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Track 1: Inclusiveness and empowerment 
Inclusiveness and empowerment       
Al-Majlis: planning with and for communities  

ALIM Ishika  
Vulnerability and coping mechanism: A 
casestudy of informal (tea) stalls in public 
places of Dhaka city.
BROWN Rachel, PUJARA Maitri, LILAOONWALA 
Ayesha, MORRIS Caroline, SKLAR William        
Better Buses Equity Assessment Project for 
New York City Department of Transportation 
(NYC DOT)
CHEN Junhao 
Superblocks Practice in the Southern, Brasilia 
and Sha Tin, Hong Kong
CIMADOMO Guido, JIMENEZ-MORALES 
Eduardo, MINGUET-MEDINA Jorge   
Shifting from short term to long term action in 
post-COVID touristic cities. Drift to exclusion 
in Seville and Malaga, Spain

FADHILA, NISRINA Amalia, VICTORYKA Nadya 
Participatory Planning during Covid-19 
Pandemic: The Challenge of Bridging Inclusivity 
to Spatial Planning of Cities in Emerging 
Economies

FU Leiyu
Urban Old Community Renewal and 
Governance Path from the Perspective of                                            
Micro-renewal —— A Case Study of Chongqing 
Jijiang Peninsula

GUPTA Vallary, PUNTAMBEKAR Kshama          
Planning for Inclusion of Refugees-
Understanding initiatives taken for Sindhi 
Community of Bairagarh, Bhopal

HARIKRISHNAN C.U
Future of Urban Villages : Research and 
Development Strategy

HU Miao
Action Analysis of Multi-Actor Governance in 
the Regeneration of Communities: A Case 
Study of Shanghai

KAMACI Karahan Ebru
From the eyes of the children: how an urban 
regeneration project could be?

KARADAGI Prakruthi S
Reconciling the public, the private and the 
people - An inquiry into the publicness of retail 
urban spaces in Bengaluru

KARAPPAMVEETIL Asif Abdulrahiman               
Influence of spatial planning on socio–cultural 
inclusion in urban parks of Abu Dhabi

KELKAR Ashish
Relationship Between People and Urban Places

KYRIAZIS Apostolos, IBRAHIM Magdy, BENYAS 
Ayesheh, ALMAZROUEI Shaikha  
Transformations of the Emirati housing 
typologies. A survey on the trending urban 
condition and cultural clashes.

LI Yafei, LI Yuting, QIAN Yun
The characters of public space use by various 
residents in the neighborhoods at urban fringe: 
a case study of Hegezhuang Village in Beijing

LI Yuting
Residential space differentiation and social 
integration of typical settlements in the typical 
area of Beijing second Green Belt - a case 
study of three communities in Cuigezhuang 
Township

LIANG Xiaoqi, WANG Shifu
Innovative Chief Urban Designer System in 
Design Governance

LOU Jiankun, DONG Wei, LIN Alin
The Application of Sense of Place in Public 
Participation in Planning Decision of the 
Renewal in Old Industrial Areas

LUO Geqi, LIANG Chao, HUANG Junlin      
Intelligent Assessment, Diagnosis and Planning 
of All-age Friendly Communities Based on 
Random Forest

MOURATIDIS Kostas, BUSBORG Sagen Stine, 
HOFSTAD Hege
Assessing local social sustainability: Lessons 
learned from testing the Place Standard Tool 
in Kristiansand, Norway

NAING Yin Mon, TSAI Sung Lun, KOBAYASHI 
Hirohide
Exploration of potential public housing 
strategies for low-income households in 
Yangon, Myanmar

NCHITO Wilma S, FUNGA Bwalya E
Does Participatory Slum upgrading really work?   
Piloting local area planning in Lusaka, Zambia

NIES Martina, PAHLEN Bettina, ALTMANN 
Julian, FREUDE Ira, KRUMME Klaus  
Integrating competences for a co-creative 
planning culture

SATU Shammi Akter, JUTHI Rowshon Ara 
Akter, SADEQUE Chowdhury Md. Zaber 
An investigation of the nature of residential 
mobility in the informal settlements: The case 
of slums of Dhaka, Bangladesh  

SCHUETT Rolf, FAN Li
Culture as a driver for revitalization and identity 
definition in Chemnitz, Germany

SETHI Ananya, THIRUVENGADAM         
Ramadass Bama     
Tapping Urban Voids: Transforming Abandoned 
Urbanscapes to Community Hubs

SHARMA Milan
Exploring the Connections between Urban 
Refugees, Places, and Social Capital

STEIN Perryy
The decolonization of city planning through 
the activation of Indigenous voices  

SU Wanqing, ZHANG Ziran, CHEN Rui, YI Xiaoxiang  
A grounded theory study on COVID-19 
prevention and planning support in typical 
communities of China

TEKCE Özge, GUNAY Zeynepp
Unlocking Planning Through Everyday Life 
Narratives: The Case of Istanbul, Esenler 
Havaalanı Neighbourhood

Paper Index

TIWARI Rahul, SINGH Jayant, KUMAR Navneet  
Impact of Urban Transit System on Housing 
Rents: Evidences from India

UJMA-WASOWICZ Katarzyna 
Wise City as an accessible city. Directions of 
positive changes in Poland on the example of 
academic town at the Silesian University 
of Technology in Gliwice

WANG Jinbai
Inclusiveness and Empowerment in Old 
Community Renovation Design

WANG Jiuyue, KIM Soobong
Research of urban park planning 
countermeasures in the perspective of 
inclusive cities

WANG Mingming
Exploring Urban Renewal Strategies in 
China from a Humanistic Perspective

YANG Zihan
A Comparative Study on the Fitness to the 
Aged between Traditional Residential 
Communities and Modern High-rise 
Communities Based on  the Analysis of E      
nvironment-Behavior Coupling Degree ——
Take Suzhou as an example

YI Zhikang, ZHOU Ling
From regulation to empowerment: Inclusive 
renovation of existing buildings in Guangzhou 
City, China

YUE Cui
Eco-Neighbourhood report---exploring a 
sustainable community on Cogan

ZENG Yue, YUAN Qifeng
Lessons for community governance from 
the polycentric governance model in urban 
villages: based on the effectiveness of 
COVID-19 prevention a nd control i n different 
ty pes of communities i n Beijing, Shanghai, 
Guangzhou and Shenzhen in 2020

ZHANG Qinglai, SHEN Yuanyi, YU Yifan 
Exploration of the built environment of age-
friendly communities: A Photovoice Study

ZHANG Yixin, LIU Jian, Su Dong
Community-driven renewal of industrial 
heritage and revitalization of old industrial 
area: A case study of Shimizusawa, Japan

ZHANG Wenzhuo 
Renovation, Gentrification, and Revitalisation 
of the Chinese Baroque Areain Harbin
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Track 2: Well-being and health   
Al-Fereej: caring for living conditions

ABDELFATTA Lamia, BONI Giulia, CARNEVALINI 
Giulia, CHOUBASSI Rawad, GORRINI Andrea, 
MESSA  Federico, PRESICCE Dante
A user-centric approach to the 15-minute city: 
examining children’s walkability in Bologna

AHMED Azhari F. M, Al-KUWARI Lolwa, 
KHAZNDAR Aoubai, Al-MARRI Abdulhadi 
Assessment of Road Transport Atmospheric 
Emission of GHGs & Criteria Pollutants in Qatar: 
BAU Versus Paris Agreement NDC Policy 
Scenarios

AO Xiang, LI Qianwen 
Examining gap between planned service levels 
and realistic demands of hospitals based on 
accessibility driven service area demarcation: 
an empirical study of Dalian, P.R. China and 
Berlin, Germany

BEDI Prabh, MAHAVIR
Lessons COVID19 taught Urban Planners: 
Case of Chandigarh, India

CHAI Ning, FAN Xin, LIU Jing
Research on the resilience regeneration and 
planning of the aging community in the post 
COVID-19 era

CHEN Yile      
Discussion on Urban Epidemic Prevention 
and Control in Chang 'an City in Tang Dynasty

CUNHA Jeanna De Campos, MORGADO Sofia, 
MARQUES Da Costa Eduarda
Towards Healthier Cities: Urban Green Spaces 
(UGS) in the Neighbourhood Benfica, Lisbon

DING Yanzhu, YANG Li, CHEN Qianting, NA Li   
Study on the quality evaluation of old block 
renewal from the perspective of healthy city

DONG Fei, LI Qing, WU Kun
Creating Localized Resilient Places in 
Community-Thoughts on Renovation Practive 
of Wuhan Farmer’s Market after the Covid-19 
Pandemic

DONG Yu, LI Fengjing, DONG Wei, ZENG Erli       
Do parents’ and children’s perceptions of 
community environment affect children’s 
physical activity levels?

FU Bang, HE Hao   
Localized Spatial Planning Practices of Child-
Friendly Cities under the New Urban Agenda: 
A Case Study of the City of Wuhan

GAD Mohamed Abdelmoneim
Towards Preventative Urban Health Resilience: 
A Case Study of Cairo's Heliopolis

GENG Hong, YANG Long
Study on the supply of urban public service 
facilities and the path of cracking based on 
public health emergencies

LI Jing, LIU Xinning
Research on the Renewal Design of the  
Neighborhood-scale Built Environment from 
the Perspective of Post Epidemic

LI He
Evolution of Provincial Economic and Social 
Development Plan for Pandemic Prevention 
since SARS to COVID-19

LI Fengyan, LU Qi
Enlightenment on Modern Urban 
Planning of the Traditional Construction 
Wisdom in Lingnan Region

LIANG Shuai, LENG Hong
Research on feature recognition and 
optimization of public space in winter city          
based on the promotion of physical activity- 
A case study of Harbin

LYU Xiaohe, XIA Qing
Evaluation on well-being and urban 
development: a case study on 33 cities of 
mainland China

MA Yanhong, CHEN Xi
A Theoretical Framework for Constructing 
Biophilic Urban Nature

MAREGGI Marco, LAZZARINI Luca 
Health, an enduring theme for urban planning

MATTOO Saisha
Envisioning Eco-scapes for Healthy 
Urban Environments: a future to indemnify 
the past through passive measures

TILLNER Silja, PEVERINI Marco
The Circular Economy in Affordable 
Housing to Reach Carbon Neutrality – 
Refurbishment and Greening

TSEKERI Elisavet, KOLOKOTSA Dionysia, LILLI  
Aikaterini, CALLEJA Kurt, QUACINELLA Daniela, 
MICALLEF Daniel, DUCA Edward, BISELLO Adriano                                                                                                               
The “human community” in the eye of 
the future cities’ vision. The VARCITIES 
Project approach

VERVOORT Peter, PISMAN Ann 
Health promoting urban green spaces: 
exploring pathways for mapping and analysis 
in Flanders (Belgium)

WU Yucheng, XU Chenran
Spatio-temporal performance of urban 
planning in the face of Covid-19: A systematic 
review of Chinese methods

XIA Huiyi, XIA Nankai
Study on the Planning of Medical 
Facilities in  small towns under the policy 
of "medical community"

XU Haotian, WU Chenling
Shaping Air Negative Ion Life Circles in 
the Coastal Space for Healthy Cities

YAN Tianjiao, LENG Hong
Evidence-based design of perceived pathways 
in cold regional parks for elderly health 
behaviour

YI Huimin, ZHANG Jie, LI Chi
Research on the age-friendly renewal of 
public space in historic blocks under the 
background of community life circle

YIN Ruochen, FANG Jia, HSIEH Chun-ming 
Infectious risk prevention and control methods 
of small open space in post-epidemic era: Risk 
analysis of airborne transmission of respiratory 
infectious diseases based on CFD wind 
environment simulation

YU Weikai, YU Kejian
Value Unlocked: Strategies on Connection 
between Green Open Space and Healthy 
Activity in Conghua, Guangzhou

ZENG Erli, DONG Yu, LI Fengjing, CHE Lu
The impact of built environment characteristics 
on perceived general safety of city dwellers: 
A case study in Mianyang (China)

ZHA Yilun
Measuring disparities in food access and its 
implications for nutrient-related diseases

ZHAN Meixu, WANG Hao
A new approach towards modernized urban 
governance from the perspective of 
government -citizen collegiality

ZHAN Ye, ZHU Ying, YU Yifan, LIU Yining
Is Neighborhood Green Space Associated 
With a Lower Risk of Type 2 Diabetes in 
elderly? Evidence From Shanghai, China

ZHANG Qi, ZHENG Zhenghua, HUANG 
Jianzhong, ZHOU Ying 
Toward liveable neighbourhoods: Prioritizing 
the improvement of neighbourhood amenities 
through people-oriented planning in Wuhan

ZHANG Hao, LI Jing
Research on the Construction of “15-Minute” 
Cities under t he Health Impact Assessment

ZHUANG Haobin, YANG Xiaochun
The accessibility assessment of medical 
facilities based on the hierarchical medical 
system
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Track 3: Smartness and development      
Al-Souq: innovating for performance and 
management 

AKSU Murat, SHALAN Muna
Rethinking Smart technologies and 
Inclusiveness in Cities: the case study of 
Eskişehir Tepebaşı Municipality in Turkey

AKSÜMER Gizem 
Gap Between Planning Practice and Research 
in Turkey Case: Old Methods for New Issues1

AN Na, YANG Binman
Research on the Optimum Population 
Scales of Countries Based in the Context of 
Sustainable Development

CHEN Qianting,               DING  Yanzhu,      YANG           Li,         LI Chao,       
TANG Jian
Research on the Efficiency Evaluation of 
Rural Space Governance Methods from the 
Perspective of Flow Theory

GHIRA Zsofia Anna, MONNO Valeria
Co-production towards just urban 
transformation – two different ways in 
Budapest, Hungary and in Sassari, Italy

GREEN David 
Incremental Planning: The Value of Incremental 
Development in City Growth and Clarification   
of the Organic

GUILHERME Maia
Pritzker is not enough: Braga Stadium and the 
city-branding that was not

GUO Juanjuan, WANG Haiming, LU Weimai   
The construction of the dynamic index system 
of livable cities based o n b ig data——taking 
the construction of livable cities in Zhuhai as 
an example

JABBAR Rateb, ZAIDAN Esmat, SAID Ahmed  
ben, GHOFRANI Ali
Transition to Sustainable Smart Energy: 
Ananalysis of human-building interactions in 
Qatar Using Machine Learning Techniques

JANN Mats, FREDRIKSSON Anna, BILLGER   
Monica, BRUSSELAERS Nicolas, FUFA Selamawit 
Mamo, Al FAHEL Rodrigue, MOMMENS Koen    
Smart construction logistics governance – A 
systems view of construction logistics in urban 
development

KUMAR Vipul
Speculative Planning: Agrarian-Urban 
Transformation in Peri-Urban areas

LI Jiaxin
Evaluation and improvement strategy of    
street space quality in Lujiazui core area of 
Shanghai based on multi-source data fusion

LI Yuze, YUAN Jingyuan, LIU Xiaoguang  
Ecological risk prediction based on land use 
simulation under multiple scenarios: A case  
study of urban agglomeration in central  
Zhejiang, China

LIN Shijia
How urban renewal in megacity influences  
jobs-housing spatial relationship in industrial 
park: a case study of Caohejing Development 
Zone

LIU Jiadi
Research on Urban Network Characteristics 
of Shanghai Metropolitan Area. Based on 
Population Migration Data of AutoNavi Map

MANAL Sayani, KURIAKOSE Paulose N 
Behavioral policy design for a car-dependent 
transport regime: shifting to sustainable 
alternatives

M    USIC Barbara, NIKSIC Matej, LUPULESCU 
Andrada-Ioana, BUDAU Oana Emilia, 
GEAMBAZU Serin 
Innovative policy instruments for urban 
governance: the case of urban regeneration in 
the Danube Region

PERIĆ Ana, TUFEK-Memisevic Tijana, 
NEDOVIC-BUDIC Zorica
Collaborative p lanning m echanisms i n urban 
megaproject development: the case of Chicago

PILLAY Nischolan, PRETORIUS Ockert Rudolf, 
LETSOKO Vuyiswa, HUSTON Zinea Fostering 
sectoral competitiveness and adaption: 4IR 
in architecture curricula of South African 
tertiary institutions

RIBEIRO Gustavo, NOWAK Aleksander 
Mapping Density and Distribution of Urban 
Spaces in the City of Copenhagen

SEDLETSKAYA Maria
Industrial quarters. Redevelopment as a tool 
for the integrated development of the Moscow 
industrial zones that have lost their purpose

ShI Haochen, CEN Xiaoxuan, LAI Yanjun
A Multi-dimensional Analysis of Booming E-
commerce (Online Shops) in Urban Villages: A 
Case study in Tongcun

SPASIANO Andrea, BARTOCCINI Umberto, 
NARDI Fernando
Geospatial data homogenization and 
processing for integrated assessment of 
urban and natural resources and risks: A pilot 
case for Lazio Region (Italy)

SUN Tianyao, HAN Miao, AI Rong, YANG Sen, 
LIU Ziqian
Evaluating A City’s Regional Competitiveness 
Through An Airport’s Angle. The Yangtze River 
Delta Cities Case

TAO Shijie, WEN Xiaoyi, LI Shimin
Research on Prediction of Land Use Change in 
Central Cities of Southern Yunnan Based on 
Markov Model

TEJUCO Felicisimo Jr
Revitalizing the Sidewalks of España Boulevard 
through a Street Management Plan vis-à-vis 
Community Empowerment from Welcome 
Rotunda, Quezon City to Lerma/Morayta, City 
of Manila

TIWARI Rahul, KAUSHIK Utkarsh, DEVADARU 
Lakshmana Rao
Effect of Public Transportation on Urban 
Sprawl in the City of Bhopal, India

WANG Hewang, ZHANG Chunyang
Discussion on the management and control of 
urban waterfront space planning returning to 
the public

WANG Yankai, ZHAO Miaoxi, CHEN Shunqing, 
CHEN Qizhi
Application Scales, Dimensions and Scenarios 
of City Information Modeling (CIM)- Based on 
the Practice in Guangzhou, China

LI Wenjing, XIAO Dawei
The Sustainable-based Impacts of Built 
Environmental Influencing Factors on Price-
rent Ratio: A Case Study in Guangzhou

XU Suning, DAI Chao, WU Xiaochen   
Research on Sustainable Development 
Evaluation and Spatial Distribution 
Characteristics of Resource-based Cities in 
Heilongjiang Province

XU Ninghan
Spacio-Temporal Development of the Rural 
Natural Landscape in the Beijing-Tianjin Region

YAO Chengxin, QIN Xueran, ZUO Guangzhi 
Spatial Plan Research based on a new 
generation of suburban logistics industry in 
China

YE Qiming, FENG Yuxiang, HAN Jing, 
STETTLER Marc, ANGELOUDIS Panagiotis
A Reinforcement Learning-based Adaptive 
Control Model for the Future Street 
Infrastructure Planning. An Algorithm and A 
Case Study

YE Yang, CHAOZHI Jia, MENG Xue
Survey of Urban Spatial Quality Research  
under New Data and New Technology 
Environment

YE Zhongnan, WEI Hanxue, LIN Chuanren 
Community Renewal with Urban Diagnosis:   
Bajiao Community, Shijingshan District, Beijing

ZHU Haixuan, HOU Xiaoyu, KUDRYAVTSEV 
Fedor, ZHE Xiuqi, QUE Pengluo, JIA Xiaoyu 
Research on Cognitive Coupling between 
Digital Media Space and Real Urban Space in 
the Era of Big Data: A Case Study of Chongqing, 
China
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Track 4: Resilience and adaptability       
Al-Waha: promoting local solutions

ALVES, F.B.M., SOUSA Jnior, W.C. 
Goals Structuring based on Value-Focused 
Thinking methodology: Creating alternatives 
for sustainability in the urban mobility
AMENTA Libera, VACCARO Maril, GIOFFRÈ 
Vincenzo, GARZILLI Francesca
EX-perience NATO: A regenerative and 
metabolic approach for re-establishing 
sustainability in cities

AN Na, YANG Binman   
Evaluation a nd prediction of th e sustainable 
development potential of mountain towns 
based on ecological footprint

ANDRADE Victor, KANITZ Marcela G. Q., De 
LUCENA Jssica G
Cycle logistics: The potential of cargo bicycle 
as a sustainable solution for urban logistics 
in Brazil

ANTONOV Alexander, MERTSALOVA Yana, 
TOLOVENKOVA Darya
Green urban frameworks in Russian cities: 
history, methodology and perspectives. 
Kazan case study

AZZIMONTI Oscar, AILI Federico 
Implementing Nature-Based Solutions: the 
role of experts in co-creation processes and 
new governance models

FENG Junming, LI Yue, LV Shuo
A Framework for incorporating Supply-
Demand equity into Pedestrian and Bicycle 
System plans: A case of Huilongguan-
Tiantongyuan District in Beijing

GALL Tjark, VALLET Flore, YANNOU Bernard 
Co-Creating Sustainable Urban Futures: An 
initial Taxonomy of Methods and Tools

GARIKAPARTHI Manasa
Urban Climatic Design: Form based 
parameters for Climate responsive 
residential development, Delhi

GARIKAPARTHI Manasa
Socio-ecological System of Urban Lakes: 
Case of Jakkur Lake Precinct, Bengaluru

GHADANFAR Suzanne
The Role of Urban Resilience Strategies in  
the Economic Recovery of Post-Conflict 
Aleppo: Enhancing Livelihoods of the Host, 
Returnee, and Displaced Communities 

HERNANDEZ Castellanos Miryam, DEMERUTIS 
Arenas Juan Angel
Governance of Green Infrastructure. An 
Analysis of Urban Forests in Metropolitan 
Areas in Mexico

INDRASARI Fenita
Kampung dwellers’ resilience and adaptive 
responses to climate change hazard

JIANG Yuliang
The LA River Fish Passage: Urban Ecology 
as the Backbone of Urban Design

QU Bing,  MA Jie
Technical rationality or public value: 
Rethinking China's urban renewal and urban 
design under the background of post-
industrialization

SAKINAH Assy Saffa, BRIANANTO Dionisiu,  
SULAIMAN Riardy
Aquaculture: The Thread of the Emerging 
Resiliency of Coastal Area in Indramayu

SU Wanqing, CHEN Rui, ZHANG Ziran, ZHOU 
Zhichong 
Feasibility study on the construction of 
skyway in commercial center of typical 
extreme cold cities in China 

TAJASEKI Urara
Town Management in a Period of Urban 
Growth: The Altered Versions of Japanese 
Jichi-kai Models Found in Minato Ward, 
Tokyo 

TAN Zhuolin, LU Ming, YUAN Chao, JIN Zao 
Assessing Urban Resilience for Resource-
based cities in Northeast China Based on the 
Adaptive Cycle Framework

WANG, M.M
An Analysis of Urban Development 
Potential Based on Ecological Carrying 
Capacity 

SEN Xia
Research on Optimization Strategy of 
Shanghai Industrial Heritage Protection and 
Reuse Based on Multi-source Data — Take 
the creative industry parkas an example 

YUAN Jingyuan, LI Yuze, LIU Xiaoguang 
Comprehensive evaluation and dynamic 
evolution analysis of urban vulnerability of 
old industrial bases in Heilongjiang Province, 
China

ZHAO KAI Xi, LI Chi
Assessment of External Spatial Vulnerability 
of Mountain Cities under Climate Change: 
Zhao Tong Case Study, China

ZHAO Yang
The Practice of Bridging the Belt and Road 
Initiative and the 2030 Sustainable 
Development Goals: The Case of SDG11 
Sustainable Cities

ZHOU Dailin, LIUYunya, HU Jiape
Rethinking on Urban White Areas in High-
density City under Healthy City Framework

ZHOU Jiamin, QIAN Yun, ZHANG Yunlu,    
WANG Keli 
Study on the Joint Construction of Ecological 
Control and Green Infrastructure in 
Desertification Area: a Case Study of Ulan 
Buh Desert Area

ZOU Zhichong, SU Wanqing
Flash Floods Exposure Assessment Model 
for DRR Oriented Adaptive Planning in 
High-density Urban Areas 

JOSHI Hiral
BAMBOO A Glocal Solution

KADIR Swarna Bintay, HASAN Mohammed 
Hamidul, HASAN Md. Mehed
Qualitative assessment of physical and 
human assets: after a coastal flood of Koyra 
upazila, Khulna, Bangladesh

KARASSOWITSCH Michael 
Architectural Value and Urban Metabolism 
and the post-oil city as transition to what 
comes after 

KATURIC Ivana, GREGAR Mario,           
MARINOVIC Paola 
Post-pandemic Dubrovnik–Degrowth Scenario
KATURIC  Ivana, SISAK Ivan, GREGAR Mario 
Modelling the development of the Šibenik 
Urban Area (Croatia according to the 
objectives of European green policies

LAO Xiaolin
Vulnerability of the old community: 
Observations from Wuhan, China 

LI Jiacheng
Construction of A County Level's Water 
System Restoration Framework Based on 
Ecological Wisdom: A Case of Weiyuan

LIU Chengchen, ZHANG Tao, SHA Xiangtong,  
HU Nan, XU Zhiyong
Energy Revolution & Territorial Spatial 
Planning Reform: The Path Selection and 
Practice of Chinese Urbans towards "Carbon 
Neutral"

LIU Jian, SU Dong, ZHANG Yixin
Mechanism of Cross-border Coordination 
through Regional Planning for Ecological 
Goals

MA Xinyu, XIA Qing, LI Chi
Evaluation and optimization of community 
resilience in Yellow River floodplain area: A 
case study of Lizhuang resettlement new 
town in Xinxiang City

MONARDO Bruno, RAVAGNAN Chiara 
Sustainable Strategies in Mobility Planning 
towards Resilient Cities

NARDI Fernando, SPASIANO Andrea, 
BARTOCCINI Umberto, ANNIS Antonio
The value and the need of nature-based 
solutions for resilient urban ecosystems: 
from citizen engagement to novel 
Nexus perspectives for fair and safe use and 
development of natural and urban 
resources: Insights from the city of Rome 
(Italy water resource and risk management 
programs

NARITA Dan
Blue-Green Critical Infrastructure 
beyond Contingency Planning and Risk 
Management: Towards integrated Regional 
Design Strategies for In-between Territories 
of the Greater Bay Area

PELLAS Themistoklis
Planning for the Wild–Urban Interface

QIN Xiaoling, MENG Meng, WANG Shifu 
Mapping the Flood Inundation Area for 
Climate Adaptation Planning: A Chinese 
Case in Xinxiang City, Henan Province China
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HAO Haizhao, CHEN Xiaojian
Quantitative analysis and development 
guidance of the spatial morphology of 
ancient towns in southern Shaanxi

HOU Xiaohe, LIU Fang, LIU Yibo
Research on the cultural immersion 
experience tourism mode of Pingyao 
Ancient City from the perspective of 
cultural renaissance

IRANMANESH Nasim
Urban morphology, a necessary knowledge 
to survey the city (the case study: Qazvin 
city in Iran) 

IRANMANESH Nasim
The role of water in morphology of historic 
city of Naragh 

KAKOTY Amitabh
Post oil and gas future urban sustainability 
and relevance of a compact urban form for 
Doha: Unlocking Doha’s sustainable and 
resilient future

LI Peilun, ZHAO Zhiqing, CHEN Yuling 
Semantic Segmentation of Street View 
Map on the Cityscape of Heritage in the 
Historical and Cultural City 

LI Xin
Settlements Generating System (SGS): 
Research on Self-adapting Method of Rural 
Settlement Planning

LIU Chen
Research on the renewal strategy of ancient 
town based on the authenticity of subject 
and object from multiple perspectives: a 
case study of Longxing ancient town

LU Qian                                                              
Toward a complex everydayness an MOP 
based research on the revitalization scheme 
of the South Gate of the Xi’an city wall 

MA Xuanli, WANG Xin, ZHANG Bojun, TANG Amy 
Spatial Evolution of Rural Built Heritage 
Guided by the Construction of Cultural 
Routes – A Case Study of Dongshiguyan 
Village in Beijing

MOSISSA Samuel Tsegaye, SHEN Zhongwei, 
TEKLEMARIAM Eden Atsbeh 
Initiate Planning principles for Green 
Transit-oriented Development Using Green 
Infrastructure as a Core Principle

NASR Eman H. M., KHALIL Mohamed A. M. 
Toward Sustainability of Temporary Uses in 
Public Spaces: A Case Study Muscat, 
Sultanate of Oman

SALAHELDIN Hadeel T., MAJOR Mark David, 
TANNOUS Heba O.
Analysis of Built Environment Factors on 
Walkability at Three Doha Metro Stations

SARJEANT Renelle, MAHADEO Sarah 
Integrated Planning Regions in Trinidad and 
Tobago: A Strategic Spatial Planning 
Experiment

SEO Youkang, KWON Youngsan 
A Study on the Impact of Tactical Urbanism 
Applied in Seoul on Change in Perception of 
Placeness: Focused on the case of Seoul, 
South Korea

SHAH Suruchi
Unlocking the Potential of Water Architecture 
in Urban Realm of Delhi, India

SHARMA Rudra
The Imperceptible stakeholders: Including 
the natural world within the urban realm

TENG Kaixuan, WANG Jun
Strategies of rural planning and development 
of suburbs of Shanghai under the global city 
target

VIKRAM Lavanya, BHARDWAJ Monalisa 
Wasteland Landuse Planning Approaches in 
a GIS Environment Using Space Syntax Analysis

WU Songtao, XU Huibo, SU Wanqing, HU Yuqi 
Improving the sense of citizens' happiness in 
cold regions during the COVID-19 pandemic 
blockade through plant color planning: 
Taking the Harbin Institute of Technology 
Community as an example

YAO Qiang, SHEN Qingji, MENG Haixing, RUI 
HONGJUAN, LIAO Shuqi 
Study on Design Methods of Urban TOD 
Area Based on Resilient Cities Theory: 
Taking Sichuan Normal University Subway 
Station Area in Chengdu, China as an 
example

ZENG Rusi, SHEN Zhongwei
Patterns, Characteristics and Enlightenment 
of Urban Underground Complex Practices in 
China

ZHAN Zixin, HOU Yu, WEI Tianxing,           
OUYANG Libin
Japanese Commercial Street and Its Effect 
on Community Development: The Case of 
Ningyocho

ZHANG Xiuning, DENG Hong
Mobility and beyond: explore the spatial-
functional effect of cycling ban on Huangpu, 
Shanghai through crowd-sourcing data

ZUTSHI Surbhi 
Uniqueness and Integration: Strengthening 
collective identity of Faridabad

Special Sessions

MOMIRSKI Lucija Azman
Does maritime mindset facilitate the 
processes of industrial symbiosis (IS) in port 
city territories? 

Track 5: Uniqueness and connectivity  
Al-Baraha: unlocking urban futures
AN Qinglong, ZHAO Zhiqing
Suitability assessment of industrial heritage 
tourism of the towns along Chinese Eastern 
Railway in Heilongjiang Province
ANDRADE Victor, LUCENA Jssica,        
KANITZ Marcela 
Towards public electric buses in Latin America

BIRSENS Joe
The socio-spatial integration of knowledge 
districts into the city: Theoretical clarifications 
and evidence from Belval, Esch/Alzette

CHEN Baolu, XU Chen, SHEN Danfeng,  
WANG Jun
The path to improve the quality of public 
space in industrial parks under the concept of 
sharing: Take Taiyuan Starting Area of Xiaohe 
Industrial Park, Shanxi's Transformation 
Comprehensive Reform Demonstration Zone 
as an example

CHENG Bingqian,  ZHANG Tianjie
Preserving the living world cultural heritage: 
studies on the building history and 
preservation practices based on the historic 
urban landscape of Pingyao, China

CHOBISA Paridh, BEDI Prabh
Revitalization of Walled City: Case of 
Udaipur, India

COSKUN Halid, PAKOZ Muhammed Ziya 
Evaluation of Residential Areas with 
Different Spatial Patterns through 
Defensible Space Concept

DONG Fei, ZHANG Fan, WU Kun
Vitality Towards Water: Exploring the 
Construction of Urban Waterfront Public 
Space: A Case Study of Wuhan's Yangtze 
River Waterfront Spatial Planning Design

FAN Li, ALTROCK Uwe
Reconstruction, adaptive reuse and 
preservation of industrial heritage in 
Shanghai

FENG Yifan
Research on Evaluation and Optimization of 
Campus-City Boundary Space Based on 
Symbiosis Theory

FU Leiyu, LIU Wen
Environmental Assessment of Urban Rail 
Transit Station Area Based on TOD Mode: A 
Case Study of Ranjiaba Station in Chongqing

GAO Mengyao, LI Chi
Comparison about the Spatial Distribution 
and Influencing Factors of Rural Settlements 
and Traditional Villages around the Yellow 
River Beach Area

GREEN David
Incremental Development in Makkah: 
Individual Led Growth, Parcel by Parcel

HAN Miao
Planning Method of Airport Economic Zone 
Based on ‘Time-Critical’ Orientation
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About the Congress

Planning Unlocked
How to unlock and build back better our cities and 
communities? Urban and territorial planning is the vaccine. It 
can only be effective when applied worldwide and accessible 
to all people. The new planning vaccine needs to enable 
innovative ideas and strategies to achieve more sustainable 
territories and implement urban green deals.

We live in exceptional times, of which the "Covid shock of 
2020" is only the most recent symptom. Cities and nations 
worldwide have been grappling with appalling socio-
economic inequalities, failing infrastructure, and the prospect 
of climate catastrophe for a long while. Against a future of 
more pandemics, ecosystem meltdown, and social unrest, 
there is only one remedy – planning better, safer, fairer 
cities. But is spatial planning up to the task? The traditional 
concepts, methods, tools, and agents of urban and territorial 
planning seem woefully inadequate. We need new solutions, 
out-of-the-box thinking, and innovative ideas and strategies.

The main idea associated with the 57th ISOCARP World 
Planning Congress theme is to unlock our minds and provide 
planning advocates and practitioners a fresh, new start. The 
same relates to the congress format - we have to go out of the 
"beaten track" of the in-person, members-of-the-profession-
only event and explore new conferencing and knowledge-
sharing opportunities, go out with our message outside the 
walled congress rooms as well as partner with other disciplines 
and address governments, civic society, and the general public.

New Challenges
New Times

Unprecedented events make us question the development 
paradigms and call for unlocking planning theories and 
practices for meeting the future needs and incoming 
challenges. Our practice was very much development-
oriented: now we look for healthy and inclusive places and 
harmony with nature. The mantra of economic growth is still 
there, but in post-COVID times the new social and economic 
patterns emerge. Calls for 'de-growing' the economy are 
getting louder, including measuring progress with indicators 
of human well-being and conservation of the natural capital. 
At the same time, the planet-wide climate emergency is 
ever more evident. Whether officially declared or not, these 
changes have global, regional, and local dimensions and 
consequences. Also, these will influence not only the physical 
form of cities but entire urban environments, including social, 
economic, environmental, and infrastructural transformations.

Better Places

Meeting these challenges will require planning for better 
urban places: resilient, biodiverse, inclusive, socially-
responsive, and ecologically benign. Some solutions will 
refer to the traditional urban forms, others will accept the 
relentless dispersion of population into the peri-urban and 
rural areas – recently accelerated by the pandemic. In both 
cases, they will be combined with fresh planning ideas and 
new technologies transport, telecommunications, energy 
generation and storage, and waste disposal. Self-sufficiency 
and community resilience will be the paramount criteria 
for responding to unexpected emergencies that the future 
will bring. Nature-employing and mimicking solutions will 
provide a healthy balance with high technologies. Enhancing 
biodiversity, while harnessing ecological services, will be a 
core objective of urban plans, not something that belongs to 
the protected nature reserves outside the city.

Stronger Communities

Our communities should be much more healthy, resilient, 
and inclusive. This means empowering vulnerable and 
deprived groups and minorities, and building social cohesion 
and harmony while also acknowledging cultural diversity 
and individual freedom. These communities will be assisted 
in self-planning, which itself will focus on the localisation 
of production, consumption, and services. Self-sufficiency, 
sharing, and collaboration, along with decentralised, 
autonomous infrastructure, will be the pillars of resilience. 
The new place-making will be much more people-oriented 
and people-responsive than before, focusing at the same time 
on climate adaptation and biodiversity protection.

57th World Planning Congress of the International Society 
of City and Regional Planners
"Planning Unlocked: New Times, Better Places, Stronger Communities"
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Our Responses
New Planning Concepts

These changes will also result in new forms of cooperation (and 
competition) among institutions, stakeholders, government 
entities, regions, and other types of partners and interested 
individuals. The congress - organised at this unique moment 
- should become a venue for the creation of new planning
concepts and the start of the process of reshaping the
planning profession. We are not only interested in researching
the past or analysing the present but, foremost, in charting
the future. In this case, the future of our cities and regions
and the future of the planning profession. This comes along
with shifting from "designing" towards "focusing on action
and impact".

New Planning Agenda

We aim to set the new planning agenda, provide a venue 
for the forward-thinking on the future of the profession and 
redefine the mission and tools of city and regional spatial 
planning. The goal is an overhaul of our current paradigms 
of the subject and process of planning. This shall include 
reconsideration of the scope of planning and the inclusion 
of numerous non-obvious aspects of it. Also, the "planning 
perspective" should be reconsidered and short-term as well 
as very much long-lasting solutions should be included in the 
planning debate.

Knowledge Exchange and Education Improvement

We focus not only on "better places", but we strongly 
believe in the need to support the development of 
"stronger communities" within these "new times". This 
requires developing and sharing the best planning practices, 
exchanging thoughts on current advancements in planning, 
and pointing out the outstanding cases of successful urban 
and regional development and transformation efforts. We 
also understand the need for "improved education" and 
advancement of the "knowledge sharing and exchange" as 
the basic driver for this paradigm shift. This shall come along 
with an understanding that planning is becoming much more 
diverse in every sense of this word. All these shall contribute 
to un-locking our thinking on what planning is and should be 
and provide us with a fresh start to the future. This may also 
include the concept of un-planning of some areas and sites, 
which may become a relief to the communities.

Unique Congress Location and Format
Doha: An Ever-changing Place

The Congress takes place in Doha – a unique place for such a 
discussion. This place is constantly changing and adapting to 
the new times and realities, which results in the deep physical, 
social, and economic transformations of the city, not to forget 
about the environmental and infrastructural aspects of this 
unique location. Also, Doha sports not only the local but also 
regional and global importance, which again makes it a unique 
setting for reinventing planning.

Embracing Local Culture

At the same time, Congress delegates will get the change 
to experience Qatari culture, hospitality, and history-based 
yet modern urban atmosphere. Our aim is also to include 
the particular concepts and aspects of local culture in the 
congress programme and phrasing of the congress-related 
events. This shall become a good bridge between the 
delegates representing various cultures and lifestyles as well 
as local social and cultural environments.

New Congress Format

The congress will include not only traditional paper sessions. 
We want to promote the presentation of case studies and 
projects as the basis for knowledge sharing and exchange 
and for learning from each other. Special sessions, forums, 
debates, and roundtables shall take a prominent role in the 
congress programme as these events may gain the attention 
of the larger audience. We encourage going beyond design - 
unlocking planning shall mean also reinventing what planning 
is actually about. 

Let us meet in Msheireb within an innovative, inclusive, 
and welcoming public space in the historic heart of Doha. It 
offers splendid interaction opportunities while allowing and 
ensuring safe distancing. For those who still cannot travel, 
the hybrid model of participation will be organised, using 
modern technologies to provide the global audience with 
a chance to experience the ISOCARP congress ambiance in 
this unique place.
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About the Tracks

TRACK1
Inclusiveness and empowerment. 
Al-Majlis: planning with and for 
communities

TRACK 2
Well-being and health.
Al-Fereej: caring for living 
conditions

• Public health, healthy cities and cities
dealing with lifestyle diseases (controlling
pollutions, access to healthy resources and
managing health system responses);

• Pandemic resilient urbanism: protecting
health and quality of living, promoting sport
and leisure activities and green open spaces,
tending to equitability, minimising risks and
threats.

• Food justice and food security. Inequality
of food supply chains, where one, aimed
at affluent populations, respects the
environment and the producers to yield
high-quality food products from local and
short supply chains; while the other, aimed
at less affluent populations, yields poorer
quality, often heavily processed products,
coming from far away, produced in disastrous
environmental conditions.

• Well-being, linked to cultural and environmental
issues, exploring methods that can offer
operational extensions. In the economic
evaluation of amenities, well-being is placed
as one of the fundamental criteria for the
evaluation of the quality of life in the context
of environmental changes.

• Bottom-up planning and participatory
practices

• Community development and community-
based leadership

• Inclusion and inclusive design

• Empowering specific social groups – incl.
women, children, elderly, informal workers etc.

• Socio-economic accessibility of urban
environments for disadvantaged groups

• The role of solidarity and generosity in
urban planning

• Human (dis)abilities and urban planning

• Identity Minorities

• Housing issues

• Role of public space for empowerment and
inclusive planning

• Forms of urban exclusion

• Policymaking and management for more
inclusive cities
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TRACK3
Smartness and development.       
Al-Souq: innovating for 
performance and management

TRACK 4
Resilience and adaptability.       
Al-Waha: promoting glocal 
solutions

• Data and data analysis and IT applications 
for planning  

• “Deformalisation” in planning routine, 
changes in planning documents and rules 

• Plan implementation, metrics, and 
monitoring-tools 

• Technical and market strategies for 
innovative planning  

• Collaboration in planning 

• Planning education for citizens, investors, 
and officials 

• Global planning for local markets 

• Economic programs and spatial planning for 
cities and community 

• Planning and economics - financing planning 

• Smart planning, smart implementation, smart 
governance  

• Technology and computer platforms  

• Territorial approach to climate action 
• Place-based policies to mitigate climate change 
• Data driven policies for resilient urban design 
• Digitalisation & big data-based models for 

resilient cities 
• Assessment of urban vulnerability 
• Strengthening urban adaptability 
• Social engagement for shaping resilient cities 

• Practice: The role of designers and planners 
goes beyond large scale concepts and 
architectural morphologies.

• Unlocking multi-scale approach to spatial 
design - unlocking potential for urban 
resilience.

• Connecting holistic knowledge for unique 
places - transdisciplinary approach to 
placemaking integrating climate change 
awareness: Climate change is by no doubt 
one of the century's biggest challenges 
existing and new cities face as they grow. 

• Tools - how new tools, and planning and 
design methodology (parametric design, 
digital twins, etc.) can help complex urban 
systems become resilient, sustainable, vibrant 
and liveable. 

TRACK 5
Uniqueness and connectivity.   
Al-Baraha: unlocking urban 
futures
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Al-Majlis derives from the Arabic root 
word ('to sit') and it describes a venue 
that is typically used for social gatherings. 
This term can loosely be described as a 
'council' where extended family members 
often meet each other to socialize and 
discuss the happenings of daily life. Al-
Majlis is also used as a semi-private space 
to receive and entertain guests. Majlises 
also acted as venues for decision-
making and was an element of shared 
governance rooted in Arab and Islamic 
history. The tradition today continues 
to be celebrated, where governmental 
bodies responsible for decision making in 
many states are referred to as Majlis Al-
Shura (Advisory Council).

"There is no logic that can be 
superimposed in a city; people make it, 
and it is to them, not buildings, that we 
must fit our plans". - Jane Jacobs

People are empowered through various 
avenues. Inclusive planning tries to include 
the various dimensions of user-oriented 
urbanism into the process of planning 
formulation and its implementation. 
These dimensions have great impacts 
on the livelihoods of people, especially 
disadvantaged groups, such as the urban 
poor or the socially marginalised. Various 
dimensions of urban disadvancement can 
be classified as income and social poverty, 
education poverty, environmental poverty, 
or health poverty, to name the few.

Issues such as employment insecurity, 
unskilled labour, lack of access to and 
opportunities in the job market, lack 
of access to governance and decision-
making, macro/micro-economics crisis, 
unaffordable cost of living, lack of safety 
nets and labour protection, lack of assets, 
personal insecurity, constrained access 
to education, inability to afford the 
school expenses, lack of access to quality 
education to all, exposure to crime 
and violence as well as lack of reliable, 
affordable and good public transportation 
and urban mobility constrain the quality 
of life of too many citizens across the 
globe. These issues must be incorporated 
in the mainstream urban planning agenda 
to overcome the growing socio-economic 
gaps of contemporary societies.  

Advocating for the most disadvantaged 
and vulnerable groups is one form of 
addressing these issues. Yet fully inclusive 
and participatory approaches, where the 
power is given to the people themselves, 
may be the strongest wheel of change 
for the future. Empowerment can hardly 
happen without yielding decision-
making to citizens. At the same time, 
they need to possess basic skills and 
the means to be able to play the game 
(the know-how, social skills, financial 
sources etc.), and the process must be 
moderated for foreseen outcomes.  

The issues that need to be addressed 
vary greatly across the globe, from e.g., 
inadequate housing, tenure insecurity, 
precarious living condition of people, risk 
of disaster to settlements in hazard prone 
areas, inadequate access to water and 
sanitation, lack of access to solid waste 
facilities, exposure to hazardous industrial 
waste and exposure to air and water, land 
and noise pollution, to less elemental, 
but equally important ones related to the 
further improvement of living conditions 
and quality of life in relatively well-off 
environments. There are many countries 
and cities that have adopted the inclusive 
urban planning initiatives at a macro and 
micro level of planning at the declarative 
levels to address such issues, but less has 
been truly successfully implemented in 
practice.  

TRACK 1: 
Inclusiveness and empowerment.            
Al-Majlis: planning with and for communities

Rajendra 
Kumar      
India

Matej Niksic 
Slovenia

Ammar 
Abulibdeh 
Qatar            
Local Rapporteur

14



57th ISOCARP World Planning Congress | 8-11 November 2021

Session 1.1 (Virtual Only)      
Inclusive Urbanism & Governance Policy  

The session addresses inclusive 
spatial planning through the lenses 
of governance-related tasks and 
responsibilities as well as the policy 
support that is needed for the successful 
implementation of the concept, 
communities, and spaces. Examples 
from various parts of the globe will put 
light on the roles of different agencies 
within much diverse governance and 
administrative systems to approach 
inclusive urbanism. Various thematic 
contexts will be addressed from urban 
renewal issues, public space design and 
provision of refugee spaces to accessible 
housing planning and urban retail 
development and others. 

Session 1.2 (Virtual Only)         
Urbanism & Participatory Process 
towards Community Planning   

Community planning is not a linear process 
and demands a thoughtful and flexible 
framework of involving and empowering 
relevant stakeholders. Community-based 
leadership will importantly contribute 
not only to the legitimacy of the 
planning process but, above all, induce 
the potential to empower specific social 
groups that are often left behind. What 
are the faster ways to achieve a co-
creative planning culture? How and to 
what extent is it possible for community-
based development to help marginalised 
places move forward? What can we learn 
from the success and failure stories from 
different cultural and socio-economic 
contexts?  

Session 1.3 (Virtual Only) 
Sutainable Urbanism 

Among the three pillars of sustainability 
(social, environmental and economic) the 
social pillar remains under-represented 
in many parts of the world. Cities are 
developing into uneven environments 
in social terms and human aspirations 
as well as rights for a better living are 
often jeopardised. However, new and 
innovative examples and approaches 
show that achieving social sustainability 
is reachable. The presentations in this 
session will address various issues of 
achieving a more sustainable city in terms 
of inclusiveness and empowerment of 
citizens. 

Session 1.4 (in-person session)
Workshop-related                                   

Session 1.5 (in-person / hybrid session)       
Empowering urban regeneration and 
revitalization of public space      

Every city has pockets of underused 
and underutilized land or distressed and 
decaying urban areas. These pockets 
of underused land weaken the city’s 
image, liveability, and productivity. They 
are usually the result of changes in the 
urban growth and productivity patterns. 
To tackle the issues of decline and urban 
decay, cities and other settlements 
around the world need processes of 
urban regeneration. Public spaces are 
taking on an increasingly important role 
in the urban agenda, particularly in the 
agendas of inclusive (re)urbanisation. 
The quantity, quality, accessibility, 
and connectivity of public spaces have 
been highlighted as key criteria for 
urban regeneration, and as fundamental 
conditions to wellbeing, particularly for 
the most vulnerable populations. The 
main challenge is to develop inclusive 
and polyvalent spaces adapted to 
cultural and environmental contexts.   

Session 1.6 (in-person / hybrid session)  
Post-COVID Urbanism: The role of 
innovation and education

Cities and citizens will need to 
have paradigm shift in the way of 
transformative post pandemic recovery. 
COVID-19 has created a critical juncture 
in the development of cities across the 
globe. Policymakers have had only a 
limited focus on the pandemic’s urban 
dimensions. Governance and grassroots 
organisations have led urban responses 
that have been pivotal in shaping the 
pandemic’s outcomes for all generations, 
more particularly for the youth. Holistic 
interventions will be vital in addressing 
complex exclusions and risks facing low-
income urban residents. Synthesizing 
evidence on the pandemic’s impacts 
amongst the youth, education outlines 
a set of policy priorities and develops a 
framework with guiding principles for 
co-creating inclusive, forward-looking 
pathways out of the crisis. 
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Research Paper 

Vulnerability and coping mechanism: A case 

study of informal (tea) stalls in public places 

of Dhaka city. 

Ishika Alim, Dhaka, Bangladesh. 
Affiliation: University of Stuttgart, Faculty of Architecture, Institute of Urban Planning and 
Design1 

Abstract 

Informal street vending in South Asian countries – despite having a significant role in 

building the socio-cultural landscape, are subjected to various degrees of vulnerabilities. 

This eventually results in threats to their existence and livelihoods associated with it. 

Especially, amidst the Covid-19 pandemic, the vulnerability of such spaces and the vendors 

surfaced as an alarming phenomenon. This paper uncovers the vulnerability of the tea 

stalls, a widely existing type of street food stall in Dhaka city, with a view to identifying the 

assets the vendors have at their disposal to ameliorate the vulnerability. The research 

found that the livelihoods of the vendors are politicized by various actors which eventually 

turns the public spaces into a contested area. The hierarchical relation with these actors 

does not only create a barrier to community bonding but also affects the asset 

management of the vendors— making them prone to economic vulnerability. The paper 

also recommends immediate measures, both spatial and operational, to slow down the 

poverty slide of these marginalized people due to the Covid-19 lockdown. Drawing upon the 

findings, an ‘iceberg model of vulnerability’ is proposed to understand the underlying 

vulnerabilities of the research community and to uncover the gaps prevailing at the 

institutional level. 

Keywords 

informality, street vendors, vulnerability, coping mechanism, Dhaka, Bangladesh 

1 this research was conducted in the frame of a master thesis within the program MSc Integrated Urbanism 
and Sustainable Design (IUSD), University of Stuttgart, Germany. 
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Introduction:  

The focus of the research, which started with an endeavor to understand the informal spaces— tea stalls, 
as a condition and catalyst for social coexistence and interaction, took a shift after the Covid-19 breakout 
and following the drastic impact it unleashed on the life and the livelihoods of the vendors. For this case 
study, the tea stall has been placed as a widely existing module representing other informal food stalls in 
Dhaka’s street.  
  
The estimated number of street vendors in Dhaka, as of 2010, is 500,000 (Eztold, 2013). This entire 
population operates their daily business in the street by surviving different vulnerabilities that eventually 
project threats to their existence. Especially, the Covid 19  pandemic added new dimensions to the 
vulnerability of this large number of people that needed to be looked at immediately to forecast, prevent 
and mitigate future threats. Vulnerability study has been an essential foundation for urban risk 
management for a safe and resilient city. Therefore, the research tries to get a deeper understanding of 
the vulnerability of the street vendors to mitigate the existing and future risks by identifying their assets 
and the gaps in the system. 
 
The structure of the paper is divided into three major parts. 
  
The first part gives an insight into the contextual aspects. Followed by addressing the problem statement, 
research questions, and objectives. 
  
The second part is divided into two sections. The first section uncovers various theories of vulnerability 
and its components. Drawing upon the theories that correspond with the context and the collected data, 
the conceptual framework used for the analysis is constructed. The second section emphasizes the 
methodological approach for the research, data collection, and analysis methods.  
  
The last part discusses the findings, possible future threats and unfolds the 'iceberg model of 
vulnerability'. To conclude, the paper discusses the possible recommendations highlighting the 
immediate response against the Covid-19 crisis. 

Part I 

Background 

According to the world bank,  Dhaka receives 300,000 - 400,000 new migrants each year (Baker, 2007). 
Most migrants come from rural areas in search of the many opportunities the city can offer for improved 
living standards. A large portion of these migrants find their livelihoods on the streets. According to 
research carried out by the Bangladesh Chinnomul Hawkers Shamity2 in 2005 estimates 130,000 vendors 
working within Dhaka City. However, a drastic increase in the number was recorded in 2010 that 
estimates 500,000 vendors active in the Dhaka area (Eztold, 2013) indicating it is not just a marginal but a 
vital option for urban labor relations. 

3 Bangladesh Chinnamul Hawkers‘ Samity is a non-profit, non-government organization working for the street vendors' 
rights and rehabilitation. They have kept a record of the vendors working in Dhaka and are involved in various capacity-
building initiatives. Here the terms ‘Hawkers’ stand for street vendors, who sell almost all kinds of everyday necessary 
items including street food, tea stalls, garments, etc. 
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Despite being proclaimed illegal by law (Pure Food Ordinance, 1959; Dhaka Metropolitan Police 
Ordinance, 1976; Dhaka City Corporation Ordinance, 1983), the sale of food in public places has been 
tolerated to some extent by the authority. However, the ambiguous status and the absence of proper 
and integrated policy make the public space of Dhaka a breeding ground for exercising power, extortion, 
and corruption when it comes to street vending. As a result, these spaces keep altering, keep being 
appropriated (both physically and socially), or being squeezed down into non-existence when failing to 
adapt to the ‘local field of power structures.’  
  
Acknowledging the social, economic, and cultural importance of street food vending remarkable changes 
have been adopted in neighboring countries like Singapore, Indonesia, India (Graff 2015, Bhowmik, 
2012). Unfortunately, in the context of Bangladesh, this sector is still neglected. Also, this 'traditional' 
sector is often seen as the marker of poverty which challenges the modernist vision of the state 
(Broomley,2000). Additionally, keeping up with the global trend, the aspiration to create 'smart cities' 
often results in frequent and unplanned evictions of these informal stalls. Especially during the Covid 19 
pandemic, the vulnerability of these places and the vendors surfaced as an alarming phenomenon.  
 
In a country where the informal sector accumulates almost 90% of the economy and street food being a 
major share of it, the economic and socio-cultural importance of street vending needs to be taken into 
immediate consideration. Otherwise, these micro-social hubs—the critical social outlet in this densely 
populated city and the means of livelihoods of thousands will perish, so will the unique form of micro 
public space that the dwellers of Dhaka are accustomed to. 
 

Aim 

It is expected that understanding the different degrees of vulnerabilities of these spaces and the 
implication it has on the socio-spatial, operational and institutional framework, will help understand the 
assets the vendors have at disposal to mitigate the vulnerability from a community strengthening’ 
vantage point. Also, to track down the gaps prevailing at the institutional level and find out the possible 
entry points for egalitarian solutions to secure their livelihoods. 
 

Research Objective: 

 
1. Understanding different degrees of vulnerability and their dynamics in operating the tea-stalls in 
an urban area. 
2. Unfolding the physical and social implications of the vulnerabilities and the responses of the 
vendors in order to survive and operate their business in a public arena. 
3. Constructing an asset portfolio and find entry points for improvement at both community level 
and in policy level. 
 

Research Question: 

 
1. How do different degrees of vulnerabilities shape the operational methods, the production of 
spaces, and livelihoods through Dhaka’s informal tea stalls? 
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2. In what way does the social and the physical asset management by the tea sellers affect the 
vulnerabilities and vice versa. 

Part II 

Theoratiical departure:  

The research proceeds with understanding what vulnerability is and uncovering its components. Later it 
tries to construct an approach to understand social vulnerability underpinning livelihoods and 
institutions, particularly in an informal urban context. 
  
The concept of vulnerability emerged over four decades ago based on the geography and natural hazards 
research discipline. However, rapid urbanization presented new challenges, making urban residents more 
vulnerable to dynamic and adverse conditions. Therefore, vulnerability can no longer only be attributed 
to the environment but should also extend to the economic and social connections and corporations. 
 
According to Moser’s asset vulnerability framework, in the urban context, vulnerable communities were 
found to be less dependent on natural resources and more on labor power, housing assets, and social 
connections (1998). Therefore, an individual’s capacity to cope with vulnerability under the exposed risks 
is intensely determined by the outcome of complex social relationships, networks, and interaction 
processes. According to her framework, this ‘social capital’ thrives in reciprocity within communities and 
households based on trust deriving from social ties. She implied that the critical relationship between 
vulnerability and asset ownership provides an important direction to the operational significance. In line 
with Sen (1981), Swift (1989), Maxwell, and Smith (1992), she asserts that vulnerability comes hand in 
hand with resilience and responsiveness, in resisting and recovering from it by using the ‘assets’. 
Therefore, the greater and dynamic the asset is, the less prone an individual is against the vulnerability. 
 
Moser’s theory intensely focuses on the innate capacity building of the vulnerable and does not address 
issues of politics and governance – core components of urban informality. Other theorists (Watts and 
Bohle 1993, Fineman 2008) have stressed the importance of the political and power dynamics as a prime 
catalyst to understanding risks and vulnerability. 
 
According to Watts and Bohle (1993), the space of vulnerability is determined by the political, economic, 
and institutional capabilities given specific places at specific times. Their 'tripartite casual structure' of 
vulnerability is formed by intersecting three sides- entitlement, empowerment, and political economy, 
which determine the exposure, capacity, and potentiality. Therefore, the socio-economic basis and 
practices of livelihood relate to issues of access and institutional entitlement. 
 
Bohle asserts, vulnerability is located in the sphere of economic and social relations, especially in market 
relations and social networks where entitlements are produced and reproduced, and where access to 
entitlements is determined under conditions of violence (2007).  Therefore, if the  access  deprivation  
resides  in  the  powerlessness  of individuals, classes or groups – to claim and enforce livelihood 
entitlements, then vulnerability is determined by the power relations and institutions. Though the theory 
was provided for femine and food security, it combines the politics of access and entilements which is 
crucial to urban context and in informality dynamics. In this sense, in an urban setting  where 
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vulnerability is largely regulated by the actors and social institutions, Fineman argues that state must 
accept the responsibility for the ‚effects and operation‘ of those institutions (2008). Fineman points out 
that the state must provide equal access to the ‘societal institutions’— that distributes the social goods 
such as health care, employment and security. Unlike Moser’s theory, Fineman’s theory of vulnerability  
does  not  explain  methods  of  resource  allocation  among  vulnerable individuals, but asserts that 
vulnerability may be a viable basis for policy intervention. 
 
Finally, the frame (figure 1)  that has been suggested here for understanding the urban risk and 
vulnerability of informal modes of livelihoods connects diverse debates underpinning innate capacity 
building with those about urban politics and modes of governance. Analyzing the two fields rather than 
separating them, I argue, generates new insights about the vulnerability of informal settlements in urban 
vicinity. Using the ‘space vulnerability’ theory by Watts and Bohle, this part subsequently tries to draw a 
relation between two other theories – Caroline Moser’s (1998) asset vulnerability framework (building 
upon community’s innate potential) and Martha Fineman’s theory of vulnerability (2008). While Watts 
and Bohle’s theory gives an overview of the forces of space vulnerability and its connection with 
livelihood framework, the latter two theories help understand how the management of assets affects the 
livelihoods from a bottom-up approach and how vulnerability becomes a tool for defining the 
appropriate role of government. 

 

Figure 1: Theoratical Framework for the vulnerability study, Source: Author’20 

 

Framework and Conceptualiztion 

Fore the case study of Dhaka tea stalls, Watts and Bohle’s ‘space of vulnerability’ (1993) framework has 
been contextualized based on the empirical findings. The fundamental relational nature of the space 
vulnerability concept can be identified through three realms. Contextually these three realms are, the 
field of power (empowerment), the field of operation (entitlement) and the field of mechanism (crisis 
peoneness). The field of power represents the relations between the government, non-government and 
informal modes of governance, thus highlights the power relation. It uncoveres the role of social and 
political networks in catalysing agency and access. This formulates the second realm of vulnerability ‘the 
field of operation’ underpinning the politics of access and entitlement. The field of operation represents 
the arena where all these forces are at play – ‘the public space’, where all the physical expression and 
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manifestation of these negotiations take place. The third component, ‘field of mechanism’ represents the 
adaptive capacity which is influenced by the management of the assets of the vulnerable group to 
overcome the situation. Each of the components, forces, and exposure determine the outcome 
vulnerability—the potential net impact. Which, in this case are the livelihoods, income, and health.  

 

   

  

Figure 2: Conceptualization and contextualization of Watts and Bohle’s model of space vulnerability in the 
context of Dhaka (modified by author, 20) 

 

Figure 3: Framework to determine relationship between three realms of ‘space vulnerability and the topics 
associated with each realm. Source: Author’20 
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Methodology:  

Approach 

Since vulnerability is a multi layered socio-political construct, the research takes a qualitative and 
explorative approach to form a deeper understanding of the topic. The research followed an iterative 
process of data collection and literature review to address the dynamic nature of vulnerability.  

 

Data collection 

Given the pandemic on-ground, empirical study was not possible to conduct. Therefore, the research 
largely depended on secondary data, gray literature and open sources. Intensive review and analysis of 
newspaper articles (nos 25) were done to track down the vulnerabilities. Additionally, online survey was 
conducted to collect data from the users and stakeholders. Being one of the most vulnerable groups to 
be affected by the pandemic, from a moral and ethical point of view, the vendors were not approached 
for interviews. However, semi-structured interview over the phone with three vendors was made 
possible to conduct during a later period of time.  Although the sample is small, the interviews shed light 
on crucial findings during the pandemic. 
 

Analysis 

All the compiled data were repeatedly reviewed and tagged with codes. As bulk data were collected, they 
were reviewed, coded, and regrouped.  For an instance, using the word search process, such as 
‘vulnerable’, ‘eviction’, ‘extortion’ etc— findings were categorized according to ‘vulnerability, actors, 
positive remarks, negative remarks, coping strategies, etc. Thus, the initial and primary identification of 
the vulnerabilities were jolted down. Also, different coping mechanisms against the vulnerability and 
newly emerged vulnerability due to the pandemic were identified through interviews and were later 
connected with respective assets based on the framework. Theories were revisited, and new theories 
were explored in the process to better conceptualize them. 

 

Limitations 

Given all flights were canceled two weeks before the field research, on-ground empirical study could not 
be conducted. However, being locked up in Germany provided enough time to reflect on the situation 
and to form a deeper understanding to address the unprecedented crisis that we were facing. Therefore, 
substantial time was spent to rethink the topic and restructure the entire research. Additionally, reaching 
out to the main stakeholders and the research community from abroad proved to be difficult and time-
consuming. 
 

Part III 

 

Findings:   

Based on the collected data, five types of vulnerabilities were found – eviction, extortion, lack of services 
and infrastructure, unprecedented situations, and economic stress. However, these vulnerabilities were 
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found to be the by-product of different actors, forces, and locations. Therefore, based on the conceptual 
framework, a deeper understanding of the causes and forces of the vulnerabilities are explored.  

Landscape of power  

The research found that access to public space is not free and is controlled by various formal and 
informal bodies. Hence, turning it to be a contested space. For the sustenance of their livelihoods, the 
vendors are forced to establish different forms of association with the formal and informal actors active 
on the ground. The nature of this network impacts social capital. Based on the relationship dynamics, 
regulated by trust. Linking, bridging, and bonding (Woolcock and Narayan 2000) are the types of 
networks that are established with different actors. In the context of Dhaka city, three categories of 
actors were underpinned – state institutions, non-governmental institutions, and agents of informal 
relation.  
  
In informal street business in Dhaka, local forces were mostly visible and appeared to have larger power 
and control over the public space.  It was also found that the informal agents have direct or indirect 
connections to the formal or state actors (Chowdhury, 2009). On the contrary, the formal agents were 
also found to be connected with informal modes. Therefore, the boundaries between the formal-
informal get blurred. 

 
Figure 4: Power actors and the type of relation the vendors establish with them for survival. Source:Author’20 
 

The space of vulnerability is directly and indirectly regulated by these formal and informal agents in 
power. In his study of Dhaka’s food vendors, Etzold (2013) found that those who complied with the 
demands of police and mastans, acting for local politicians, and paid protection money, enjoyed regular 
and exclusive access to public space. Formal and informal actors were mostly found to be related to 
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political power holders, making it impossible to have collective resistance against such powerful forces3. 
Although the NGOs and organizations have limitations from operating in any political capacity, the 
existing vendor associations in Bangladesh have been found to be thoroughly subordinated to the ruling 
party4. This raises a trust issue among the vendors agains the non-government organizations and party 
contributes to the reason why the organizations have not succeeded in forming a collective resistance 
from the community against the extortions.  

 

Landscape of operation 

Although vendors are not usually equipped with conventional sources of power, they use location-
specific tactics to circumvent restrictions and maintain their businesses (Duneier 2000; Stoller 2002). This 
can be understood by the typology and the transformation of the stalls over the period of time as a 
response to the perceived threats (figure 5).  Dhaka’s food stalls can be divided into four main typologies 
based on the structural capacity— permanent, semi-permanent, semi-mobile, and truly mobile. Apart 
from various appropriation methods to survive different degrees of vulnerabilities, one major tactic is to 
shift between typologies. However, substantial relation between the typology and income was found 
through the research (figure 5). Based on the savings per day, and the international poverty line5, the 
typology can be categorized as non-poor, vulnerable non-poor, and extreme poor consecutively to 
permanent, semi-permanent, semi-mobile, and mobile vendors (figure 6). However, during the pandemic 
the permanent and semi-permanent shops remained closed and a large portion of the migrated mobile 
vendors went back to the villages. The tactics that the permanent and semi-permanent vendors adapted 
was to move to a more mobile typology and take up home delivery in some cases. They started selling tea 
in a flask and roamed around the city selling tea and snacks. Those who were physically incapable, made 
their children roll into the business for survival. As we have already seen that the typologies are 
associated with income, thus typologies correspond with the poverty line (figure 7). This prolonged 
uncertain situation, made the non-poor slide down the poverty ladder into vulnerable poor non-poor, the 
vulnerable non-poor to the new poor, and the poor to the extreme poor. Therefore, it is certain that not 
just the pandemic but any other forces causing a prolonged hindrance to the vendors' livelihood will 
ultimately cause them to slide down the poverty ladder. This interdependency and the spatial relation 
with the income presents an important dynamics of spatiality of livelihoods. 
 

3 The initial setting up of a tea stall usually requires having a good ‘linking’ with these informal agents such as the local 
lineman (A lineman is an individual who collects security money from hawkers and vendors and distributes it to other 
groups; such as police, local thana ), mastans (local youth who is employed/‘used’ by powerful leaders, for example to 
organize election campaigns)   or other political power holders to acquire a space for their business (interview, 2020). The 
mastan or local enforcer is a well-known figure among the poor in Bangladesh. He provides a direct link between the 
political elite and the underworld (Chowdhury, 2009). Mastans act on behalf of the powerful and politically connected, as 
the human face of extortion, collecting bribes, fees and other commissions from the poor on behalf of local powerbrokers. 

4 ‘Dhaka Bangladesh Hawkers League’ claims that all other vendors‘ organizations come under this federation. Though this 
is claimed to be a non-governmental organization, it’s political affiliation with the ruling party puts their actions in 
questionable situation regarding trust-based networking from the vendor’s side. It is also interesting to notice how a new 
organization name was evolved ‘Dhaka Bangladesh Awami-league Hawker’s league’ being specifically associated with the 
ruling party Awami-league. This associations are mostly run by the political power holders, youth and locals holding 
political power representing the ruling party. 

5 World Bank's international poverty line is USD1.90/day, as of 2011. The standard of 1 dollar a day was first proposed in 
1990 for measuring absolute poverty by the standard of the world’s poorest countries.  Tk stands for Bangladeshi currency, 
1USD= 85.21 taka. 
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Figure 5: Typology, survival tactics and income relation. Source:Author’20 
 

 

Figure 6: Typology and poverty relation. Source: Author‘20 

 

 

 

 

 

 

Figure 7: Sliding down the poverty ladder under prolonged unprecedented situation (Covid-19 
pandemic in this case). Source: Author’20 
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Landscape of mechanism  

Here, Drawing upon Moser’s five types of assets – Labor, Human capital, Productive assets, household 
relations, and social capital, an attempt to construct an asset portfolio has been made based on the 
findings. While the social capital proved to be the most common and useful asset to cope with the 
vulnerabilities during the pandemic,  'human capital' and 'labor' as assets were found to be the most 
vulnerable due to the health risk and the economic downfall. 
 

 

Figure 8: Typology and poverty relation. Source: Author‘20 
  

Part III 

 

Discussions :  

It has been noted through the interviews that the vulnerability concerns of the vendors changed during 
the pandemic compared to the concerns that they had before (figure 9. During the Covid-19 pandemic 
and new vulnerabilities emerged indicating future vulnerabilities. Therefore the vulnerabilities are 
interrelated to time and season. It was also found that the vulnerabilities can shift given different times 
and different situations (figure: 9). 
 
The research also found that vendors, based on the location and the nature of the vulnerability, rely on 
different coping mechanisms. Some of these coping mechanisms result in triggering new form of 
vulnerability. Such as, the eviction drive, may result into relocation which eventually could trigger 
economical vulnerability. On the other hand, relocation is a coping mechanism to escape eviction or 
extortion, which also makes them economically vulnerable by reducing the income due to loss of 
clientele. 
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Figure 9: Typology and poverty relation. Source: Author‘20 

 

                                 

             

Figure 10: Shifting vulnerabilities and shifting coping mechanisms. Source: Author’20 

 

Implications  

Based on the findings, the research asserts that the political arena of street vending in Dhaka has 
cascading impacts which makes the vendors vulnerable to various situations. The implications are as 
follows – 

 Restricted access - As long as this patronizing power structure remains the public space will not 
be free from their control. This rigid control can only be diminished by incorporating 
accountability from the top down. 

 Personalized relation and Hierarchy – vertical linking with the powerful actors for mutual 
benefits and obligation are constructed between unequal individuals. Through this link, 
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negotiations around access to resources, protection, social mobility and political support take 
place. 

 Declining trust-based relation - such vertical relationships are not only asymmetrical and 
personal but also uncertain since they remain discretionary rather than formalized or rights-
based. This ‘linking’ social capital is based on only mutual benefit but not on trust (as some 
actors are involved in extortions and voilence ) 

 Lack of lateral bond - This personal transaction between two interested individuals is opposite to 
collective good. This personalized quality is a key reason why it remains difficult for vendors to 
build ‘horizontal’ relationships of solidarity among equals. 

 Barrier to Organizational Initiative - Despite numerous Organizations working on ground, the 
situation has merely changed due to this power structure and the personalized beneficial links. 
Also, political affiliation of some organizations puts all other in questionable state and thus 
vendors find is difficult to extend trust based relationship. Therefore they bridge out to them. 

 
This becomes even more crucial when a particular vulnerability persists prolonged time. In this case, the 
cascading impact of a prolonged vulnerability— Covid-19 and its projected possible future threats are 
noted as follows-   
 

 Loss of livelihoods due to access restriction.  
 Huge health risk due to lack of health care, lack of awareness and also due to vendors‘ resuming 

their operation violating the lockdown measures.  
 During the pandemic newly emerged poor and extreme poor need to be supported immidiately 

to slow down the poverty slide. Otherwise, there is a risk of them becoming net borrowers. 
 To survive the economic shock increase in child labor as mobile vendors was noted. If the 

situation remains the same, they will continue to be on this path causing a large number of 
children to drop off school to help out their families. This colossal damage to children’s 
education will ultimately cause a human capital crisis in future.  

 

The Iceberg Model: gaps in two folds of vulnerability and possible recommendation 

Five major vulnerabilities were identified which created a barrier for the vendors from operating in a 
public space and that shifted during different times. These vulnerabilities are – eviction, extortion, lack of 
service and infrastructure, unprecedented situation, and economic stress. However, the research 
asserted that these are only the tip of the iceberg that is actually the result of deeper underlying 
vulnerabilities. Since the strong political forces and agents are controlling the public space, at the same 
time extorting the asset portfolio of the marginalized community, immediate grassroot movement 
cannot be expected from the community. Furthermore, since most of the institutions were found to 
exercise their state-given power to extort others, the state must take responsibility for the ‘effects and 
operation’ of these actors (Fineman, 2008). The illegal power play and extortion can be ameliorated by 
taking strict action, record keeping, and imposing accountability in a top-down manner. On the other 
hand, the contested public space can be taken into consideration and solved with spatial planning and 
distributing spatial rights to the vending community. 
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Figure 11: Icebeg model for vulnerability of the tea vendors in Dhaka city and the gaps in top down and bottom 
up approaches. Source: Author‘20 
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While the tip of the iceberg and the actors needs to be tackled using a top-down manner, the bottom of 
the iceberg needs focusing on building the innate capacity of the community. The underlying reasons for 
the vendors being vulnerable to such politics, contestation, and failing to make a collective resistance 
were found to be the outcome of lack of awareness, lack of education, and lack of trust in the 
community. Here, bottom-up initiatives involving the local community and the organizations can play a 
vital role in building up the community’s innate capacity.  

Given the type of space vulnerability, the vendors are subjected to, and given the highly politicized nature 
of the public space, only top-down or only bottom-up interventions alone will not result in effective 
policy planning. Gaps in both ends need to be filled simultaneously for an egalitarian and long-term 
effective result. 

 

Recommendation  

Immediate response:  

The research finding indicates that immediate measures need to be taken for the ultra-poor and the 
newly emerged poor to impede further future crises. Emergency food support and access to health care 
need to be provided immediately. Given the corruption, the last mile delivery also needs to be addressed 
in collaboration with the local organization to ensure effective distribution. Moreover, resuming 
livelihood activities in public spaces ensuring safety measures and health regulations need to be 
implemented with proper spatial planning and expert involvement. Such measures and spatial planning 
to resume street vendors' operation in public space gained popularity in Myanmar (Nyein, 2000) during 
the pandemic. 

 

Long term response:  

Registration, recognition and social security 

The registration of the street vendors can generate substantial revenue for the state. Also, this record-
keeping can help in the future to quickly identify the most vulnerable and extend relief/help according to 
their requirement. Legalization might help to change the way authority look at these informal spaces, but 
this will impact the self organizing and organic nature that makes it unique and make vendors vulnerable 
to informal practice of patronage and further extortions 

One of the most important actions would be to integrate such spaces with spatial design and policy. 
Reformation of the existing spatial policies and adding new regulations that fit with the demand, time, 
and context is crucial. The access to public space needs to be made inclusive based on the feedback and 
engagement of the vendors, users, and stakeholders. 

Besides, given the high saturation of street vendors, alternative livelihood options need to be provided by 
identifying the skillset, enhancing them with vocational training in collaboration with the NGOs. 

To conclude, Further research should be done to understand the hotspots and geographical locations of 
these vulnerabilities and incorporate these spaces in terms of both policy and spatial planning of the city. 

Intensive spatial and social research can also be conducted to understand how these micro-social hubs 
operate in meeting the demands and needs of the urbanites and the vendors on a daily basis. This would 
help to emerge multitudes of new archetypes based on context-specific best practices that can further 
support the dwellers with their need for public space in the densely packed city. 
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Abstract 

The New York City Department of Transportation (NYC DOT) initiated the Better Buses Action Plan in 2019 

to improve the speed of buses throughout New York City (NYC) by 25% and increase the number of bus 

riders by the end of 2020. Although the COVID-19 crisis impacted these plans, DOT launched the Better 

Buses Restart Program. NYU’s team evaluated DOT’s project selection methodology through an equity 

lens to determine if DOT’s Better Buses projects are equitably distributed and assess whether DOT could 

do more to reach equity populations. The team conducted a comparative analysis of equity initiatives in 

other US cities, analyzed the needs of equitable populations, and evaluated how to serve these 

populations through its project selection, planning, engagement, and evaluation practices. The team 

conducted stakeholder outreach through the distribution of a survey as well as a roundtable discussion. 

Furthermore, the team developed interactive maps to visualize the priority bus routes with demographics 

by census tract to show existing disparities in transportation experiences for equity populations within 

NYC. The final report includes recommendations for how to improve the inclusion of equity in the better 

buses program. 
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1. Introduction  
1.1. Project Objectives  

Public bus service is a critical transportation option in New York City (NYC). It provides access to opportunity 
and essential services, allowing residents to live fulfilling lives without a personal vehicle. Yet, unreliable 
and slow service caused a 16.6% bus ridership decline from 2014 to 2019. The preliminary objective of this 
research is for the New York City Department of Transportation to confirm that the benefits of its 
investments are accruing to underrepresented or disadvantaged populations fairly and effectively. Another 
objective is to gain a better understanding of the different issues facing these groups, so that NYC DOT may 
target its improvements appropriately. 
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For this study, NYU’s team elected to focus on those populations who are among the most reliant on bus 
transit services. The team is using the following definition for ‘equity’ and ‘equity populations’ concerning 
bus systems: An equitable bus system provides transportation that is reliable and affordable, clean and 
safe, has extended hours of services, and improved connections to the education, work, and healthcare 
opportunities that disadvantaged populations and frontline workers need. The system would also ensure 
that capital and service investments are directed toward improving the outcomes for, but not limited to, 
the equity populations identified below:  

Low-income populations: Residents of low-income neighborhoods rely heavily on bus services and often 
face issues regarding limitations in the provision of transport services, frequency, timing, and reliability of 
transportation services as well as the range of places served. 
People of color: New York City has significant gaps in access to high-quality transportation options, 
especially for communities of color who often live in low-income neighborhoods. 
Frontline workers (workers who provide direct-services: employees in the grocery, pharmacy, transit, 
delivery & storage, cleaning, healthcare, and social services industries): During the COVID-19 pandemic, 
frontline workers continued traveling to and from work daily, with many not securing high enough salaries 
to afford to do so without public transportation.  
People with disabilities (people with hearing, vision, self-care, cognitive, independent living, and 
ambulatory difficulties): People with disabilities travel less frequently and rely on public transportation 
more than the general population. 
 

1.2. Methodology  

The final assessment, recommendations, and results from a comprehensive study include the best practises 
comparison, stakeholder survey, roundtable discussion with advocates, and GIS data analysis. The team 
reviewed current approaches to equitable bus planning and public outreach in several other American 
cities. The following cities have exemplary bus planning practices that can be adapted by NYC DOT: San 
Francisco, CA; Denver, CO; Portland, OR; and Oakland, CA. The key findings serve as national benchmarks 
of effort and commitment to equitable outcomes in transit. The preliminary data was collected through 
structured survey for stakeholders of the Better Buses Action Plan distributed to members of NYC DOT’s 
Better Buses Advisory Group to better understand the needs of the targeted populations of equity in NYC. 
In addition to this, the team conducted a roundtable discussions with stakeholders to provide further 
insight into the topics covered in the survey. Lastly, the team used Tableau and ArcGIS data visualization 
software to create maps and other infographics with data collected from the American Community Survey 
(ACS), ASTAR CDC’s SVI, MTA, and NYC DOT to visualize the current bus frequency and reliability, 
geographic distribution of the selected focus groups, and demographics surrounding NYC DOT’s bus 
corridors. 

2. Findings and Analysis 
2.1. Key Takeaways from Best Practices Comparison 

2.1.1. Neighborhood-Based Approach 

In San Francisco, the San Francisco Municipal Transportation Agency (SFMTA) operationalized its equity 
goals by identifying neighborhoods that were home to populations it considered underserved by transit or 
otherwise marginalized. By doing this, it was better able to target outreach efforts and more efficiently 
work to understand the issues faced in these communities.  

33



2.1.2. GIS Tools and Project Prioritization  

In Denver, the Regional Transportation District (RTD) implemented a GIS tool that allows the agency to 
visualize the equity populations that would be served by proposed bus rapid transit (BRT) routes. This tool 
is interactive and can be refined to select corridors where user-defined thresholds for socioeconomic 
factors are met. For example, it can highlight corridors with high numbers of people with disabilities or low-
income households. Should NYC DOT adopt a similar tool, it could allow for a more detailed and user-
friendly bus priority project scoring matrix for equity considerations.  

Another innovative practice being used in Denver is the Blueprint Denver Equity Index. This is another 
mapping project that allows transportation planners and other city planners to better understand the 
spatial distribution of equity factors such as the social determinants of health and access to transit.  

In Oakland, the Department of Transportation (OakDOT) developed a Geographic Equity Toolbox (GET) that 
is used to identify areas with high concentrations of underserved populations. The GET compares the 
demographic characteristics of each census tract in the city against the citywide averages for those 
characteristics and priority score are given accordingly. Each equity measure within a census tract is 
weighted and all measures are aggregated to give a census tract its total priority score. Race and income 
are each weighted as 25% of the score while education, single-parent families, old age, disabilities and rent 
burden are each weighted as 10% of the score. The ranked census tracts (priority neighborhoods) are then 
further aggregated into Oakland’s nine Planning Areas (comparable to New York’s Community Districts or 
Neighborhood Tabulation Areas) to arrive at a population-weighted Planning Area Score. These Planning 
Area Scores are consulted for program funding allocation decisions and in developing community outreach 
strategies.  

Specifically, funding for certain projects is allocated in part by a planning area’s share of citywide 
underserved populations. For OakDOT’s Pavement Prioritization Plan for 2019-2021, 85% of the local 
streets portion of the program’s funding was distributed based on a prioritization methodology that gave 
equal weight to street conditions and equity measures within the planning areas. This project selection 
methodology ensures that funding for street improvement projects is going to areas that need the most. 

2.1.3. Racial Equity Plan 

The City of Portland uses a racial equity framework across all bureaus. The Portland Bureau of 
Transportation (PBOT) is cognizant of the marginalization of other groups of people based on gender, 
sexual orientation, ability and age, to name a few but focusing on racial equity provides the opportunity to 
introduce a framework, tools and resources that are transferable to other areas of marginalization. A racial 
framework can clearly distinguish the differences between individual, institutional, and structural racism 
and the history and current reality of inequities can be applied to other groups.  

In Oakland, OakDOT has a dedicated Racial Equity Team whose mission is to increase transparency and 
hold OakDOT accountable for racial equity issues in transportation. OakDOT’s Strategic Plan envisions “a 
more equitable city, where resources are spent in the communities that need them most to lower the cost 
of transportation, improve access to jobs and education, and engage with neighborhoods like never 
before.” OakDOT seeks to prioritize equitable project resource distribution and to enhance its use of data 
to guide equitable mobility and infrastructure investments.  

2.2. Key Takeaways from Stakeholder Outreach  

To better understand the needs of the targeted populations of equity in NYC, the team administered an 
online survey to available members of the Better Buses Advisory Group (BBAG) and community boards that 
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represent bus-reliant neighborhoods. All respondents either strongly (66.6%) or somewhat (33.3%) agreed 
that NYC DOT’s bus priority toolkit improves service. The transit advocacy stakeholders surveyed by the 
team evaluated the quality of bus service in NYC as mediocre when considering accessibility, frequency, 
reliability, and comfort. However, they ranked the safety of bus service as best. Additionally, they reported 
that the investments that NYC DOT made through its Better Buses initiative have led to visible 
improvements. The stakeholders proposed suggestions for future projects, including an emphasis on 
coordination with the community and other agencies, expansion of digital outreach, incorporation of a 
comprehensive project selection approach, improvement to bus lane enforcement, and prioritization of 
bus service as a first class mode of transportation equal to the subway. 

2.3. Key Takeaways from Roundtable Discussion 

On March 30, 2021, the team held a roundtable discussion with representatives from several transit and 
equity advocacy organizations of NYC, who previously participated in the online survey. The roundtable 
discussion served as a follow-up to the survey to have a more interactive and detailed conversation around 
the topic of equity in New York City buses. There was consensus among the participants that bus service is 
essential for equity populations. Since they make up a large percentage of NYC bus riders, investments in 
improved bus service are equity investments. The participants agreed that the city should be doing more 
to create an equitable system where bus service is treated as vital, and of equal importance to the subway. 
A more predictable and reliable system will be beneficial for equity populations. Furthermore, by not 
making investments in improving bus service, the City is incentivizing a more car-oriented economy, which 
places an additional financial burden on equity communities.  

2.3.1. Methods for Engaging with Equity Populations 

In terms of public outreach and participation, roundtable participants noted that low-income populations 
are the hardest to reach. Some organizations hold regular rider meetings in multiple languages to better 
understand their needs. The participants also were generally in favor of increasing opportunities for online 
engagement with bus riders, and noted the progress made with online engagement since the start of the 
COVID-19 pandemic. One suggested that posting QR codes on buses and at bus stops would make it more 
convenient for riders to complete surveys and get information about potential or ongoing projects. 
However, many lower-income and older people may not have smartphones. These populations would have 
to be reached by other means, such as through community organizations. With the rollout of the MTA’s 
One Metro New York (OMNY) fare payment system, there is an opportunity for technology sharing 
between the MTA and NYC DOT. In-person engagement at bus stops and on the buses, is also valuable and 
can help build goodwill between NYC DOT and bus riders. One limitation of in-person engagement noted 
that the data collected is skewed to riders that use the bus during normal work hours. If in-person 
engagement is only collected during the day, feedback from evening and late-night riders are not captured.  

2.3.2. Criteria for choosing Priority Bus Corridors 

The participants agreed on the importance of prioritizing equity communities, including low-income, 
people of color, people with disabilities, and frontline workers, as well as environmental justice areas, 
located near heavy highway traffic, power plants or other pollution sources. One participant highlighted 
the importance of taking a comprehensive approach to project selection, and looking at bus priority 
improvements on a system-wide, not ad hoc, basis. They elaborated to say that a system-wide planning 
approach is less likely to invite not-in-my-backyard (NIMBY) opposition. In addition to this, NYC DOT has 
done a good job of being transparent about the Better Buses projects, the online presentation of this 
information could be simplified to make it easier to find and understand.  
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2.3.3. Dealing with Opposition to Bus Projects 

Roundtable participants noted that the public participation process sometimes leads to lawsuits by bus 
critics that delay valuable projects because there is a disparity between those who have the resources and 
time to attend in-person public meetings and those who would benefit the most from bus priority projects. 
However, to date, the courts have found bus priority projects to be in the Commissioner’s legal authority 
and that most lawsuits are without merit.  

2.3.4. The impact of the COVID-19 Pandemic on Bus Riders 

Since the beginning of the COVID-19 pandemic, it has become increasingly clear that buses are essential to 
equity populations, and participants expressed a hope that the City will use the momentum made on the 
bus system during the pandemic to increase investment. Another discussion point worth noting from the 
roundtable was the need for improved bus lane enforcement. Parked vehicles in bus lanes are a major 
problem and automated enforcement can help reduce violations.  

2.4. Geographical Data Analysis 

2.4.1. Existing Condition in New York City 

White workers have a lower average commute time than workers of color. Asian/Pacific Islander (PI), Black, 
and Hispanic workers all have average commute times longer than the citywide average of 40 minutes. 
Commute times for Black workers are significantly longer than all other groups: Black workers have an 
average commute time 10 minutes longer than White workers. 

 

Figure 1. Travel Time to Work, by Race/Ethnicity1 

The racial/ethnic gap in commute time has not narrowed over time. The figure shows the persistent 
discrepancy between the average commute time of White and non-White workers since 1990. Average 
commute length grew for all commuters since 1990. The gap in average commute time ranges from 5 
minutes to 8 minutes and does not appear to be narrowing. 

1 Dataset Source: American Community Survey (ACS).(2015-2019). Table B02001.Race and Ethnicity[Online]. Availabe at: 

https://data.census.gov/cedsci/table?q=Race%20&tid=ACSDT1Y2019.B02001 (Excluded if a worker worked at home, persons under 16 

years, not in the labor force, unemployed, employed with a job but not at work) 
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Figure 2. Average travel time to work (minutes) by race/ethnicity: New York City (1990–2017)2 

People of color are more reliant on the bus to get to work. 16% of Black and 14% of Hispanic workers use 
the bus to commute, which is twice the proportion of White workers who commute via bus (7%). Similar 
patterns exist for workers with disabilities. Workers with a disability have a longer average commute at 
43 minutes compared to 40 minutes for workers without a disability. 15% of these workers use the bus to 
commute, compared to the citywide average of 11%. This difference may be related to differences in 
accessibility between subways and buses. Currently, only approximately 25% of subway stations are 
accessible by ADA standards. 

Commute times for frontline workers have not been widely studied. Research by the NYC Comptroller’s 
Office suggests that frontline workers are more reliant on the bus than workers in non- essential 
industries. In total, frontline workers account for 30% of regular, pre-pandemic bus commuters and 20% 
of subway commuters, as well as 11% of rail commuters. This may help to explain why bus ridership has 
seen a smaller drop (70%) than the subway (87%), LIRR (76%), and Metro-North (94%) with the spread of 
COVID-19 in New York City.  

The proportion of residents that use the bus as their primary mode of transportation to and from work is 
a helpful indicator for where improved bus service would have a high impact. Bus commuters are 
geographically concentrated. New Yorkers living in central Brooklyn, southeast Queens, parts of the 
Bronx, and Staten Island are likely to rely on buses when commuting to work. 

2 Dataset Source: National Equity Atlas- IPUMS USA. (2015-2019). Public Use Microdata Sample [Online]. Availabe at: 
https://nationalequityatlas.org/about-the-atlas/methodology/ipumsmicrodata 
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Figure 3. Proportion of Workers using the Bus to Commute in NYC, by census tract (2015-2019)3 

Furthermore, bus commuters are among the most economically vulnerable living in New York City, with 
lower average incomes and less education than subway commuters and average city residents. The average 
annual income of bus commuters is $28,455 which is far lower than subway commuters ($40,000). Nearly 
70% of bus commuters do not have a bachelor’s degree, 12% are over 60, 42% have children at home, 17% 
are single parents, 55% are foreign born, and 75% are people of color which is significantly higher than 
subway commuters. 

2.4.2. Program Alignment with Equity Goals 

This section analyzes the demographics surrounding bus lane projects using the CDC’s SVI (which is derived 
from census data). The team examined the rates of poverty, disability, and the proportion of people of 
color who reside in census tracts that bus lanes pass through (example below), and compared them to 
citywide and borough-wide residential averages. A higher than citywide average proportion of equity 
populations residing along a bus corridor indicates that the corridor is serving those populations, and 
therefore NYC DOT is achieving its goal of serving equity populations. If the census tract proportions are 
similar to citywide or borough-wide averages, this indicates that NYC DOT is serving equity populations at 
the same or a similar rate to all citizens. This would mean that NYC DOT is not achieving its goal of focusing 
specifically on the most vulnerable populations.  

3 Dataset Source: U.S. Census Bureau, American Community Survey (ACS). (2015-2019). Table B08301 Means of Transit[Online]. Availabe 
at: https://data.census.gov/cedsci/ (Areas with no population or no data available are excluded.) 
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A limitation of this analysis is that it relies on residential data and therefore does not take into account bus 
lanes that experience high usage by equity populations outside of the neighborhoods in which they live. 
Ridership data disaggregated by demographics would be the ideal way to determine routes used by equity 
populations, but that data does not exist and is unlikely to exist in the future due to privacy issues. Due to 
the irregular shapes of census tracts and bus lane paths, some parts of the census tracts included in the 
analysis for a given bus lane are a significant distance from the bus lane. Additionally, a ‘five minute walk’ 
varies based on ability, and the 1,320 ft. used to approximate a five minute walk may take certain 
populations longer than five minutes to traverse. In addition, when the five minute walk buffer is added, 
additional census tracts are captured in the demographic analysis that are located even farther from the 
bus lane. 

 

Table 1. Example: Census tracts captured in Demographic Analysis in Main Street, Queens4 

2.4.3. Bus Lanes and Equity Population Analysis 

 The demographics of census tracts with bus lanes are similar to citywide averages for the percentage of 
people living in poverty and people with a disability, meaning that these populations are served at a similar 
rate as all New Yorkers. The equity population that stands out as being particularly underserved is 
communities of color: the percentage of people of color who live in census tracts with bus lanes (62%) is 
lower than the citywide average (68%). This means that NYC DOT bus corridors projects are 
disproportionately located in neighborhoods with a lower population of people of color than the citywide 
average. When a five minute walk buffer (1,320 ft.) is added, the proportion of residents of color within 
the bus lane condition increases to 66%, but still below the citywide average of people of color.  

4 Dataset Source: NYC DOT, Bus Lane Inventory and Bus Priority Corridors Dataset, Centers for Disease Control and Prevention. Social 
Vulnerability Index[Online]. Availabe at: https://www.atsdr.cdc.gov/placeandhealth/svi/documentation/SVI_documentation_2018.html 
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Table 2.percentage of Equity Populations Served by Existing Bus Corridors5  

The highlighted green color indicates that the percentage of residents who are defined as the equity 
population living in the given bus lane condition (e.g., within a census tract containing the five minute 
buffer) is higher than the citywide percentage of residents defined as that equity population. Whereas 
white color indicates the percentage slightly lower but similar to the citywide average is served within that 
category and red color indicates a gap greater than 1% between the citywide average of that category and 
the percentage of equity population within the given bus lane condition.  

3. Recommendations  
3.1. Project Selection 

NYC DOT should increase the weight of equity considerations in its priority corridor ranking system to 
ensure that technical factors, professional judgment, and political considerations do not outweigh equity 
considerations. To ensure a substantial emphasis on serving this diverse spectrum of equity populations, 
the team recommends that equity characteristics should be increased, putting social equity factors on 
equal footing with the physical categories of service, performance and feasibility. One way to approach this 
modification to the scoring system is to develop a GIS tool similar to what has been implemented in 
Oakland with its Geographic Equity Toolbox and Denver with its Bus Rapid Transit Equity Analysis. Such a 
tool can be used to pinpoint neighborhoods or census tracts that rank highly on any number of equity 
characteristics as compared to citywide averages. NYC DOT can use the CDC’s SVI to identify priority areas, 
or it can make a customized index, as Oakland has done. Priority areas can also be weighted by population. 
The team developed an interactive geospatial tool in Tableau (an interactive data visualization software) 
to serve as a starting point for NYC DOT to analyze the priority corridors against the equity factors of the 
SVI.6 

SVI ranks census tracts by comparing their demographics to statewide averages on 15 social factors. The 
four major themes included in the Tableau are: Socio-economic factors (poverty level, employment, 
education), Household composition & disability (young and old, disability status, single-parents), Minority 
status & language (non-White population and low English proficiency), and Housing type (multi-family, 
crowded housing, car-free households). Using this tool, NYC DOT can assess whether a bus priority 

5 Dataset Source: New York City Department of Transporattion. (2020). Bus Lane Inventory Dataset[Online]. Availabe at: 
https://www1.nyc.gov/html/dot/html/about/datafeeds.shtml 
6 You can refer the developed interactive geospatial tool link in the reference section. 
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candidate corridor will serve a variety of equity populations. This assessment can then be incorporated into 
the scoring matrix for the candidate corridors. The fully built-out version of this tool should add the bus 
routes that use each candidate corridor and should overlay the corridors, routes, and census tracts on a 
single map to allow for rapid evaluation of any bus priority candidate corridor.  

Also, NYC DOT should allocate a significant portion of bus priority funds to projects that disproportionately 
serve equity populations. As demonstrated by Oakland, there is precedent for allocating a portion of funds 
to projects that disproportionately serve equity populations. Within that allocation, funds are later 
distributed among priority areas according to their share of miles of streets with a physical need for 
improvement, as well as their share of equity populations. The remaining funds could be used for 
discretionary projects distributed across the city. To some extent, all investments in bus priority measures 
will impact equity populations, as overall bus ridership skews toward equity populations. However, to 
further promote the inclusion of equity populations in the Better Buses Plan, NYC DOT should consider 
adopting a similar funding distribution system to that used in Oakland. Currently, there is a lack of data on 
ridership demographics for specific bus routes. The best approximation of ridership demographics would 
be to use available data on where equity populations live and work and classify routes that pass through 
those neighborhoods. Allocating a large percentage of funds to projects that are scored on a standardized 
scale with more weight given to equity than the current, while still reserving some discretionary funds, will 
help NYC DOT meet its bus equity goals fairly and objectively. 
 
3.2. Project Engagement 

The review of current Better Buses projects shows that NYC DOT has already started using technology to 
solicit stakeholder feedback. This includes interactive maps and surveys posted on social media and 
through QR codes at bus stops. These tools are increasingly accessible to the general public and should be 
expanded to all planned projects moving forward. NYC DOT can expand its engagement with riders by 
optimizing outreach through online meetings and forums. These platforms help work towards the NYC 
DOT’s equity goals to reach all rider populations easily and provide outlets for them to communicate with 
the agency. The team suggests expanding the use of QR codes at bus stops and in buses for riders to provide 
feedback about their experiences. By facilitating and easing paths of engagement, riders might be more 
likely to share positive or negative experiences. Additionally, the implementation of OMNY for fare 
collection on riders’ smartphones could serve as a means of receiving brief information including riders’ 
satisfaction through a pop-up survey after they scan onto a bus. The stakeholder discussions shed light on 
the value of hosting regular community meetings to encourage consistent, accessible engagement. 
Particularly during the COVID-19 pandemic, it is evident that there are benefits of conducting meetings 
online through different platforms. This practice is advantageous and should be continued even after the 
pandemic because it allows participants to attend from anywhere and increases accessibility. To better 
understand the needs of equity populations, NYC DOT should also expand its existing model to include local 
organizations who work in direct service to equity populations.  

3.3. Project Evaluation 

NYC DOT should measure changes in bus speeds, on-time performance and bunching. This information 
should be easily accessible to riders at bus stops and online. NYC DOT should also continue its engagement 
with riders after implementation of bus priority projects to ensure that their needs have been met and to 
gain insight into future projects. NYC DOT’s project selection criteria should be re-evaluated routinely to 
ensure that corridors that disproportionately serve equity populations are being selected more often. If 
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NYC DOT finds that bus transit conditions are improving for equity populations no additional modifications 
to the project selection criteria should be necessary.  

3.4. Conclusion 

The paper presents recommendations to achieve equitable outcomes through project selection, public 
outreach and project evaluation. Establishing a strong transportation equity community partnership 
program and optimizing technology to facilitate engagement with bus riders will allow NYC DOT to gather 
more precise ridership data and better target projects that serve disadvantaged bus riders. In general, NYC 
DOT has done fairly well at reaching equity populations with its past projects. The recommendations of this 
paper should serve as a guide for NYC DOT to integrate a more intentional equity approach into its future 
Better Buses projects. However, NYC DOT does not have control over the design of the bus network, fares, 
or scheduling, all of which could have a significant influence over equitable outcomes.  

Moving forward, NYC DOT should make sure that it emphasizes its commitment to equity in its partnership 
with the MTA. A strong interagency partnership committed to equity will lead to a reliable bus network for 
all New Yorkers. The needs of bus riders can evolve, and and NYC DOT needs to remain adaptable to the 
circumstances facing equity populations. To continue making progress serving the transportation needs of 
equity populations, NYC DOT should increase public transparency by publishing an accessible annual report 
detailing changes in bus performance as a result of its Better Buses projects. 
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Abstract

This paper aims at recognizing the effects of social exclusion and the degradation process of
public spaces and heritage environments in Spanish touristic destinations of Seville and Malaga.
While it cannot be argued that after a lock-down as the experimented one, everything can return
to the previous  state,  especially  in environments  where  resilience has  not  been considered a
value, in the early post-COVID lockdown days the mayors of these Andalusian cities reaffirmed
the need to support the tourism sector as the only way to recover the economic breakout. We
discuss  the  transformations  that  touristification  and  COVID-19  are  driving  into  these  cities,
looking at the relaxed action of control and inspection on tourism activities and the offer of public
“singular spaces” in the centre of the city for new activities related with the tourism industry and
real estate speculation. Other European experiences are presented, showing that more focused
measures on liveability and neighbour-centred recovery of urban life are possible.

Keywords

Urban tourism, Seville, Malaga, COVID-19, socio-spatial segregation, social exclusion. 

1. Introducti n
1.1. Subheading 

In the last decade, the southern Spanish ci� es of Malaga and Seville have consolidated as des� na� ons for
cultural  and urban tourism.  The poli� cal  commitment  to posi� on  them as interna� onal  des� na� ons;
rising the capacity of their transport infrastructure; increasing and diversifying tourist accommoda� on
o� er and focusing in the specializa� on of their historic centres; have transformed both ci� es and have
made tourism a  key factor  in  their  post-industrial  economy.  However,  at  the same � me,  they  have
become un-resilient fragile environments, and a source of con� ict and controversy. The rise of the state
of  emergency  originated  by  the  pandemic  COVID-19  at  the  beginning  of  the  year  2020,  and  the
prohibi� on  of  na� onal  and  interna� onal  leisure  travels  during  the  following  months  is  showing  the
nega� ve e� ects of the transforma� on of ci� es in mono-func� onal centres at the service of the tourism
sector and neoliberal policies. 

Seville is the capital of Andalusia with 688.592 inhabitants, and Malaga, which is gaining an important
weight as the centre of the Costa del Sol area, has 574.654 inhabitants (IECA, 2020). In the last decades,
the number of tourists reaching both loca� ons increased every year thanks to the democra� za� on of
� ights and lodging, and the change in business model based on a mislabelled sharing economy. Malaga
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quadrupled its tourist accommoda� on o� er from 2013 to 2018 and 5,5 millions tourists visited the city in
2018.  This  � gure  has  increased  by  more than 1.100% since 2005.  In  Seville,  the number  of  tourists
exceeded 3 millions in 2018 with a more moderate increase of 64% since 2009 (INE, 2020; CONTURSA,
2020).

The focus of this paper is not just (another) demoniza� on of touris� c dynamics -with a 14,3% of the GDP,
the sector with the higher impact on Spanish economy- but aims at recognizing the wider experiences of
social exclusion and degrada� on process of public spaces and heritage fuelled by the touris� c dynamics
in these ci� es and their possible evolu� on in a post COVID-19 framework.

The organiza� on of this paper is as follows: in the � rst sec� on, a review of selected literature is presented
around the evolu� on of tourism gentri� ca� on and its e� ects on the resident popula� on. Next, in the
methodology sec� on, we shortly discuss our approach to the transforma� ons that touris� � ca� on and
COVID-19 are driving in Seville and Malaga, which are described in detail in the case studies sec� on. The
results will show the � ndings and conclusions originated by the experiences in these two Andalusia ci� es.
Finally, we demonstrate how other ci� es around the world are trying to counteract the e� ects of tourism
by improving social condi� ons, place a� achment and habitability.

2. Background
During the last decade of the  20th century several authors such as Christopher Law (1993), provided
ini� al thoughts on the topic of urban tourism. G. J. Ashworth and J. E. Tunbridge (1990) deepened on the
understanding of tourism and historic city. The evalua� on of its social and physical impact was analysed
by John Glasson (1995).  The idea of tourism carrying capaci� es  appeared at this  moment,  when the
damages  of  urban  tourism  overcame  the  bene� ts.  Some  � me  later,  Myriam  Jasen-Verbeke  (1998)
de� ned “tourismi� ca� on” as the irreversible processes of change that a� ect the forms and func� ons of
historical ci� es. Following his own approaches from “the tourist city”, Dennis R. Judd (2003) considered
that tourist enclaves facilitated the authoritarian control of urban space, modifying the consump� on and
replacing and suppressing local  culture with Disney-like environments.  Shortly later,  Kevin F.  Gotham
(2005)  de� ned  the  concept  “tourism  gentri� ca� on”  using  the  socio-spa� al  transforma� on  of  New
Orleans (USA) as a case study. Urban tourism was no longer an opportunity but a problem. Currently, the
nega� ve impact of tourism development is associated with terms such as tourism-phobia (Milano, 2019),
over-tourism  and  overcrowding  (Dodds  &  Butler,  2019).  There  is  also  an  interest  in  understanding
community resilience mechanisms in tourism des� na� ons to strengthen their capacity to adapt to any
sudden changes. In the framework of this paper, social resilience, as described by Adger (2006), is “the
ability  of  groups  to  cope  with  external  stresses  and  disturbances  as  a  result  of  social,  poli� cal  and
environmental change”. The premise that urban space is the result of each society, o� ers the possibility
to envision new modes of control and rela� onships originated by the poten� al for thinking di� erently.
For the same reason the no� ons of space as produced by means of di� erent prac� ces, strategies and
circula� ons, and of space as mul� ple, are important shared star� ng points (Soresen et al, 2010)

3. Methodology
The methodology employed looks at two main trends in Seville  and Malaga in order to compare the
evolu� on of the management of public resources in the past years and as a response to the COVID-19
pandemic.  Public  space  management  and  tourism  policies  are  analysed  through  direct  observa� on,
quan� ta� ve data from grey literature (reports, working papers, sta� s� cs published by local and na� onal
agencies,  regional  departments  and  non-governmental  organiza� ons),  and  unstructured  informal
interviews with the agents involved.  The analysis of the � rst ac� ons promoted by public managers is
documented mostly through their declara� ons reported on periodic newspapers. 
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4. Case studies
Seville and Malaga have a long history of tourism stretching back to the 19th century and las� ng un� l
today.  In 1992 the Universal  Exhibi� on  consolidated Seville  as  a world  tourist  a� rac� on. Its  regional
dimension, with an interes� ng historic centre and three UNESCO World Heritage Sites, inherited a land
and air transport infrastructure that posi� oned it as an a� rac� ve des� na� on for tour operators in the
years to come. The end of the Global Financial Crisis in 2014, the explosion of the sharing economy linked
with technological  pla� orms such as AirBNB, and the democra� za� on of interna� onal � ights, the city
started a profound transforma� on. Lonely Planet nominated Seville as the best city in the world to visit in
2017.

On the other end, tourism a� rac� veness of Malaga was diluted in the last decades of the 20th century
due to the success of the Costa del Sol as an interna� onal sun and beach des� na� on. In order to recover
the city posi� on as a tourist reference, Malaga was forced in the 1990s to develop a culturally oriented
o� er instead of compe� ng with other nearby sun and beach des� na� ons. Urban improvement plans led
the city to renovate its historic centre and renew its image with cultural o� erings. But the sun and beach
model of tourism remains alongside it. Investments in infrastructure, especially in the port, have recently
posi� oned Malaga as one of the most important cruise des� na� ons in the Mediterranean Sea with an
annual � ow of 450,000 passengers.

4.1. Public spaces 

Urban public spaces are really relevant in the south of Spain, as they are the main environments used by
everyone for very di� erent ac� vi� es, and considered as the extension of the living room itself (Cimadomo
and Mar� nez Ponce, 2014). Its gentri� ca� on started via EU funded urban renewal plans, at the beginning
of the 90s in Seville, and star� ng the millennium in Malaga. The damage they caused to urban life and to
the communal networks of these central neighbourhoods created the condi� ons and opened the way to
their radical destruc� on that the growing touris� � ca� on of city centres has only recently completed. 

Similarly,  certain  apparently  unrelated,  but  economically  deregula� ng  laws  opened a  path  to  both
residen� al and commercial gentri� ca� on. On one hand, in 2009 the Law 25/2009, popularly known as
Omnibus Law, allowed the opening of establishments without speci� c supervision and approval from the
local authority, with the only requirement of a statement of responsibility from the entrepreneur. On the
other hand, the de facto deroga� on of the old rental law in 2014, extremely protec� ve with the tenant,
avoided the transmission of  low rentals  from genera� on  to  genera� on.  This  combina� on  forced the
demise of both tradi� onal commerce and residents unable to compete, the former with restaurants and
global  franchises,  the  later  with  touris� c  rentals,  both  imposed  as  unre� ec� ve  and  unsustainable
monocultures, with a very high rate of failure and economic instability.

The disappearing proximity commerce is being replaced mostly by food and drink establishments, which
occupy outdoors, more a� rac� ve for tourists than inner closed ones. Terraces and related furniture are
then invading public spaces everywhere; they pay a ridiculous tax compared with indoor ac� vi� es, and
although city council regula� ons limit their surface area, they are exponen� ally increasing according to
tourist demand (Figure 1). They expand into squares, gardens, in front of buildings’ doors, priva� sing
public  spaces,  increasing  noise  at  all  hours,  threatening  trees  and  monuments,  even  not  allowing
emergency access to ambulances and � remen. The city councils of Malaga and Seville are not taking
ac� on, as this could cause a nega� ve impact on the local economy, and also a drop in their popularity
among an ever-growing service sector, and ci� zens that increasingly perceive their city centres as leisure
-and not residen� al- areas. 

In the case of Malaga (but the experience is similar in many areas in Seville), the city council measured in
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2001 and 2007 the noise levels on some of the main areas of the city centre. As a result, thirteen streets
were assessed as Saturated Acous� c  Zones (ZAS). Unexpectedly, both studies had no consequence in
limi� ng the leisure ac� vi� es and environmental noises in these areas. Faced with the passivity of the city
council, the noise levels of 2015 were four � mes higher than 2007’s ones. Eventually, under the regional
legisla� on against the noise pollu� on in Andalusia, the municipality approved in 2018 the declara� on of
ZAS in the city centre, but it is rarely applied because of the pressure of the tourism industry (Marin,
2019). As a result, despite evidence and correla� ons, there are no direct e� ects of ZAS regula� ons on
� metables of leisure ac� vi� es and on the regula� ons of public spaces’ occupa� on.

Figure 1. Messages from renowned architects published in Seville during 2019 Architecture week. The one
here presented talks about the cost for bars and restaurants to occupy public space with terraces. Source:
Colegio Oficial de Arquitectos de Sevilla. 

4.2. Tourism policies 

The administra� ve lack of control that subjugates public urban space to private ac� vi� es, is also applied
with other touris� c-related ac� vi� es, like vaca� on apartments. The inac� on of the municipality brings an
overwhelming 50% of  es� mated  illegal  o� ers  in 2018 over  a total  of  7.423 apartments  recorded by
dataHippo scraping of AirBnB pla� orm for Seville,  a number which increased exponen� ally in the last
years. Actually, in this city, only 5.925 apartments are registered in the Open RTA regional census, an
increase experienced a� er several inspec� ons led to sanc� on the owners of illegal apartments.

While inspec� on of vaca� on apartments is a responsibility of the regional government (overwhelmed by
the exponen� al increase of apartments o� ered in the region), the policy applied by the Seville city council
could be described at its best as negligent, as many illegal transforma� ons, increasing in volume and
height,  can  be  observed  all  over  the city.  The strategy  is  based  on a  relaxed  ac� on  of  control  and
inspec� on. The most direct result is that the renova� on of the inner � ssue of the city is much easier and
� exible, especially for the adapta� on to the format of holiday apartments. When pressed by many local
collec� ves,  especially  for  the  threats  to  local  heritage,  the  Seville  city  council  has  � midly  proposed
counterac� ons, as the crea� on of a “tourism police''  in 2019, a posi� ve step in the inspec� on of the
legality of the o� er. This new branch of the local police will need a su� cient number of e� ec� ves to be
really  e� cient.  Another  proposal  to  face  the  exponen� al  o� er  of  apartments  was  to  change  their
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required  use  in  the  Seville  Master  Plan  from  residen� al  to  ter� ary,  directly  limi� ng  the  number  of
possible establishments dedicated to this ac� vity, but this has been proved as legally unviable.

During the 2019 World Travel & Tourism Council forum held in Seville, the mayor o� ered all void public
spaces to the interna� onal investors a� ending the event. Together with empty spaces where to develop
new residen� al  estates,  industrial  or  ter� ary  buildings,  an  important  chapter  focused  on around 30
“singular spaces” in the city centre. Abandoned heritage buildings, which are at the centre of discussions
about their possible recovery to promote social and cultural services that the dense historic quarter lacks,
were o� ered as unique opportuni� es to the hotel industry (Europa Press, 2019). These would add to the
crea� on of new luxury establishments dedicated to hospitality already fostered by the municipality. From
2018, � � een luxury hotels have been approved and are planned to open for an es� mated investment of
63 millions euros and around 900 new rooms, increasing the exis� ng 23.000. The target audience of
these o� ers leave also a clear urban model envisioned for the city: more luxury hotels and commercial
areas fuelling more tourism and neoliberal approaches, increasing economic and social exclusion despite
the many declara� ons to return symbolic spaces to the city and the need to a� end SDGs.

Figure  2.  Demoli� ons in the Historical  Centre of  the city,  showing its  doubling rate per year  under the
current Mayor. Source: Anton Ozomek,  “Edifeicios” blog.

In Malaga, from 1992 to 2015 a sequence of tourism-oriented strategic plans de� ned four long term
strategic policies and their respec� ve urban planning projects:  Malaga Coastline City, Malaga Cultural
City, Malaga Knowledge City and Malaga Revitalized City (Royo, 2015). As a consequence, the city centre
has undergone a long process  of  urban regenera� on  that is  s� ll  in  progress,  with con� nuous public-
private investments in infrastructure and a� rac� ons in order to maintain the compe� � ve posi� on of
Malaga in the tourism market. However, these urban policies have failed to meet social and cultural goals
and  were  only  at  service  of  economic  development  objec� ves.  In  fact,  the  permanent  urban
refurbishment  of  the city  is  responsible  for  the deteriora� on  and disappearance  of  its  built  cultural
heritage, under protec� on by a lax applica� on of local heritage regula� ons. As the ac� vist Antón Ozemek
explained recently, around 44,5% of historical  buildings of the city centre might have been destroyed
(Figure 2), more than a third of them in the last twelve years, in an accelerated ra� o under the mandate
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of  the current Mayor (in charge since 2000).  In the last  decade the city  council  also  supported and
proposed, punctual interven� ons designed to act as nodes of gentri� ca� on.  Firstly it started with the
SoHo urban area, supposed to follow the path of its New York homonym. However, gentri� ca� on has
recently  begun  to  expand  radially  with  several  highly  contested  projects  awai� ng  approval:  the
residen� al ex-REPSOL Area, reclaimed by local ac� vists to be an urban forest; a Qatari founded luxury
hotel in the Malaga bay, and several ter� ary projects located in the port urban façade or in the terrains
dedicated to the celebra� on  of  the City Fair,  among many others.  All  of  them permanently  test  the
neoliberal  nature of  these urban renewals  and show us how the goals  of  tourism policies  have not
changed in more than twenty years.

5. Results
The role of ci� es  as socio-spa� al  scenarios, in which the contradic� ons of capitalist  development are
con� nually produced and fought out, has shown in Seville and Malaga how important the public space is.
In the middle of the last decade, the � rst cri� cal voices began to emerge from neighborhood movements
warning of the nega� ve e� ects associated with the neoliberal policies fostered by the municipali� es of
Seville and Malaga threatening the conserva� on and pu� ng into value their public spaces and heritage.

The situa� on  is  quite paradigma� c  in  Malaga city  centre.  Its  socio-spa� al  deteriora� on  has  led  to a
downward popula� on trend during the last � ve years. Between 2014 and 2018 the number of inhabitants
decreased 11% because of the pressure of tourist gentri� ca� on, among other factors, a� ec� ng also other
nearby neighbourhoods (OMAU, 2018).  In this way, the city centre was commercialised following the
model of the shopping centre (Minguet, 2015), easily adapted to tourism, becoming an empty shell, an
equidistant representa� ve scenario of an idealized -but waning- past and the modern cliché of almost all
touris� c  ci� es.  Therefore,  the  impact  produced  by  the  imbalance  of  the  economic  investments  is
displacing the resident popula� on and promo� ng its unequal spa� al distribu� on (Figure 3).

Despite their di� erent poli� cal discourses (being conservators in Malaga since 2000, or the progressive
PSOE in Seville,  governing between 1999 and 2011 and from 2015 onwards),  both city councils  have
pursued the same goals. They use the a� rac� on of any kind of event (i.e. World Travel & Tourism Global
Summit held in Seville in 2019; Film Arts Academy ceremony in Malaga in 2020 and 2021) as a way of
feeding the a� rac� on and glamour needed to keep the permanent number of tourists growing. The high
costs needed to sponsor these events are camou� aged by the economic return that supposedly bene� ts
the whole community. Despite this propaganda, a result of the Luxembourg Income Study Research Hub
shows that 2016 income, compared to before the crisis of 2007, has increased only for the top 1% of the
popula� on, having fallen for the bo� om 40% and being median income quite the same (Figure 4). The
increasing touris� c revenues, which are boosted by public investments, are not redistributed equitably.
The weakest labour sector does not bene� t par� cularly from public investments, but su� ers from their
consequences.
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Figure 3. Le� : “Surviving at the city centre” announcing the 3rd Photography Compe� � on of the Residents
Associa� on of the Historic Centre of Malaga. Right: “La Rendición” by Alejandro Villén. Based on Velazquez’s
“The surrender of Breda”. Source: Residents Associa� on of the Historic Centre of Malaga.

Figure  4.  Real  income change across  percen� les  of  the  income distribu� on  in  Spain  (2007-16).  Source:
Luxembourg Income Study Research Hub.

Nowadays, the e� ects of the pandemic are strongly a� ec� ng Spanish GDP, with a year-on-year loss of
18,5% for the second quarter of 2020, second only to the UK. Recent sta� s� cs on tourism in Spain shows
a 97,7% drop in foreign visitors in June (compared with the same month of 2019, when 8.833.893 tourists
came to Spain)  and a 78,7% in July  (from 9.887.047 tourists)  (INE,  2020).  Also,  the second wave of
infec� ons that is hi� ng the country and the following recommenda� ons of many governments not to
visit  Spain,  or  requiring  quaran� ne  for  people  coming  from this  country,  suggest  that  the  expected
economic recovery of Spain has abruptly been stopped on account of the decrease of tourist � ows. As a
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result of this  situa� on 23,67% of touris� c  apartments in Seville  and 20% in Malaga haven’t  received
tourists, or have been removed from rental portals like Airbnb and Vrbo. According to the real estate
portal Idealista, long term rental o� ers in July increased 86,7% in Seville and 109,3% in Malaga, compared
to July 2019 (Pereira, 2020). This data can be read as a shi�  from short term to seasonal and long-term
rents that in Spanish law are forced to last a minimum of � ve years, relaxing and balancing the housing
rental market. As a consequence, it becomes evident the unsustainability of a monothema� c touris� c
model which entails serious socio-economical risks for a country. 

Figure 5. The mainstrategies de� ned in the Sevilla ImpactoTurismoPlan. Source: Seville City Council.

Unfortunately, reac� ons to this situa� on immediately followed with short-sighted measures emphasizing
the  fastest  economic  recovery  of  the  same  model  described  above.  The  Seville  city  council  soon
implemented the Plan 8 Sevilla Impacto Turismo. This plan is based on three pillars in order to support
the reac� va� on of local (touris� c) economy: a� rac� ng na� onal tourism, keeping planned conferences
and  congresses,  and  keeping  the  120  pre-COVID  connec� ons  exis� ng  before  the  cessa� on  of
interna� onal � ights (Figure 5). With an a priori life expectancy un� l the end of 2020, it has a budget of 2
millions euros, and once again shows how the only model envisioned for the city by its poli� cians is based
on the tourism industry, a fragile and vola� le model which does not guarantee a sustainable economy.
Malaga  City  Council  has  developed  a  similar  tourism incen� ve  policy  in  the historic  city  centre.  The
ini� a� ves relate to free access to museums, public transport and municipal car parks in exchange for a
minimum  consump� on  s� pulated  by  each  business  in  the  city  centre.  In  addi� on,  there  are  other
ini� a� ves of a � scal nature, training and � exibility to improve the percentages of economic exploita� on
of the tourist sector. The mayor has recently rejected the need of rethinking this urban model, denying
the "pathological dependence" on tourism reported by the Urban Environmental Observatory of his own
municipality (Cadena SER, 2020).

6. Discussion
Quaran� ne  has  been implemented  to  separate  physically  one from the other,  interrup� ng  common
rela� ons  and  � ows  that  also  increased  the  most  relevant  aspect  of  Secchi’s  “new urban  ques� on”,
related with social inequali� es (Bianche� ,  Boano and Di Campli, 2020; Secchi, 2013). Focusing on the
case of tourism, we could argue that COVID-19 and its imposed quaran� ne also allowed the resident
popula� on to recognize itself enjoying the city because of the paralysis of the tourism sector. The � rst
days  a� er  the  lockdown  were  an  unrepeatable  chance  to  freely  walk  around,  meet  at  open,  non-
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saturated public spaces, and enjoy silence in the same historic centre that used to be collapsed by a
noisy, ina� en� ve, misguided crowd of tourists. 

The city councils of Seville and Malaga did not take into account the value of this excep� onality. In fact,
as previously exposed, since the end of the lockdown they are tending to feed the pre-pandemic status
quo with public  policies.  Consequently,  many bars  and restaurants’  terraces  soon started to operate
again, immediately restoring the priva� za� on of public spaces, noise, etc. In addi� on, in order to keep
reasonable  incomes  with  fewer  tourists,  they  were  allowed  to  further  expand  themselves  over  the
already squeezed public space to the point of risking the resident’s health (Miranda, 2020). As Secchi
(2013) explains, every crisis that happened in the past signi� cantly transformed the city, in its spa� al
structure, in its way to work, even in the rela� ons between social sectors. Therefore, should we expect
that this health crisis would also transform the city of Seville and Malaga? It cannot be argued that a� er a
lock-down  as  the  experimented  one,  everything  can  return  to  the  previous  state,  especially  in
environments where resilience has not been considered a value. Meanwhile other experiences show that
more focused measures on liveability and neighbour-centred recovery of urban life are possible.

Barcelona city council is trying to control and regulate, since the approval in 2017 of the PEUAT (Special
Urban Plan for Tourist Accommoda� on, in its Spanish acronym), the condi� ons of accommoda� on and to
reduce its  impact in the ci� zens’  life.  It  comes to reinforce and coordinate with the previous  (2016)
Housing Plan which included a wide range of measures to facilitate access to adequate housing to the
ci� zens, not only with an enviable number of municipal and public-private housing promo� ons, but also
with some other measures, as a control -and possible penalty- of void houses, an increasing stock of
municipal  price-controlled  tenements,  etc.  The  Housing  Plan  produced  interes� ng  reports  including
exhaus� ve  data  and  � gures  regarding  the  ma� er  and  the  achievements  obtained  each  year,  and
periodical reports of the � gures of both the legal ren� ng apartments and illegal ceased ones, which could
be denounced on a web page. 

The mayor of Lisbon, another city that experienced a skyrocke� ng number of tourists in the last years and
consequently  an increase of cost  and scarcity  of long-term rentals  in the free market, promoted the
reduc� on of short-term rentals a� er COVID-19 through a Secure Income programme. The municipality
o� ered to rent between 1,000 and 2,000 apartments for � ve years directly from the landlords, who also
receive taxa� on perks. These apartments are turned back on the rent market as “safe-rent” homes for
key  workers,  middle-class  sectors  and  students,  with  a  price  limited  to  30%  of  their  incomes.  The
declara� on  of  the  mayor  put  this  ac� on  in  the  frame to  support  families  who found  their  incomes
truncated with the limita� ons to tourists, but also as a � rst step to regulate short-term rentals, and to
bring back neighbours to the city centre.

While the previous experiences presented are trying to impact on the number of short-term rentals as a
way to limit tourism and a � rst step to recover a living � ssue in the core of touris� c ci� es, the approach
of Fairbnb.coop is di� erent, focusing on the promo� on of sustainable tourism. Fairbnb.coop, an ethical
holiday rental website, at � rst  sight could seem not di� erent from other tradi� onal rental pla� orms.
What di� eren� ates this non-pro� t driven coopera� ve is the declara� on that half of its incomes will be
donated to local social projects early iden� � ed by the landlords. Other di� erences reside in the limit of
one rental o� er for hosts, in the e� ort to keep away proper� es owned by businesses; a transparent share
of data with local  authori� es  and the e� ort to collaborate in the de� ni� on of fair regula� ons where
missing. While at the moment the pla� orm o� ers only a limited number of apartments in few European
ci� es, it has to be checked how it will behave in the future. The idea aims at tweaking the major concerns
arose with Airbnb and other rental pla� orms, also if it has to be remembered that the la� er were born
with similar collabora� ve ideals, making it possible for everybody to earn extra incomes o� ering free
rooms for rental in one's own house. 
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This type of exis� ng policies shows that ameliora� ng the house market and making it more accessible
and away from the specula� ve market is not a ques� on of possibili� es but one of wills. But perhaps, to
solve the housing problem requires a huge amount of will  (as in the cases presented), and it  can be
argued that smaller ci� es could not a� ord it. In the same vein, it could be argued that regula� ons for the
size and use of terraces or control on the acous� c condi� ons of the establishments already exist, but they
are mostly ignored. The priority of the mayors of Seville and Malaga seems to be the market and not the
ci� zens. But the pandemic lockdown has shown that a new way of planning ci� es is needed, where co-
par� cipa� on and new forms of use and management of public spaces are required. Of equal relevance is
the way to act, as the lack of will from the public ins� tu� ons has been demonstrated: new imagina� ve
and shared models should be reevaluated, if we don’t want to con� nue to be slaves of neoliberalism.
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Abstract 

Indonesia is experiencing rapid economic growth in recent years, with significant infrastructure 

development as one of the priorities of the government. Due to its large size and population, the 

social and economic conditions may differ from one region to another. The local community is the 

most affected group from the spatial planning as part of the infrastructure development. 

Emphasizing the close involvement of the affected local communities, participatory planning holds 

critical value in the process of spatial planning. However, some challenges persisted in the varied 

level of participation as a consequence of different socio-economic background, education level, 

and language, among others. The current pandemic has undoubtedly exacerbated these 
challenges due to the limited direct interaction required to take place while there is also limited 

mobilization and use of digital technology in remote areas. These issues caused the public 

participation in spatial planning to be less optimal and hinder the inclusivity of the local community 

within the planning process. This report assesses the participatory planning conducted in one of 

Indonesia’s Mid-term National Development Plan, which is Balongan Industrial Area, to gauge the 

extent of the scheme to be regarded as successful.  

 

Keywords 

Participatory Planning, Master Plan, Inclusive, Forum Group Discussion, Assessment 

1. Project Overview  
West Java has an ambitious vision to be the Center of Excellence Province through Innovation and 
Collaboration based on its social, demographic, economic, potential investment and realization, priority 
investment, and industrial estate portfolio. To achieve this goal, the governor came up with a regional plan 
to  expand its economic growth to the north-eastern part of the province by developing new industrial 
areas in Cirebon, Sumedang, Subang, Majalengka, and Indramayu with Patimban Seaport and Kertajati 
Airport as anchors for its future logistics and connectivity center based. The governor foresaw the challenge 
that West Java is currently facing by incorporating potential industrial resources and linking it to investment 
opportunities and regional agglomeration motored by industrial development under the plan called 
‘Rebana Metropolitan’. The concept encourages an inclusive environment to generate economic growth, 
job creation, and investment growth. The plan was derived from the Presidential Decree No. 18 Year 2020 
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regarding the Mid-term National Development Plan at the national scale and was expected to support 
economic welfare distribution and the growth of urbanised areas in that part of the region. 

Rebana Metropolitan Area focuses on five regions/cities with 13 main development areas in the north-
eastern part of West Java with different industry fields on each including  Balongan Industrial Area 
Development. Balongan as the secondary growth center of Rebana Metropolitan Area is situated in the 
coastal north-eastern part of the Indramayu region with most of its area situated particularly in Indramayu 
district. Within the area sits an oil refinery unit which is mainly managed by the Pertamina, a state-owned 
oil and gas company that has strategic value in maintaining the stability of fuel supply to the capital city of 
Indonesia, Jakarta, and other surrounding cities in West Java. Currently, the Refinery Unit VI Balongan has 
planned to expand the Petrochemical Complex through the Refinery Development Master Plan (RDMP). 
With such development, there would be a possibility for derivative industry within the surrounding area 
that results in more job opportunities and economic growth. The main goal of the assigned project was to 
develop a master plan for Balongan Industrial Area as a guideline for infrastructure development and the 
development of future detailed spatial plans of the area. 

 

Figure 1. Rebana Metropolitan Area. Source: Center of Urban Design Studies. 
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Figure 2. Balongan Refinery Unit Development Plan. Source: Center of Urban Design Studies. 

Situated in the coastline of Indramayu region, the area also has other economic potentials such as fisheries, 
and tourism further north of the area. There has been a ship building and reparation industry existing as 
one of economic activities run by the local community, and also a local fishermen community which carry 
out traditional fishing catch activities and proven to be able to run their business sustainably by far. These 
ongoing activities were seen as a potential to further develop the area and create a more sustainable 
framework. The idea was then embedded within the master plan by including Minapolitan as one of the 
development concepts of the area, emphasizing aquaculture-based activities such as fisheries 
embankment, fish market, and fish port to support the existing local industry. 

Although the environment has every reason to be called as a highly potential and strategic area for the 
industry, there are still underlying weaknesses and threats for the development such as the lack of skills 
and education in the local communities. Initially, the area has never been the focus of development in the 
past, which results in underdeveloped infrastructure and below average quality of human resources. Based 
on data from the statistics bureau, unemployment can still be identified within Indramayu district with 
elementary school as the highest education level and some population of the area can even be found not 
going to school at all. The lack of skills and education in the local communities becomes the challenge which 
needs to be addressed to fit in the master plan framework. 

Seeing that this condition might potentially cause gentrification, this master plan tries to incorporate the 
existing economy linking it to the future economy, promoting symbiosis as a concept for integration. In the 
preparation of the master plan, one of the conditions that are required in order to produce outputs that 
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are compatible with the needs of the area are involving public aspirations as one of the considerations in 
making decisions. In this case, the aspirations of the local community are represented by the local 
government as project implementers and decision makers.  

 

2. Participatory Planning Process 
2.1. Participatory Planning in Indonesia 

The spatial planning development mechanism in Indonesia is regulated in Law No. 25 of 2004 which 
pinpoints community involvement as part of the requirement. The regulation also specifies the procedure 
for the implementation of community aspirations in the planning process, namely in stages starting from 
village, sub-district, to district meetings between the local communities and the authorized officials. The 
results of the discussion will be conveyed to the development executor, that is the regional government or 
the provincial government. Thus, the results of the master plan as input for a more detailed spatial plan 
are expected to address the needs and aspirations of the local communities and provide sound 
development opportunities for the area. 

In working on the master plan, the consultant works directly with the provincial government  of West Java 
as taskmaster as well as the governing authority of the area at the regional scale. As a vital stakeholder, 
the provincial government as development implementer and decision maker will be responsible for 
allocating provincial budget and executing infrastructure development within their authority. In the 
process, the provincial government is responsible for providing data needed for consultants to analyze, 
formulate strategies and master plan concepts; as well as providing feedback and supporting each 
milestone that has been set in the work plan of the project. The overall framework is prepared by a team 
leader who is a planner, supported by urban designers and architects as project experts, by ensuring that 
at each milestone the government always involves the government and uses feedback as a reference to 
improve and proceed to the next design stage, until the final output is issued according to the 
predetermined schedule. 

 

2.2. Participatory Planning Process in the Project 

The participatory process in this project was done through Forum Group Discussions (FGDs) with the sub-
national government as local community representatives. The project started from February 2021, and was 
planned to be finalized in May 2021, with minimum 3 forum group discussions to be held in between the 
working timeline, marking each milestone of the planning process. Throughout the process, two virtual 
FGDs had been carried out in early April and May during the pandemic. The last FGD was supposed to be 
carried out in hybrid by the end of the predetermined work schedule around June but was limited due to 
the central government policy responding to the increasing number of people contracted Covid-19. Before 
the pandemic occurred, FGDs were usually done (offline) face to face. Responding to the ongoing 
pandemic, participatory planning methods are forced to shift to online FGDs which results in some gaps 
such as duration, communication problems and lengthy data transfers due to limited resources. Along the 
way, both the client and consultant agreed that there needs to be a final meeting involving a hybrid method 
which caters face to face discussion between client and consultants while still being able to provide room 
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for online discussions with other stakeholders but eventually was limited due to the central government's 
policy of limiting mobilization in responding to the rapid increase of Covid 19 patients.  
 
The first step of the whole planning process is carrying out desk study and thorough analysis based on the 
existing condition of the site project. The desk study and analysis were completed based on the documents 
and presentation provided by the stakeholders and secondary data. The analysis resulted on the SWOT 
aspects, which lead to problem finding and defining the project vision and goals to be used in conceptual 
planning as the next steps of the planning process. These results were arranged into a preliminary report 
presented in the first online FGD in April with the stakeholders to gain feedback and agreement whether 
the results had already fulfilled the requirements needed, in order to continue to the next steps.   
 
The participants were from the sub-national government, consisting of the officials from the divisions 
related to the project from provincial level to city level officials. During the discussion, which was held 
virtually, there was some feedback given by the stakeholders regarding the data and analysis presented. 
The feedback and questions provided consultants the opportunity to complete the report further, because 
it turned out there was several data available but was not provided due to technical limitations. The 
constraint about the incomplete data was also caused by this pandemic situation, where we could not 
directly meet and retrieve the data needed without technical difficulties. Overall, the discussion went well 
without much negotiation. Hence, the analysis results were accepted with several notes to be completed 
in the revised report, and the planning process could be continued according to the schedule. 
 
After the preliminary report was revised as required and sent to the stakeholders as an acknowledgement, 
the planning process continued to conceptual planning. The concept was developed based on the 
strategies from the analysis results in the report. Throughout the analysis process, it was found out that 
the surrounding areas of the Refinery Unit VI Balongan have a high potential to be developed as supporting 
areas, given by the geographical condition and existing economic activities run by the local community. 
Therefore, an expansion of the project site was proposed, not only including the Refinery Unit VI Balongan 
as petrochemical industry, but also the surrounding areas that have the potential. The proposal was 
accepted by the stakeholders in the first discussion, considering that the expansion could fulfill both the 
provincial government’s requirements to develop the petrochemical area and the district governments’ 
need to develop their area to support the main area and get the same benefits in terms of increasing 
economic and welfare growth. This finding prompted the concept of Industrial Symbiosis City, which allows 
the areas to support each other while fulfilling their own goals sustainably. The concept highlighted 
‘Industrial Symbiosis’ as the main concept of the master plan which incorporated development approaches 
such as industrial petrocity,minapolitan, and coastal tourism. 
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Figure 3. Site Project Area after expansion. Source: Center of Urban Design Studies. 

After the conceptual planning was defined and arranged, the report was submitted and presented in the 
second forum group discussion, remarking that a new milestone has passed. Similar to the previous one, 
this session was also held virtually, due to the high cases of Covid-19. The discussion process was also 
similar, with the stakeholders participating actively and providing feedback for the items reported. The 
hassle remained with the technical difficulties in providing the complete data, which caused the conceptual 
planning report to be completed with the updated data available. The planning process could be continued 
after the reports were revised and the government gave a good sign about it. 

The third phase of the planning process is developing the master plan based on the conceptual planning 
report that was agreed from the previous process. The framework and design for the master plan has 
already been done according to the schedule and ready to be presented in the forum group discussion. 
Due to the need to socialize the result to more stakeholders than usual, including the local communities, 
there was a plan for a hybrid forum group discussion, in which the sessions were done both directly and 
virtually depending on the participants. The need came up from the amount of information in the report 
that should be addressed properly, both to the government as the decision makers and the local 
communities as the people who will be directly affected. Moreover, the direct discussion also includes 
direct surveys which might help to revise the master plan, in order to produce an accountable plan as the 
final output.  

Unfortunately, there was a change of the policy regarding to Covid-19 by the national government, which 
prohibited people to travel and held direct meetings with more than 10 people. This caused the hybrid 
discussion to be postponed, along with the rest of the schedule. The report has been submitted to the 
government regardless, yet direct presentation and feedback is still required to continue the process to 
finalize the final document of the master plan. In the meantime, the master plan is revised based on 
feedback given by the government through correspondence. 
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Figure 4. Industrial Symbiosis City Strategy. Source: Center of Urban Design Studies. 

 

Figure 5. Concept of Activity Integration. Source: Center of Urban Design Studies. 

3. Conclusion  
3.1. Participatory Process Result 

The working process of the project has already reached a three-quarter phase until it will be finalized, with 
2 forum group discussions with stakeholders held according to plan and one on pending. As an evaluation 
for each session, a simple assessment was made to find out whether the participatory process in this 
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project could be considered as a success. The indicator used to evaluate each session, based on the method 
from Hoefsloot and van den Berg (1998) and Wicaksono and Sugiarto (Wijaya, 2001) consisted of 4 aspects: 
goals achievement, stakeholders participation, the dynamic of the discussion, and the punctuality of the 
execution.  

Goals achievement shows how much the discussion and the focus of planning is based on the problems 
and needs faced by the community and takes into account the aspirations of the community that fulfills an 
attitude of mutual trust and openness. The process of the discussion is assessed by both stakeholders 
participation and the dynamic of the discussion itself to prove that all the parties related with the project 
were involved and if there are any negotiations and compromise needs to be done. There should be 
participation through equal opportunities in the contribution of ideas without being hampered by the 
ability to speak, time and place, and the planning process must be dynamic by reflecting the interests and 
needs of all parties and the planning process is ongoing and proactive. Lastly, the punctuality of the 
execution could represent a planning process that is specific, measurable, and considers the limited time. 

The assessment result could be seen in the tables below. 

Table 1. Forum Group Discussion Assessment. Source: Center of Urban Design Studies. 

Work Stages FGD 1 FGD 2 FGD 3 

Goals 
Validating Desk Study and 
Analysis 

Conceptual 
Presentation 

Masterplan Result 
Presentation 

Date 8 March 2021 16 April 2021 Supposed to be held on May 
2021 

Goals Achievement Achieved, the stakeholders 
gave feedbacks and notes 
for the preliminary report 
to be completed further; 
substantial and completing 
data 

Achieved, the 
stakeholders agreed 
with the concept 
presented with 
several notes to be 
aware of 

Not realized yet due to the 
policy change towards the 
pandemic situation in 
Indonesia 

Stakeholders 
Participation 

All the stakeholders invited 
participated, and most of 
them gave feedbacks as 
needed 

All the stakeholders 
invited participated, 
and most of them 
gave feedbacks as 
needed 

Not realized yet due to the 
policy change towards the 
pandemic situation in 
Indonesia 

FGD Dynamics The stakeholders asked, 
we clarified and asked for 
the data required to 
complete the report 

The stakeholders 
asked, we clarified 
and asked for the 
data required to 
complete the report 

Not realized yet due to the 
policy change towards the 
pandemic situation in 
Indonesia 

Punctuality based on 
the schedule 

Succeed Succeed Not realized yet due to the 
policy change towards the 
pandemic situation in 
Indonesia 

 

From this assessment, we can conclude that the participatory process through the previous forum group 
discussions could be considered as a success, despite the constraints which are mostly caused by technical 
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difficulties. One of the main constraints was regarding the availability of the data needed for the planning 
process, as the only way to access the updated, complete data is only through the officials. Most of the 
time, this process takes some time to be done, from the time needed to find the right data to the technical 
issues when transferring the data and the limited resources of the provincial government. This is very 
unfortunate, considering that the only source to the planning process is the secondary data as it is 
impossible to directly get the data directly from the site due to the pandemic condition. 

3.2. Impact and Recommendation 

The participatory process in this project took a big part in bringing inclusivity into the contemporary 
planning process, as the aspiration of the public also was taken into account for each decision made in the 
framework, regardless of its constraints and obstacles. The mechanism regulated by the law where the 
sub-national government takes part in the planning process not only as the executor and decision maker, 
but also as the representative of local communities, gives much advantage in this pandemic situation. It 
makes gathering sources and feedback according to the aspiration from the public possible when direct 
contact is limited. Nevertheless, there are still several requirements that should be done directly in person, 
such as socializing the plan to the local communities who will be affected by the development, or to make 
sure some things that are not defined in any data provided.  

In the upcoming projects during the pandemic, this approach could be one of the alternatives to accomplish 
participatory planning as a part of the planning process, especially when the broad public would be involved 
or affected. The implementation and successful rate might be different on each project, depending on the 
context and stakeholders. It should also be noted that there are some possibilities concerning the 
discussion process between the local communities and the officials in charge, where that might be done 
properly or not. As a planner, the most important thing is to consider every aspect into the planning process 
and resulting in an output that could solve the underlying problems. 
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Urban Old Community Renewal and Governance
Path from the Perspective of Micro-renewal

A Case Study of Chongqing Jijiang Peninsula
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Abstract

With the arrival of the post-epidemic era, China's urban development has changed from rapid
incremental expansion to a high-quality development stage, and the old community renewal has
changed from simple material space research to a comprehensive study of material and social
coupling. Due to the late exploration of reconstruction, the lagging renewal theory and
mechanism, and the slow process, Chongqing is faced with the severe task of old community
renewal and governance. Based on the concept of micro-renewal, this paper identifies the main
problems of community renewal through the satisfaction survey of the community, and
establishes the asset base and problem library of community renewal based on the results of field
survey. Aiming at the problems of ecology, culture and livelihood of the old community in Jijiang
Peninsula, this paper puts forward the renewal and governance path of the combination of
structural renewal and unit governance, and dynamically tracks and promotes the
implementation of community renewal through the recent and long-term construction projects,
in order to gradually improve the living environment level of residents in Jijiang Peninsula
communities, so as to explore a new path of renewal and promotion of old communities in
Chongqing.

Keywords

micro-renewal, old community, community renewal, community governance ,China

1. Introduction
The core document, adopted by Habitat Ⅲ, emphasizes the important role of urban culture and heritage
in building an inclusive city. When the overall world urbanization rate reached 54 percent, the overall
global economic development slowed down.China's urbanization rate has reached 60.6% in 2019, and
urbanization development has entered the new normal.In the past, the value concept of production as
the development guidance is gradually declining, and the concept of "people-oriented and life-oriented"
has gradually become a consensus. Communities are human groups and their fields of activities with
certain kinds of interactive relations and common cultural maintenance. The current background of the
community renewal has changed from the simple material space transformation to the comprehensive
renewal and governance of the "material space + social space". The concept of micro-renewal continuing
from the organic renewal can provide ideas for the renewal and governance of urban old communities.

Mountain urban community is an urban social settlement unit located in mountainous and hilly
landscape, and it is a kind of urban community with typical characteristics. The community spatial layout
of Chongqing has obvious mountain characteristics in various historical development periods, with
industrial development, population agglomeration, complex transportation and dense space.
Coordination with landscape and limited survival is a basic problem frequently encountered in Chongqing
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micro-renewal, which is the basic problem frequently encountered in Chongqing micro-renewal. In
September 2020, Chongqing Housing and Urban-Rural Development Commission issued the Chongqing
Urban Renewal Work Plan, we will emphasize the further transformation, upgrading and transformation
of urban stocks in old residential areas, old industrial areas and traditional business areas, and adhere to
organic renewal on the basis of sustainable development. In recent years, the research of mountain
urban communities is increasingly rich, but it mostly focuses on the material spatial environment of
mountain urban communities, cultural value, ecological value and religious belief with the potential of
other characteristics, the urbanization development led by incremental expansion in the past, made
Chongqing ignore the attention to the livability and comfort of the micro daily living space in the long-
term rapid expansion. Meanwhile, with the continuation of Chongqing's urbanization process, the scope
of built-up areas will be further deepened, crossing mountains and rivers, integrating old and new areas,
and the urban functional structure will change accordingly. It is urgent for urban and rural planners to
adopt a new perspective to identify the characteristics of old urban communities and propose targeted
coping strategies.

2. Diagnosis of problems in Jijiang Peninsula Communities
Jijiang Peninsula, an important gateway along the river in southwest Chongqing, is located in the core
development area of the one-hour economic circle, which carries important residential, characteristic
trade and tourism service functions. The peninsula has prominent form, profound cultural deposits,
complete urban texture, small degree of destruction and high spatial value.

Figure 1. Satisfaction survey of old communities in Jijiang Peninsula. Source: Author Self-Made.

①The landscape space is blocked, and the green space environment is missing

The urban area accelerates the expansion of the river to the north, its building height blocks the Aiping
Mountain, and the old city of several rivers has become the barrier of the landscape corridor. At the same
time, the urban space of the new city in the eastern part of the Jijiang Peninsula occupied the Aiping
Mountain, and the ecological corridors on both sides of the several rivers were blocked, reducing the
ecological service function of the old city.

② Old buildings and low living environment

Most of the buildings in Jijiang Peninsula are shabby,more than 70% of them were built before 2000. The
safety risks of existing building are large, the overall space is dilapidated, the building is dense and mixed,
poor ventilation, extremely crowded, monotonous, closed, will make people have anxious, irritable, angry,
disappointment and other nervous psychological state.

③ Daily life service facilities are uneven and insufficient space for public activities

Highly chaotic and disordered communities in public spaces often lack the resources to actively promote
exercise and health activities. The waterfront commercial atmosphere of Jijiang Old Town is good, but the
distribution of service facilities is unbalanced, uneven spatial distribution, lack of community cultural
activity venues, and serious lack of open space.
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④ The traffic network is blocked, and the walking environment experience is poor

First of all, there are many interrupted roads, there are many high-frequency traffic jams, a large number
of branch roads get a poor environment, serious noise and air pollution. Secondly, parking facilities are
tight and often occupy sidewalks, resulting in incoherent walking roads. Finally, the pedestrian street
greening environment is poor, less business on both sides of the road, the vitality of space is low.

⑤ The population structure and distribution are unbalanced, with insufficient regional viability

The average living area in the waterfront area of the old communities is only 24.35 m2, which is lower
than the national average level in China. And the population distribution is too concentrated, while there
is still a large space in Binjiang New City, with the mismatch between population and housing distribution,
which brings great difficulties to community governance.

Figure 2. Disordered landscape pattern. Source:
Author Self-Made. Figure 3. Idle cultural sites. Source: Author Self-Made.

Figure 4. Uneven facilities.
Source:Author Self-Made.

Figure 5. Blocked traffic system.
Source: Author Self-Made.

Figure 6. Missing public facilities.
Source: Author Self-Made.

Note: Red represents high urgency, yellow represents average urgency, and green represents low urgency

Figure 7. Old Community Problem Library of Jijiang Peninsula. Source: Author Self-Made.
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3. Structural renewal and unit governance policies
In a comprehensive survey of old city waterfront assets, systematically on the basis of its spatial structure,
according to the current old city waterfront regional structure imbalance, space and management
contradiction and idle core problems, put forward the micro renewal strategy framework system, namely
through structural renewal to solve the three major spatial structure problems of health support
ecological, cultural and life. It is emphasized that the renewal unit and the unit guidance should be
redivided by the means of unit governance, so as to deal with the contradiction and association between
"people-space-service" and to bridge the planning and governance.

Figure 8. Urban old community renewal and governance path framework. Source: Author Self-Made.

3.1. Structural renewal

(1) Ecological network repair

①Attache great importance to ecological restoration and strengthen the landscape connection

The fresh air and comfortable amphibious wind in the waterfront are conducive to maintaining the
metabolism of material and energy inside and outside the body during exercise, we need to make full use
of the blue and green resources in the waterfront area. At the macro level, we will protect sensitive
resources such as mountains and forests on the Peninsula, and combine engineering technology with
biological measures to improve hardening and revetment and restore natural waterfront ecological space.
At the micro level, relying on landscape corridors and idle space, nine green spaces are added to create
an urban waterfront landscape green belt integrating ecology, recreation and multi-functional landscape.

② Activate idle space to creates public space

First of all, promote the compound land use, make full use of street corners and building adjacent space,
and increase open functions such as commercial, entertainment and leisure.Then add multi-angle viewing
level, increase the experience space of water affinity and water, optimize the revetment landscape
design and repair part of the hardened revetment. Finally, increase small scale space for conversation
and assembly, add strip runways with dotted fitness facilities to meet the needs of diverse activities.
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Figure 9. Landscape pattern restoration. Source:
Author Self-Made.

Figure 10. Added Green space space. Source: Author
Self-Made.

(2) Cultural network connectivity

① Build a compound street network around the cultural core

We will build an ecological network, with mountains as the core, and connecting existing parks and street
green Spaces with green belts. We will improve the living network, improve the quality of public space
services, and form a complete supporting living network. We will improve the cultural network, sort out
cultural nodes connecting city wall sites, temples, pavilions and industrial heritage, and connect the
community cultural network.

② Explore the historical value and continues the urban context

In terms of space structure, through the sorting and excavation of the cultural points of Jiangjin, a "one
horizontal and three vertical" cultural network system with literati road as the core line, ancient and
modern road, Shuai township road and military road as the secondary lines is formed. In terms of space,
choose the current road that can connect the cultural relics of the old city, improve the landscape sketch,
shop recruitment, signs, pavement and other unified renovation, and enhance the accessibility and
walking comfort of each historical resource point.

③ Multi-activity implantation to rich in modern culture

By building an international marathon, we will stimulate the enthusiasm of national fitness, introduce
music festivals, street concerts, community concerts and other activities to enhance the vitality of the
new city. At the same time, formulating a "community interaction day" for each community and holding
regular parent-child activities can effectively stimulate the enthusiasm of residents.

Figure 11. Cultural network construction. Source:
Author Self-Made.

Figure 12. Riverside activity implantation. Source:
Author Self-Made.
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(3) Life network enhancement

①Unblock the transportation network and improve the walking environment

A large-scale parking and transfer system will be built on the edge of Jijiang City, and the outer towns,
suburbs and outer suburbs will enter the city through transfer buses. Connecting the walking network
with sidewalks, lanes, ladders, etc., making full use of the building's one-story overhead floor and the
development of the inner road of the district. Supplement the ground paving, seats, green plants and
other facilities mainly with squares and pedestrian streets, and to enrich its surrounding business forms.

② Improve facility configuration and service quality

By combing the existing riverside landscape trail, form a continuous urban landscape jogging path
through the riverside road; construction of overhead riverside observation deck to meet the needs of the
public to view water, while using as a small sports space node; increase the walking passage to the
waterfront space, highlight the important function of the main riverside traffic belt.

③ Create a livable community to serves home care

First of all, to improve the community facilities suitable for activities for the elderly, such as in the elderly
residential design, decoration or renovation, to provide more ramps, wider channels for the wheelchair
through, and strong handrails installed beside the bathtub. Secondly, build an internal service system to
provide diversified and personalized services suitable for different health stages and various care needs
according to the different needs of the elderly in the community. For example, to provide day care,
dietary provision, activity center and other daily needs of the elderly services. Finally, community cultural
and sports organizations were established, introduce social welfare organizations, and carry out rich and
colorful community activities.

Figure 13. Walking improvement.
Source: Author Self-Made.

Figure 14. Increased facilities.
Source: Author Self-Made.

Figure 15. Community adjustment.
Source: Author Self-Made.

3.2. Unit governance

(1) Renewal unit control

① Connect with the scale of life circle and reset the renewal unit

"Life circle" refers to the spatial scope or behavior space formed by residents' home-centered activities,
including shopping, leisure, commuting, medical treatment and social exchanges. Six renewal units,
determined by the 15-minute life circle, with the theme of livable life, industrial transformation, cultural
life, light rail portal and the eastern new town, to connect the scale of life circle with the scale of the
renewal unit. First, we use the community size evaluation principle and method to calculate the
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community size; then compare the unit size of the community to be adjusted and the related community;
finally, use the conversion formula and division principle to obtain the area and new boundary to be
adjusted.

② Divide the renewal level and clarify the principal responsibilities

The renewal subject of the waterfront area of the old city of Jijiang is divided into three levels, and finally
the implementation management responsibility system led by the government and supervision and
guidance by streets and communities will be formed.At the same time, social forces are mobilized to
encourage social units to participate in the renewal and reconstruction of old residential areas in various
forms. The first level focuses on updating the major urban projects such as overall transportation
structure and cultural facilities, with the relevant departments of the Jiangjin district government; the
second level focuses on cultural line repair, quality improvement of public space, and the Jiangjin district
offices; the third level focuses on community renewal, community governance and other content, by 15
community neighborhood committees and social organizations jointly supervise and guide, with the
government-led implementation.

Figure 16. Life circle range simulation. Source:
Author Self-Made.

Figure 17. Community boundary optimization.
Source: Author Self-Made.

(2) Unit guidance

① Identify population characteristics with differentiated renewals

Thirteen of the 15 communities on the Jijiang Peninsula showed significant characteristics of differential
population composition, including three categories: population aging, population mobility, and rural
population migration. Among them, 7 communities with high aging rate include Binjiang community and
Dashizi community and so on, Langshan community and Xiaoximen communities with more rural
population, and 4 communities with Dashizi community and Daximen community with high population
mobility. In view of their own characteristics, give full play to the advantages of current assets, and adopt
the governance strategy of improving community environmental facilities, building internal service
system, and enriching community cultural activities.

② Adopt a diversified community governance approach

First of all, strengthen the construction of community legal system, reasonably adjust the functions of
sub-district offices, clearly define the development of residents' committees, and accelerate the
development of civil social organizations. Secondly, build the volunteer service mode, encourage
residents to voluntarily join the neighborhood committee to simplify their functions, set up a special
service window to strengthen enterprise contact, and enhance residents' awareness of community.
Finally, hold regular working meetings of the leading group members, establish an information
submission system, so as to improve the efficiency of the renewal projects.
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③ Establish an renewal project library to dynamically control implementation process

Finally, the strategy is combined to form a library of four types of 33 community renewal projects on a
micro scale, which are controlled by four update models, namely, partial demolition, environmental
remediation, functional implantation, protection and repair, so that the purpose of clearly updating the
project and dynamically managing the governance process can be achieved.

Figure 18. Four types of renewal mode project libraries. Source: Author Self-Made.

4. Conclusion and Discussion
Clarifying the actual demands of community residents is the primary problem facing the renewal of urban
old communities. This paper combs the ecological, cultural and life problems of urban old communities,
conducts field research and analysis, understands the practical needs of community residents,
summarizes the existing asset bank and problem library of urban old communities, clarifies the core
problems of their renewal and governance, and finds the asset bank that can be borrowed.

Based on the above, the overall renewal idea can be clarified, the corresponding renewal and governance
objectives can be targeted, and on this basis, the comprehensive strategy of structural renewal and unit
governance can be adopted. Structural renewal highlights the problems of ecological network, cultural
network and life network of the community, focusing on the micro renewal of material space, forming a
complete renewal project library and detailed renewal guidance to ensure that micro renewal objectives
are clear and implemented. Unit governance emphasizes planning connection, divides different renewal
levels for community renewal units and unit guidance, clarifies responsibility subjects, and builds a multi-
participation renewal governance platform to ensure the implementation of structural renewal strategy.

The author believes that micro-renewal is not only concerned about the small on the spatial scale, should
also be reflected in the service population, the degree of transformation, problem-solving, service to fine
into the micro, the implementation of the project to be gradual, the problem to be wire-stripped, need to
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have a small focus on embroidery efforts, in order to gradually solve the overall problem of community
renewal and governance.
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Abstract 

Global human displacement is at a record high with the refugee crisis progressively becoming more urban. The 
partition of India in 1947 led millions of Sindhi Hindus to migrate to India. As the resources depleted, several 
inmates from camps in Rajasthan were transferred to Bhopal in 1950 wherein, they were resettled in Bairagarh 
(a military barrack) in the outskirts of the city. Bairagarh is a unique case as it witnessed refugee influx both 
before and after partition. Its rapid growth led to its inclusion in CDP in 1959-60.  
The paper explores the case to understand the role played by government and local communities resulting in 
long term socio-economic integration of Sindhi refugees in Bairagarh. Study is done through discussions held 
with local communities, documentation of land values and growth in built-up area over the years. As a case 
Delhi is studied through literature to draw similarities. 
 
The paper displays how in absence of any legislation, the strategic resettlement measures like provision of land 
for commercial establishments, development of social infrastructure  by the state government has led to 
absorption of refugees into the community, they no longer consider themselves as outsiders but rightful citizens 
of the nation.  

Keywords 

Refugee, Resettlement, Migration, Bairagarh, Sindhi community  
 

1. Introduction 
The origin of the word Refugee can be traced from the old French word “refuge” (hiding place) then 
being used during the French revolution to refer to people fleeing France. It was only in the 18th century 
that the word began to refer to people escaping not only religious persecution but also war and violence. 
It was not until the 1951 Refugee Convention or Geneva Convention that the international law officially 
defined the term “refugee”, during the first refugee crisis. The Convention defines refugee as a person 
forced to move across national borders due to fear of persecution for reasons like violence, race, religion, 
nationality etc., and outlines their rights to seek asylum and the responsibilities of other nations that 
provide asylum. At its core, lies the principle of non-refoulement that still applies today. As of 2020, there 
are 146 member countries party to the convention which does not include India. 

The convention provides the basis of work to the United Nations High Commissioner for Refugees or 
UNHCR which is a global organisation established during the aftermath of Second World War to protect 
refugees and safeguards their rights, provide assistance to asylum seekers and support in their voluntary 
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repatriation and consequent resettlement in the third country. Resettlement as defined by UNHCR is the 
identification (in a state of persecution) and transfer of refugees from a state where they seek protection 
(country of asylum) to a state which agrees to resettle them (host country).  

As per UNHCR, the global population of refugees over the past two decades has grown substantially from 
33.9 million in 1997 to 68.5 million in 2018 mainly due to persecution, conflict, violence or violations of 
human rights. As of 2018, the organisation works in 128 countries, including India. One third of the 
refugee population across the world is hosted or resettled by countries like Pakistan, Uganda, Lebanon, 
and Iran as shown in Figure 1 below.  

 

Figure 1: Countries with highest Refugee Population, (UNHCR, 2019), (UNDP, 2019) 

The increase in the number of refugees worldwide highlights the need for long term resettlement 
measures. As per UNHCR, 60 percent of total refugees across the world live in cities. Urban areas in 
developing nations already grappling with minimum resources are burdened with large economic, social, 
and demographic crises. Various National and international cases highlight how displacement in addition 
to getting more urban in nature is increasingly becoming prolonged. This emphasises the need to adopt 
measures that intend to make refugees an integral part of the local community. 

1.1 Background 

India is neither a signatory to the 1951 UN Refugee Convention nor its 1967 protocol yet it hosts a large 
population. It is a signatory to a majority of the international instruments that have a direct bearing on 
refugee rights and protection. These include The International Covenant on Civil and Political Rights and 
The International Covenant on Economic, Social and Cultural Rights, 1966, The Convention on Rights of 
the Child, 1989, The Convention to Eliminate all forms of Discrimination Against Women, 1980, The 
Convention against Torture, and Other Cruel, Inhuman or Degrading Treatment or Punishment, 1984 
(JIPS, 2013). 

The Indian government respects decisions made by UNHCR and has allowed its operations in the country 
since 1981 in close cooperation with the Government of India, NGOs and civil society to support and 
improve lives of refugees and asylum-seekers. In absence of any specific refugee legislation in India, the 
Government has been adopting an ad hoc approach to resettle refugees in the country. 
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As of 2016, 2,89,394 refugees live in India as per the Ministry of State for Home Affairs. Ranging from 
Buddhist Chakmas, Tripuris and Maug Tribals of Bangladesh, to Muslim Rohinygas from Myanmar, Sikhs 
and Hindus from Pakistan to Bhutanese from Nepal, and Bengalis, Tibetans and Tamilians from other 
countries, India is home to varied groups of refugees. Since independence in 1947 India has received 
large streams of refugees from four neighbouring countries, Pakistan, Bangladesh, Tibet and Sri Lanka. 

In 1947, the nation witnessed one of the biggest migrations of 14.5 million persons in Indian history 
during India’s partition into India and Pakistan. Distance to the border and proximity to large cities played 
a significant role in determining the destination of migrants (Prashant Bharadwaj, 2008).  

By 1951 there were about 4.7 million Punjab refugees, three quarters of whom were concentrated in 
North-western India with as many as 60 percent in Punjab alone followed by Uttar Pradesh, Rajasthan, 
Madhya Pradesh, Maharashtra etc. (Amrita Paul, 2015). The bulk of the Sindhis, poor peasants, and 
traders were moved to Maharashtra and Madhya Pradesh (Hashmi, 2017). 

In the year 1959 more than 100,000 followers fled Tibet led by the Dalai Lama. Tibetan political refugees 
in India were around 3000 concentrated majorly in northern and north-eastern Indian states of 
Uttaranchal (erstwhile Uttar Pradesh) and West Bengal (census 19561).  Today India has 1,50,000 Tibetan 
refugees spread across Himachal Pradesh, Ladakh, Arunachal Pradesh, Karnataka, Uttar Pradesh, Madhya 
Pradesh, South Sikkim, West Bengal, Maharashtra and Orissa. (Amrita Paul, 2015). Another refugee swell 
was experienced in 1971 about ten million individuals moved to India including Bengali Muslims and the 
tribal groups.. They migrated to various parts of northeast India, Delhi, Mumbai, Odisha, Madhya 
Pradesh, Bihar and Chhattisgarh. 

Sri Lankan Tamils form another sizable group who crossed the Palk Strait to India between 1983 and 
1987. According to UNHCR, currently India is home to more than 2,00,000 Afghan refugees after the 
Soviet invasion of Afghanistan in 1979. Yet another refugee influx was observed in 2016 when 1.1 million 
displaced Rohingyas escaped Myanmar and took shelter in India. 
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Map 1: Distribution of Refugees in India, Author generated based on (Amrita Paul, 2015), (Madhumita, 
2015) 

All migrations differed in their time, conditions, size, and the consequent strategies adopted for 
resettlement. However, the disturbing experiences that refugees underwent, in terms of leaving their 
country, facing violence and oppression in one’s own land and settling in an unknown place were all 
same. Such events pose questions on their sovereignty, human rights, and relationship between states 
and nations and the international order. Becoming a refugee is an eventual loss of not just home but 
identity. 

1.2 Aim, Objectives and Methodology 

The research aims to identify the various measures taken by different countries to resettle refugees on 
foreign lands and its effect on patterns of long term integration and socio-economic development of the 
inmates. It attempts to ascertain the challenges faced by the displaced and host communities globally 
and analyse the spatial transformation arising from refugee inflow. The study further delves into 
developing an in-depth understanding of Refugee resettlement practices in the country in absence of any 
policy framework. It discusses the challenges faced by the refugee population and the host region with 
specific focus on India post partition. 

The case of Delhi is developed and analysed based on secondary sources while the refugee township of 
Bairagarh entailing its socio- economic growth and demographical and spatial change is understood 
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based on primary data collected through interviews and discussions with local residents and 
shopkeepers. 

The study of prominent global cases helps to identify practices that led to long-term socio-economic 
integration of Sindhis within the local culture and community. The paper concludes by highlighting 
different responses taken by local authorities from across the globe for absorption and long-term 
resettlement of refugees. It highlights how despite the apparent similarity of being displaced, different 
groups of refugees confronted diametrically opposite situations, and thus employed varying strategies to 
earn back their self-dependence and craft for themselves a new identity.  

2. Understating International and National Migration Scenarios 

The growing global population, along with rising human conflicts and environmental change, is leading to 
an increased number of displaced across the globe. (UNHCR, 2019) suggests that in addition to 
persecution, violence, and conflict, that are the main reasons for sweeping displacement across the 
globe, natural disasters also contribute. Man-made calamities like socio-economic deprivation can also 
force people to flee across borders. For instance, violence, insecurity, persecution, and shortages of food, 
and other basics, made millions of Venezuelans leave their country (Moutafis, 2019). 

Other factors responsible include civil war (Syria, Afghanistan), demographic reorganisation (Palestine 
and Israel), religious persecution (Muslims in Myanmar and Hindus in Pakistan), political persecution 
(Tibet), domestic conflicts (Sri Lanka), hunger, and deprivation (Somalia, Yemen), environmental 
displacement, human trafficking, and newly emerging climate change (Rueckert, 2017). Social tension 
around cultural and religious differences, instances of oppression, harassment and intimidation and rising 
instability in local, state, and national politics also add to the refugee crises (Bhavnani, 2016). 

Recent literature originating from humanitarian organizations acknowledge that refugee crises should 
not be considered temporary situations which require only emergency responses, but protracted 
situations calling for durable long term solutions. Prolonged refugee situations characterize a significant 
challenge to both the refugee population and security of the host country. To prevent additional 
challenges, it becomes necessary that basic rights and essential economic, social, and psychological needs 
of refugees be fulfilled. The nature of a refugee situation depends on conditions of the country of origin, 
the responses of, and conditions in the host countries and the level of community engagement (Gil 
Loescher, 2006). 

2.1 Measures taken for Refugee Resettlement 
Emergency handbook by UNHCR suggests that planning for refugees should consider long-term provision 
of services, highlight the need for a ‘bottom up' approach, preserve traditional social arrangements and 
emphasise on need for consulting all stakeholders including refugee and host community (UNHCR, Camp 
strategy guidance (planned settlements), 2019). Globally, several countries have taken initiatives and 
implemented policy measures for rehabilitating refugees and improving their living conditions. 

Germany for instance has its own federal quota system for distributing refugees based on total 
population. To engage community participation and building of non-traditional housing, restrictive 
federal laws have been reformed to cater to needs more effectively. Necessary steps have been taken by 
city-level leaders, both public and civic to integrate the displaced and identify both short-term and long-
term affordable housing options (Bruce Katz L. N., 2016). 
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The refugee influx in Jordan impacted service delivery and created need for humanitarian assistance, 
making national government introduce Jordan Compact to provide 200,000 work permits to refugees. 
Municipalities provided assistance to Syrian refugees and access to basic amenities (Forum, 2018). 

Countries like Norway and Canada focuses on integration of refugees by providing them access to 
education and employment. Canada also greets its refugees on arrival and helps them understand the 
host through training to increase the integrity between the locals and refugees (Congress, 2016).  

Research suggests that the concerned authorities should prioritize areas based on needs of refugees and 
adopt a long-term developmental approach by empowering the local community based organizations, 
through training and financial support and also by poverty alleviation schemes and income generation 
projects as in case of Canada and Norway (Jawabrah. Muain, 2016). Access to basic services should be 
ensured to maintain a safe environment for both locals as well as immigrants. The provisions should be as 
per local context to avoid any obstructions due to language and cultural barriers. 

2.2 Impacts of Displacement on Host 
According to the International Organization for Migration’s 2015 Migration Report, two-thirds of all 
refugees world over live in urban areas. They settle disproportionately in large cities to have access to 
better jobs where they face social and spatial challenges related to accommodation and integration. 
Selecting a site for setting up of camps is thus a critical factor to be considered to promote community 
cohesion and efficient access to services. Identification of close cultural affinities between refugees and 
their host communities becomes important and should be done at an early stage to reduce tensions 
(Veronika Fajth, 2019).  

History shows that refugee camps located on city outskirts slowly grow and are subsumed in city limits, 
often beginning to thrive as separate economic hubs. For instance, Ulhas Nagar in Maharashtra is one of 
the largest Sindhi communities in India and is one of the largest denim jeans manufacturers with a 
number of small manufacturers exporting quality denim jeans worldwide. 

A contrasting example shows that arrival of a large number of Syrian refugees in Lebanon caused tensions 
between refugee and host communities and between local communities and administrative authorities. 
Studies reveal that growing social tensions generated secondary conflicts (International, 2015). An 
International Alert report, 2015 illustrated the concerns of Lebanese nationals about becoming victims of 
crime, poverty, service shortages. Such issues also affect use of public spaces and mobility within the host 
regions (Alert, 2015). 

Other concerns include difficulty in accessing affordable housing and physical infrastructure as in the case 
of Gaza where an increasing population exerted pressure on already stressed resources (Jawabrah. 
Muain, 2016). The growing population implied an increasing pressure on the economy to absorb an 
expanding labour force and caused social issues like privacy, poverty, and conflicts arising due to space 
constraints. 

Refugee inflow exerts impacts on economic goals, production systems and on behaviours and attitudes of 
the host country, affecting sustainability and quality of life of the host community (Jawabrah. Muain, 
2016). The (UNHCR, 2019) shows that the sectors that become most critical in the host country as a result 
of refugee inflow include education and shelter provision. 

2.3 Impacts of Displacement on Refugees 
Refugee rehabilitation cases from across the world show that refugee camps end up making its residents 
more vulnerable and do not always ensure security. The closed environment exposes refugees to several 
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threats like theft, gender based violence, early marriage, assault, child abuse, rapes, arson, enslavement 
and others.  

Lessons from Gaza reveal that overcrowding in camps lead to emotional trauma and insufficient supply of 
social infrastructure like reduced per capita open space, unhygienic conditions, cultural trauma, and 
reduced privacy. It causes marginalization of the weak and raises greater concerns for the safety of 
women and children. (Jawabrah. Muain, 2016).  

The case of Syrian conflict highlights that both authorities and refugees struggle to adjust to long term 
social, economic, and demographic shifts. As of December 2017, UNHCR recorded 6,55,624 registered 
Syrian refugees in Jordan (UNHCR, 2019) who continue to face obstacles to economic opportunities, 
quality education, and access to basic services. 

The 1971 migration from Bangladesh to India presented yet another grim image of displacement leading 
to widespread death and disease in absence of homes, little or no food, and insufficient medical supplies 
(Francis, 2016).  All these issues bear a greater long-term impact as it leads to risks of serious mental 
health trauma, depression and anxiety and end up affecting the integration and cohesion of displaced 
amongst themselves and with the local communities (Bruce Katz L. N., 2016). 

(Manual for UNRWA Employment Service Centres, 2013) suggests that refugees feel an increasing wish to 
interact and integrate within the locals and thus prefer visiting community centres to socialise and 
acquire new skills. 

2.4 Measures for Relief and Rehabilitation in India after Partition 
On August 15, 1947, the nation woke up to freedom and witnessed the nation's biggest migration. It was 
time when choices were made. During partition in 1947, Punjab was divided but Sindh Province was kept 
intact.  The Hindus in Sindh were forced to migrate to India due to subsequent incidents of violence in 
Sindh (Iyer S. , 2001). 

The wealthy elite and powerful Hindu Sindhis who were in minority in the state became homeless and 
penniless overnight as they moved to India. On reaching India, they were dispersed or accommodated in 
relief camps set up in and around major urban centres. Bombay received the largest number of refugees 
from Sindh and became home to 1,29,000 refugees. The map below shows the settlement distribution of 
Sindhi population as per the Census of India post partition (Census of India, 1941, 1951).  The census 
reports of 1951 show that the majority of the Sindhi refugees settled down in Kutch, Bombay, Rajasthan, 
Saurashtra, Ajmer, Madhya Pradesh, and Delhi.  
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Map 2: Post Partition settlements of Sindhi population as per Census 1951, Census of India, 1951 

As per 2001 Census, approximately 92 percent of the Sindhis were concentrated in the present day states 
of Maharashtra, Gujarat, Rajasthan, Chhattisgarh and Madhya Pradesh (Bhavnani, The Making of the 
Exile: Sindhi Hindus and the Partition of India, 2014). Erstwhile refugee camps such as Kalyan (now 
Ulhasnagar) and Kubernagar (in Ahmedabad), are today Sindhi-dominated neighbourhoods. 

The migration received support from the Sindh government which relaxed its rules, allowing employees 
to withdraw advances from their provident fund, and granted leaves. Special trains were plying from 
Sindh to Rajasthan. 10,00,000 Hindus had migrated to India. 

As the evacuation neared an end, Government of India began its provision of relief and rehabilitation to 
the displaced after partition (Committee, 1948). Relief measures were followed by permanent 
rehabilitation that involved both rural and urban rehabilitation programmes. The state in absence of any 
permanent policy and support on rehabilitation relied on legislative measures alone.  Camps were set up 
to provide relief to the displaced while simultaneously estimating the number of permanent 
rehabilitations. The refugees were classified into men who could be recruited in available jobs, women 
who could be employed or were required to be housed in special homes, and the old who were to be 
housed in the permanent liability camps. 

Policies were laid out for housing, employment, and education of the migrants. Directives were issued to 
all State Governments for housing of the displaced, whereby states were to identify suitable sites and 
facilitate construction of houses therein. The Office of the Director General of Rehabilitation and 
Employment was set up to provide employment. Migrants were enlisted and given the first priority in 

82



government office vacancies. Vocational training centres were also set up to train migrants in small 
handicrafts that could help them set up small business enterprises (JIPS, 2013).  

The camp locations were selected with an intention to provide permanent rehabilitation in future.  
Planners while choosing camp locations were asked to consider the proximity to the township to be 
developed. Along with the Government, the local population also contributed actively by bringing 
refugees from railway stations and housing them in mandirs, schools and gurudwaras, and providing 
them with food and small amounts of money to initiate work. 

The acts that strengthened the position of migrants in the country include Administration of Evacuee 
property Act, 1950, the Claims Act (1950) and the Displaced Persons Compensation and Rehabilitation 
Act (1954) (Shodhganga). To accommodate refugees the Government of India followed the order of 
Evacuation- Relief- Permanent Rehabilitation and Compensation. 

2.5 Case Study- Delhi 
Delhi being the National capital became a popular site for incoming Refugees received 4,95,391 refugees 
from western Punjab and Sindh. By 1951, 28.4 percent of the city’s population comprised refugees with 
47 per cent of Pakistan born migrants (Pandey, 2001). The period from 1941-51 saw the highest 
demographic growth in the history of the capital which expanded from 6,96,686 inhabitants in 1941 to 
14,37,134 in 1951, resulting in an annual growth rate of 7.5 per cent (Census of India, 1941, 1951).  

The city’s spatial expansion underwent a simultaneous change as residential densities increased from 40 
to 70 in a decade and  (Census of India, 1941, 1951), the spatial expansion of the urban zone in all 
directions as shown in Map 4. The 'official' urban area of Delhi almost doubled from 174 sqkm in 1941 to 
326.5 sqkm in 1961 (Dupont V. , 2004). 
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Map 3: Built-Up changes in Delhi, (Census, 1991), (NCRPB, 1988), (DDA, 
1990), (Ltd, 1996) 

  

  

  

Prior to 1947, Delhi's western limit was Karol Bagh; later the empty lands to west of it began to be 
allotted to refugees. This marked the beginning for refugee colonies like Rajinder Nagar, West Patel 
Nagar, Moti Nagar, and Rajouri Garden. It was during the middle of the 1950s that refugees moved to 
empty flats in Lodhi Colony and built homes around the villages in Nizamuddin and Jangpura. As per 1951 
census, the Indian government had allotted 2,000 acres of land to the Ministry of Relief and 
Rehabilitation to permanently resettle refugees. As shown in Map 3, Southern Delhi thus began to take 
shape by 1956 with the appearance of Lajpat Nagar and Defence Colony (Bhatia, 2010). 

2.5.1 Analysing the results of Rehabilitation Exercise 
A major portion of the arriving refugees resettled into evacuee properties (properties left by out-
migrating or displaced Muslims) or new government-built housing localities. Under the Administration of 
Evacuee property Act, the State demarcated property ‘evacuee property’, and allotted these to the 
incoming refugees. People with proper documentation of their previous holdings in Pakistan, could 
request a commensurate property. 

Refugees in Delhi in addition to Evacuee Properties, also resettled into 100,000 new housing units 
provided by the government (Datta, 1986). The government passed the ‘Resettlement of the Displaced 
Persons (Land Acquisition) Ordinance, 1948 wherein land for resettling the refugees was acquired in and 
around Delhi by the government and a suitable compensation was given to the original owners. The plots 
were distributed among the displaced persons and used for the purpose of construction of homes and 
shops, either by the migrants themselves or by the government (Rehabilitation, 1953). 
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Most parts of Delhi we see today grew largely out of the refugee camps that sprung up 69 years ago.  A 
large number of rehabilitation colonies came up on open fields, former farmland, and ridge forests. The 
entire city of Faridabad, Haryana was built to rehabilitate refugees. Later it developed into a full-fledged 
industrial township of Faridabad. Similarly, the camp at Rajpura was set up for the rehabilitation of 
refugees in the twin townships of Tripuri and Rajpura. 

As a result of this, many refugee colonies came up in erstwhile forest and scrub lands of South Delhi 
where the government began buying lands for permanent rehabilitation of refugees. Colonies began to 
sprung up at Pusa Road, Malviya Nagar, Nizamuddin, Kalkaji, Patel Nagar, Rajendra Nagar, Jangpura, 
Lajpat Nagar, Tilak Nagar, and Kirti Nagar as shown in Map 4. South Delhi was a chosen site due to the 
benefits of height and less river bodies in comparison to the other parts of the city. 

The colony layouts were approved by the Town-Planning Sub-Committee and the Delhi Development 
Sub- Committee, and sponsored by the Ministry of Rehabilitation in cooperation with the Punjab National 
Bank. The colonies were well planned and to great extent supervised by the government. The plots were 
to be freehold and provision of sites for school, dispensary, cinema, petrol pump, public buildings etc. 
was made.   

Some of the earliest colonies from 1951 include Vijay Nagar, Model Town, and Kingsway Camp (Bhatia, 
2010). The high street market spaces like Meher Chand Market, Khanna Market, and Khan Market we see 
today were built then wherein the shops were allocated to displaced people from Pakistan (Lidhoo, 
2016). The Ministry of Rehabilitation extended facilities to refugees for establishing small-scale industries 
in Malviya Nagar and Kalkaji. They were provided loans and concessions by the government and about 25 
industries were allotted to them. Okhla Industrial area was later on also built for other refugee 
enterprises (Datta, 1986). 

 

 

Graph 1: Comparative Residential Land Prices, Ministry of Finance 

Graph 1 above shows that the residential land prices in Central Delhi are today comparable to those of 
South Delhi. The localities like Lajpat Nagar, Nizammudin, Malviya Nagar and others are the major 
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residential concentration of traders and businessmen with some of them commanding the highest land 
prices in the city. The comparable prices are a reflection of the socio-economic stability of the community 
and their absorption and acceptance by locals and authorities. Many well-off refugees over the years 
have moved to many affluent areas of Greater Kailash, New Friends Colony, Vasant Vihar, and Defence 
colony. The community today is an indispensable part of local and national economy with places like 
Karol Bagh housing majorly the new upper and middle-class merchants and other entrepreneurs of 
Punjabi refugee origin (Dupont V. , 2002). The case thus highlights a positive picture of long-term effects 
of the government's efforts during initial years after partition.  

3. Case Study 2- Bairagarh, Bhopal 

As the status of the camps in states that saw early migration was crammed and rudimentary requiring 
heavy expenditure on resource procurement, inmates from a camp at Deoli, Rajasthan were transferred 
to Bhopal by 31st October 1949 (Iyer S. , 2001). wherein they were resettled primarily in the western 
town of Bairagarh in the city outskirts along with centrally situated Gandhi Nagar and Sindhi Colony. 
Bairagarh is a unique case as it witnessed refugee influx both before and after partition 

Once a princely state from 1818 to 1947, and an independent state till 1949, Bhopal was taken over by 
the Union Government of India on 1st June 1949 (District Census Handbook, Bhopal). The Sindhi refugees 
during the 1950s were resettled primarily in the western suburb of Bairagarh towards the outskirts of the 
city of Bhopal in addition to other two central locations of Gandhi Nagar and Sindhi Colony. As per 1961 
census, the residents of Bhopal born in Pakistan accounted at 17,946 that was as much as 10 percent of 
Bhopal’s population. 

3.1 History of Bairagarh 

A military township created for prisoners of Second World War was planned by the government to 
facilitate absorption of refugees and provide shelter in its abandoned barracks. The Sindhi community 
that occupies the majority of Bairagarh today includes migrants who originally settled in Hyderabad, 
Surat, Gandhi Nagar, and Jaipur. They migrated to India in 1947 but reached Bairagarh only in 1950. The 
area witnessed refugee migration both before and after partition with peak migration during the 1950s. 
The migration before partition as highlighted by (Bhavnani, 2016) was chiefly a means to escape 
instances of oppression, harassment, and intimidation. People migrated mainly owing to fear of 
communal discrimination and oppression, in addition to loss of social status in Muslim-dominated 
Pakistan. Residents on interview revealed that the forced conversions of Sindhi community to Islam were 
rampant in Pakistan during the time. The population of Bairagarh increased from 400 to nearly 14,000 
from 1941 to 1951. 

The refugee town of Bairagarh once covered by jungle prior to refugee influx has drastically grown since 
1951 as shown in Map 4. Initially converted into residential areas, the town was later turned into 
commercial land use along the Bhopal-Indore road. The Bhopal municipality was established in 1916 and 
the city limits were revised in 1958 in order to include more adjoining villages after it was declared as 
capital of the state. It was only in 1959-60 that a conscious planning effort was taken in the form of 
Development Plan. The military cantonment was moved to Bairagarh area. 
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Map 4: Built Up change in Bairagarh over the years, Bhopal Development Plan 2005 (DTCP, 1994) 

The built-up in Bairagarh over the years has shown considerable densification in residential areas. As per 
1961 census, 52 percent of the housing area was under sub-standard conditions. Large scale renovation 
measures were taken around 1961 in housing by authorities (DTCP, 1994). 

3.2 Narratives from the Sindhi Community 

The Sindhi Hindus were originally a wealthy community who had a luxurious lifestyle. They held the high-
status positions of traders, shopkeepers, money-lenders, land-owners, teachers, and administrators at 
their native place. Majority of the community had undergone formal education and were employed in 
respectable positions. Respondents revealed that the community led a luxury lifestyle with multiple 
domestic helpers and caretakers to cater to daily chores being a regular practice.  

However, during the early years after partition, they began to face financial stresses and were forced to 
live in extreme poverty. There was pain, confusion, and fear of being on foreign lands amidst new 
communities. While some of them could afford to rent or buy accommodation in India, or take shelter 
with family or friends in India, others became victims of grim migration processes and were forced to 
leave all their valuables in Sindh. The latter category of refugees were housed in camps set up on the city 
outskirts and were given free ration (Manjulalwani, 2015). 

A former community of traders and merchants worked enormously hard to rehabilitate themselves. 
Having led a decent life with financial autonomy in Sindh, the community began rearing cattle, hawking 
goods on footpaths to become self-dependent and regain the lost identity. They resented the very term 
‘refugee’ and interpreted it as pejorative terms implying weakness, helplessness, and dependency. The 
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community in order to fulfil their native demands on new lands, started producing products of Sindhi 
tastes at reasonable prices and selling them on platforms and railway stations (Bhavnani, 2016), 
(Manjulalwani, 2015). 

The government till 1950 helped Sindhi migrants by providing them with barracks to stay and later on 
land for constructing houses, shops for performing business, and small financial help in terms of loan. 
With aid from the government and using their business wisdom, the people started their own businesses 
to recover from poverty. All families kept together and helped each other in the closed community. 

Many shops and establishments began to emerge in the vicinity of Bairagarh. Many establishments 
dealing in items like food, textile, soap, dying, bidi, biscuit, candy, pickle, and sweets started to flourish. 
They eventually got employed in respectable jobs or began working as a cloth merchant, a grocer, 
government servant, or a banker. Respondents said allotment of land for constructing houses gave them 
the sense of security and right to ownership that inspired them to invest in small business and eventually 
take up other jobs as well. 

     

Figure 2: Interviews conducted with Local Traders in Bairagarh, Bhopal 

Many small scale enterprises came up which majorly included saw mills, hosiery factories, cloth printing 
and dyeing, thread dying, readymade clothes amongst others for sale in Bhopal and later on for exports 
to several parts of Madhya Pradesh. Once a Military barracks and then site for refugee camps, Bairagarh 
thus started developing as a market town. As per 1951 census, 6,567 Sindhi refugees out of a total of 
10,609 were engaged in commercial activity and 5,839 in service sector. 

    

Map 5: Spatial Distribution of Textile Wholesale dealers in Bhopal 
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The Map 5 shows the concentration of textile wholesale dealers in Bhopal, highest being in Bairagarh. 
Bairagarh, the once quiet township is now a bustling town that has turned into a sub-city of its own 
hosting the largest textile wholesale market for the region. With passing years, a large number of people 
got absorbed in the public sector with a higher percentage getting employed in banks. Children who were 
earlier sent to the only government school present in Bairagarh, later on found options to select from 
multiple schools and colleges in the city. 

3.3 Social Challenges faced by the Sindhi Community of Bairagarh 

The community during early years faced resentment from locals who perceived them as dirty for reasons 
like consumption of non-vegetarian food. The locals despised the women’s traditional dress. The 
community respondents recall that as children, other children would not play with them (Kothari, 2009). 

Sindhi Hindus adapted to local culture and learned local language to gain acceptance. They took active 
participation in local festivals and more Sindhi women took to wearing Indian saree or salwar-kameez. 
The community even voluntarily restrained their own ethnic culture and identity. Though the bitterness 
due to previous experiences was innate in their culture, both the communities in Bairagarh shared a fine 
rapport. 

It was during the 1992 riots, that the challenges scaled up and the Sindhi communities located in the Old 
city area became critically sensitive. The hostilities in reaction to Babri Masjid demolition in Ayodhya 
were felt across the Sindhi settlements of Bairagarh, Gandhi Nagar and Sindhi Colony, however with 
varying intensities. Discussions with respondents reveal that Sindhis used to be careful and always felt 
protective of the Muslim community. However, the 1992 riots fuelled it and the experiences varied 
significantly amidst the three locations. The riots agitated the Muslim community of Bhopal. Gandhi 
Nagar and Sindhi colony being in city core were surrounded by Muslim communities and thus became 
easy and soft targets for social eruptions like violence, conflicts, and physical abuse of Sindhi women. The 
riots ended up deteriorating the already strained relationships between Sindhis and Muslims. Bairagarh 
due to its remote location remained comparatively unaffected from the social unrest. 

3.4 Remembering Sindh 

The respondents narrate that the generation who witnessed and overlooked partition still reminisce 
about their home land. Unlike other migrant communities who consider themselves as diasporas, Sindhi 
Hindus no longer perceive Sindh as a place they would ultimately wish to return to. The provincial Sindhi 
identity over the years has translated into loose attachments with only personal nostalgia of one’s home 
remaining. Also, with creation of Pakistan came the transformation of erstwhile Sindh into a Muslim 
dominion. Thus moving away from Sindh was a safe homecoming experience for them, and thus they 
never think of themselves as outsiders (Bhavnani, 2016). Today, the community is happy to be in India. 
For them Pakistan was always equivalent to Islam. The small population of Sindhi community which could 
not migrate have been converted to Islam, however they continue to follow Sindhi customs and 
traditions. 

4. Conclusion   
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Sindhi Hindus in Delhi and Bairagarh in India, Syrian refugees in Lebanon and Jordan and refugees from 
Palestine in Gaza strip were initially provided with relief measures and accommodated in camps. 
However, the rehabilitation processes and thus the long-term integration varied across cases (annexure 
1). The refugees from Syria and Palestine faced resentment from local communities and with limited help 
from local authorities were left socially and economically immobile. The issues have had an impact on 
their long term integration and they continue to face hurdles in accessing basic services. Though the 
migrant settlements have today been absorbed into the urban area boundaries with cities growing 
around them, the people continue to face difficulty getting socially absorbed. 

The case examples from Delhi and Bairagarh also display that refugees during initial years after partition 
faced challenges but the simultaneous initiatives taken by authorities to provide them with permanent 
rehabilitation, and livelihood lend them a sense of security and ability to carve their own identity on 
foreign land. Coupled with the efforts of migrants and host communities, the measures taken ensured 
their long term absorption and acceptance culturally, spatially and socio-economically. The comparable 
residential land prices of refugee colonies with central Delhi and ahead of the other parts of Delhi is a 
testimony of the absorption of refugees within the city and the local community. 

The spatial and economic growth of Bairagarh from military barracks to a sub-city today along with being 
a major textile producing hub sings of the glory, and hard work of all associated being Sindhi Hindus 
(refugees), local communities and local authorities. The Hindu Sindhis eventually began to find their way 
around accepting and settling in unfamiliar lands. The amicable government interventions and gradual 
acceptance by locals, made refugees feel at home away from home and establish themselves as 
successful entrepreneurs. Today, the community owns huge business enterprises, are employed in well-
paying services, and growing to prosperity.  

Though most of the Sindhi Hindus are away from their roots, they are happy and feel content about the 
choices made decades back. For most, Sindh has become a land of the past, and they consider themselves 
as rightful citizens of an independent India and have always considered themselves as belonging to India. 
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Table 1: Comparing Case Specific Strategies adopted for Refugee Resettlement 
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Research Paper  

 

Future of urban villages, in New Delhi, India 
Research and development strategy for  

socio-spatial-sustainability 

Harikrishnan C.U,  India 

 

Abstract 

The research paper attempts to understand the relationship of the Urban village and the City, the 
needs and aspirations of its stakeholders, and how the forces that shapes these villages, can be 
negotiated, for its future development. It exposes the unique cultural characters and socio-
economic roles of these Urban Villages - a paradox in its name and the socio-spatial development 
domain - which had adapted and evolved with the city. Through spatial documentation, 
stakeholder interviews, focus group discussions and critical analysis of issues , this research 
curates a strategy for socio-spatial-sustainability, of the Urban village and its people. 
 
 It proposes a framework of development, that creates an inclusive, sustainable model of 
development, for the Urban Villages in Modern Metropolitian Cities; on a macro-city planning 
level, as well as, a micro-point intervention level. It argues that, to improve the quality of life for 
all stakeholders, maintaining social justice, the interventions should focus on the everyday 
patterns of live - work - play, of its stakeholders, and its relationship with the socio-economical, 
administrative, political and morphological aspects of the village. The proposed model is a shared 
responsibility model, paving a third way. between the top down and bottom up notions of 
development. 

 

Keywords 

Urban Village, Urban Revival, Migrant, Social Justice, Planning Strategy  

1. Introduction  
The Urban Villages of Delhi, India, which were once the heart of civilization itself, have become islands of 
unregulated development, adapting over time, with the sprawling planned city. They transformed 
through, developmental and market forces that shapes their context. as well as, the social power 
structures, within these villages. These settlements have indigenous socio-economic-cultural character 
and historical values, creating unique identities and relationships, with the rest of the city. The dichotomy 
of the relationship between the state and its stakeholders - of these different worlds, is a reflection of 
these unregulated villages and the regulated planned city. 

Almost 70% of the world’s population will live in urban areas by 2050, according to estimates by the 
United Nations. In India, as elsewhere, rapid urbanization is putting pressure on governments to build 
more apartment blocks and metro rail networks, which has led to entire neighborhoods being resettled 
and reconstructed. (TOI, 2019) 

  The lack of acknowledgment, regulation, and appropriation of this phenomenon has further enabled a 
fragmented city, and for the underprivileged, who constitutes the majority of migrants, a handicap. 
However unhealthy, unregulated, and incompatible they are, according to national and global standards 
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of healthy living, they thrive as migrant hotspots, commercial hubs, Industrial warehouses and even, city-
level destinations in some cases, through self appropriation with market demands, along with many 
other unplanned developments, mainly due to its affordability and accessibility to the city. These chaotic, 
yet self-organized settlements, tend to point towards the question: How can strategic interventions - 
both tangible and intangible- within the existing fabric, catalyze socio-spatial sustainability, and reinvent 
the norms of involvement in its curation, for and by, the community? 

Under the framework of this research, with the defined scope of looking at the Urban villages of South, 
West, and North Delhi, the aim is to create an inclusive, sustainable model of development, for Urban 
Villages, which could guide the transformation of them, to be better urban environments, with a focus 
on, the underprivileged migrant population. The focussed study was limited to. publicly available 
scholarly and non-scholarly articles and literature and records. of urban villages of Delhi, along with 
analyzed data, from preliminary site studies of 30 out of 135 Urban villages of Delhi and a detailed case 
study, on one of them. The built and unbuilt systems were studied within the domains of planning and 
urban design, under the criteria of their typology, morphology, functionality, legality, historicity, amd 
social-economic-cultural theories. 

The vision of "Catalytic Urban Revival", which is derived from the critical analysis of Top-down and 
Bottom-up issues, along with policy reforms on two levels (i) macro: The City level Urban village revival 
scheme and (ii) micro, demonstrated briefly, in the case of Saidulajaib Village of Delhi, proposing a 
reference strategy for similar planning and urban design cases. The strategies aim to connect critical 
development forces and systems, to comprehensively improve urban functions, flexibly solve existing 
issues, enhance strengths and create opportunities for socio-spatial inclusivity. Catalytic Urban revival will 
lead to the qualitative development and transformation of cities : from reconstruction and  expansion, to 
adaptive catalytic improvement, enhancing the quality of urban re-construction, addressing larger 
planning and regulatory issues, and promoting the integrated development of these neglected 
heterotopias. The story so far, of these ‘Urban villages’, runs parallel to many traditional settlements, in 
the evergrowing modern metropolises, of the Global South. 

This paper structure is as follows - Introducing the term 'Urban village',  and its case in Delhi, India, its 
relevance, uniqueness, and conditions in the modern context. Their existence and evolution through 
Modernity, questioning the notions of development and existing planning discourses. The background 
research describes its concise relationship with the existing social theories and bodies of knowledge, in 
the urban planning and design discourse, which is exposed through the study of its historicity and socio-
economic, cultural, legal and morphological relationships, internally, within the village and externally, 
with the city. The methodologies are briefly explained, followed by the case study research and analysis, 
on the socio-spatial manifestations, of how Urban villages, have adapted to the forces of Urbanization 
and Modernity. The research results and inferences authenticate the need and intent for the strategic 
revival of urban villages. Key concerns are recognized, critically analyzed, and possible tangible and 
intangible strategies are formulated, concluding with a proposed growth model, for a socio-spatially 
sustainable future, of the Urban Villages of Delhi. 

2, Background Research : Urban Villages of Delhi. 
2.1. Urban-Village: The Paradox between the Rural and the Urban 

The term Urban Village is, referred to under various definitions globally – the spectrum, starting from 
traditional communities with rural qualities, existing presently in an urban context,  to greenfield projects 
for low rise residential community development, in the heart of cities, with integrated infrastructure, and 
mixed-use functions - much like gated communities or townships. The nomenclature of it is derived from 
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its value system – of internal social, cultural and economic relationships, regardless its place in the 
spectrum. 

In the case of modern-day New Delhi, India, the term - ‘urban village’, was assigned during the first 
master plan of 1962, to meet the needs of census category requirements – of which the population 
accounted for it, to be called ‘urban’, while many of its socio-political characteristics remain ‘village’ like. 
In the 135 urbanized villages of Delhi systemic negligence and unregulated morphological development 
has created unique urban scenarios– each responding to its context, (legal and physical) and market 
forces; They organically respond to the demands, of its resident population with localized economies, and 
in some cases, becoming gentrified, and claiming new identities of regional and/or city level destinations. 

2.2. Evolution and Contradictions  

 Large parts of Delhi, which were once agricultural settlements, were demarcated with a red line which 
under the British regime, in 1908, for simplifying the maintanence of revenue records. They wer named 
as “Lal Dora”, translating to, “Red-Tape-Property” in the Hindi language. Later, further villaged were 
added to the list and acquisitions put in action, by the Delhi Development authority, post-1962.  

Figure 1. Urban village and the City : Urban Sprawl  & Relationship over time. (Source: Author) 

The residents switched from agricultural to rental economy while the city grew around them. The switch 
to the rental economy has enabled the landlords to be gain more income and assets, eventually leading 
to further construction and eventual gentrification, under the right circumstances. The negotiations 
between the landowners and the Development authorities. On acquisition and compensation, have also 
shaped the way in which each of these villages has evolved. The development trends around the villages 
also played, a key role in how the owners responded to change, even though a pattern of maximizing 
profitability is seen in most cases. Some, like Hauz Khas and Shahpur Jat, which abut upscale 
neighborhoods, have facilitated designer boutiques and trendy cafes and bars – a reflection of how land 
use in urban villages has been altered over the years, sometimes illegally. A similar metamorphosis is 
observed in the Champa Galli area, of Saidulajaib, where the landowners enable transformation, 
responding to the market forces, resulting in gentrified upscale enclaves. 

Over time, more lal dora lands were designated as urban growing in number from 20 in 1962, when 
Delhi’s first master plan was made, to 135 today. The city also has more than 300 rural villages. each one 
slowly getting included in the list, within the ever-growing national capital region (NCR). 

Lacking any property records,  comprehensive governance structure , and left off the city’s developement 
plans, Delhi’s urban villages are largely run by influential families, with little oversight by civic authorities, 
residents, and development experts. Settlements are exempted from building codes and excluded from 
its plans – leaving nearly a million people, most of whom have no titles to their homes, without a 
blueprint for the future- and a legal void in which unregulated development thrives on. 
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Figure 2. Original demarcation Lal Dora, (Farmland) Abaadi (settlement) and extended Lal Dora  (extended 
Farmland) ) Source : Crossing the Lal Dora Online 

The systemic neglect and loopholes enabled the landowners to maximize profitability, by building 
without any regulations and guidelines, creating unhealthy conditions of living, and internalized 
commercial networks – curating formal and informal relationships with the city. 

 

  
 
Figure 3. Urban Villages of Delhi (Source: TOI,2018)  Figure 4. Urban Villages of Delhi (Source : MPD 2021) 

 

Across India, cities have been slow to meet the needs of people living in informal settlements, with only a 
few introducing laws to upgrade housing and provide amenities – a task made more urgent by the spread 
of COVID-19 in denser settlements. 
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2.4. Migration, Occupancy Urbanism and Urban villages  

  

Figure 5 : Delhi's Share of Migrants (Source TOI 2019) 

 

Figure 6 : Delhi: A city of Oppurtunituies and Delhi :The Migrant Capital (Source : TOI, 2019) 

The Urban centers of India, have gone through rapid transformation,  in the last few decades, 
accelerating after each one. Growth through planned and unplanned practices and phenomena, has 
created  ‘Socially Unequal“ fragmented cities, unconscious of their occupants & flows. In India’s six 
largest metros 48% of its residents were migrants in 2011. In 2015, almost half of the people in the Global 
South lived in cities, compared to 1990, when it was only 35 percent – underlining the significance of 
migratory movements. It is expected that the population in cities will continue to grow and that 
migration will play an increasingly important role. (TOI, 2019) 

Delhi’s booming services, economy, and highest per capita income made it the migrant destination of 
India. The population of Delhi grew by nearly 1000 a day in 2016, out of which 300 were migrants who 
came to the city to settle. The share of migrants in the capital reached 33% in 2016, the highest in the 
past  15  years. Delhi has the second-highest population of inter-state migrants in India, according to 
2011 census data on migration, which shows that marriage and work or business drive the influx.  

(TOI, 2019) 

Urban villages provide affordable housing options for low-income families and migrant workers, 
commercial spaces for factory outlets and upscale markets, along with other unplanned settlements. 
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Figure 7 : Delhi: Migrant Occupancy (Source : TOI 2019) 

 

2.5. Theoretical Framework 

“The modes of life brought into being by modernity, have swept us away from all traditional types of 
social order, in quite unprecedented fashion”. (Giddens, 1999). 

This statement by Anthony Giddens re-instates the story of Urban villages, from their earliest systemic 
acknowledgement in 1908, as Lal Doras, by the Colonial British Raj, to the current heterotopic condition, 
it has evolved to be. The existing condition of these Urban villages,  hinders the right to the city, for its 
occupant. At the same time, being a heterotopia, holds the possibility, for radical change, that Foucault, 
Harvey, Soja, and Lefebrve have touched upon before. Such systemic voids are both evidence of neglect 
and an opportunity for gradual strategic catalytic urban design – a permanent revival support but, 
methodological  and flexibly managed.  

This research paper looks at Socio-spatial justice, Right to the city, Production of space, Socio-cultural 
manifestations of power, and its relationships with Space, Time, Capital & legality, in the context.  In his 
discourses on the law-power relationship, Foucault focuses on particular institutions and specific 
historical changes. His studies demonstrate that the interrelationships among legal discourses, various 
forms of knowledge, political economy, techniques of power, and institutions of social control form a 
logic of power that is best understood by analyzing its detailed applications and manifestation. (Foucault, 
1990). The relationship between social justice and the Urbane has always been a subject of universal  
concern and relevance, since it’s issues often manifest, socio-spatially, through political agencies. 

Heterotopias in Metro Cities, is not an unusual sight, and even within these heterotopic bubbles, lies the 
multiple facets of a village, creating mini-heterotopias and enclaves of their own. The different cultural 
enclaves, of Khirki, Hauz Khas, Shahpur Jhat, Champa Galli Enclave in Saidulajaib, are examples of the 
same, each one, becoming a petri dish for new possibilities. This phenomenon is similar to what Lefebvre 
states about how space is manifested, (Lefvebre, 1974) out of our lives and not out of the idea. This 
points to the fact, that Heterotopias, have the capacity to bring in something new or radical; is more 
welcoming to change, and catalyzing heterotopias, would be to the first step towards inviting change. 
Harvey speaks, about the same heterotopic revolutions as follows, “Lefebvre’s concept of heterotopia 
(radically different from that of Foucault) delineates liminal social spaces of possibility where “something 
different” is not only possible, but foundational for the definition of revolutionary trajectories. This 
“something different” does not necessarily arise out of a conscious plan, but more simply out of what 
people do, feel, sense, and come to articulate as they seek meaning in their daily lives. Such practices 
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create heterotopic spaces all over the place. We do not have to wait upon the grand revolution to 
constitute such spaces. Lefebvre’s theory of a revolutionary movement is the other way round: the 
spontaneous coming together in a moment of “irruption,” when disparate heterotopic groups suddenly 
see, if only for a fleeting moment, the possibilities of collective action to create something radically 
different. That coming together is symbolized by Lefebvre in the quest for centrality. The traditional 
centrality of the city has been destroyed. But there is an impulse towards and longing for its restoration 
which arises again and again to produce far-reaching political effects, as we have recently seen in the 
central squares of Cairo, Madrid, Athens, Barcelona, and even Madison, Wisconsin and now Zuccotti Park 
in New York City. How else and where else can we come together to articulate our collective cries and 
demands?” (Harvey, 2012) 

 

Figure 8. Theoretical Framework. (Source: Author) 

Harvey talks about how collective consciousness, strategically articulated in space, can catalyze and 
activate Third places, in ways unimagined before. This non-conformist approach always leaves the space 
for the unpredictable as well as for additive development. Such radical possibilities of public space and 
commons can possibly transform, the existing and/or “normalized” reality, and improve the quality of life 
– both for people and place. 

“The question of what kind of city we want cannot be divorced from the question of what kind of people 
we want to be, what kinds of social relations we seek, what relations to nature we cherish, what style of 
life we desire, or what aesthetic values we hold.”(Harvey, 2012) (VerseBooks, 2015) 

3. Methodology  
• Defining the Inquiry, into the case of Urban Villages, of New Delhi, and creating scope for 

Research and Design proposal, for a  “Socio-Spatially- Sustainable” Future of Urban Villages, in 
Delhi. 

• Research and data collection, on the evolution of the multi-faceted Urban Villages of New Delhi, 
both primary (Site) and secondary (Literature Review) – focusing on the larger relationship with 
the city and its development framework. 
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• Research and understanding of existing theories and expert opinions, on the domain, to form a 
theoretical framework, focusing on the Socio-Spatial contradictions and possibilities of 
transformation, in Modernity. 

• Selection of site, for a detailed case study, and demonstration based on the above-mentioned 
Inquiries, criteria, and understanding its contemporary issues. 

• Spatial and functional documentation/mapping of Urban Villages, semi-structured interviews as 
tools for a bottom-up study of stakeholders and their everyday routes, focused group discussions 
and critical analysis of the case and issues, 

• Creating an Urban Design Framework and Model of development, to guide the socio-spatially 
inclusive, future development, on a macro-  an adaptive program for all Urban villages, of Delhi, 
and a and micro-level – catalytic strategic interventions for Third places of association and pilot 
projects. 

4. Research Case Study 
4.1. Urban Villages and the city of Delhi. 

 

Figure 9. Villages under preliminary urban village study. (Source: Author) 

The villages that have been studied under the preliminary site visits are mapped above. All of them are 
examples of unregulated haphazard development. Their historical roots lost or transformed, culturally 
and ethnically mixed, with ownership and affordability being the only driver for space utilization.  
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Functionality and relationship with the city.  

They can be broadly classified into three types –  

1. Red: South Delhi - Almost Saturated in terms of built density with a diverse mix of stakeholders. 
due to their connectivity, integration with the city, and contextual developmental trends. Some 
of them have become commercial and city-level destinations, as a result of their location and 
gentrification. They are comparatively the most complex, in terms of socio-economic and spatial 
dynamics.  

2. Violet:  North Delhi - Mostly occupied by Industrial Laborers and construction workers as they 
are situated along the main Industrial Belt of the City. Denser in Fabric and saturated mostly with 
unauthorized development. Functionally used as warehouses, chawls and Industrial Units. 

3. Yellow :  West Delhi -  Comparatively, the least integrated villages with the developed city. Lying 
in the outskirts of the city. They are currently zoned as residential zones and are yet to be 
integrated with the larger city. Land pooling schemes have been introduced here by the 
Developmental authorities.  

There is, however, a slow and gradual, at times strenuous, shift from rural to urban occupation as the 
villages lying on the outskirts, grows through stages of transition, from a rural village into a fringe village 
and then into a ‘rural enclave’ engulfed by urban growth’ and continuous rural-urban interaction. 

 

Figure 10. Type 1 Village of Shahpur Jhat – (i) customer front and (II) labor front  

(Source: Crossing the Lal Dora. Online). 

     

Figure 11. (I, ii ,III) Type 2 villages of Badli. (Source: Author) 
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People of the Urban Villages 

(i) Insiders or Owners/ Permanent population, (people who were born and brought up within the village, 
or have bought the property in them). They usually tend to belong to a High Income Group and thrives on 
the Rental Economy. The families which held the land before, still retains large and/or multiple parcels of 
land, within the villages. They eventually shifted from an agricultural economy to a Rental economy and, 
lives a rellatively economically upscaled life than most of the other occupants of the village.  They tend to 
hold a monopoly over ownership over the village and its politics, and in some cases, even become the 
“Law of the village”, under the title of “Ekta” or unity, which has been held by their previous generations. 
In some extreme cases, this leads to an exertion of their power, over space, law, and people (especially 
towards the underprivileged and migrant population).  

(ii) Outsiders, or Migrants/Floating population (people who have migrated to Delhi for education and/or 
occupation).  They mainly comprise of students, daily laborers, youth seeking Job opportunities or 
training. The affluent class of people, within this spectrum, tend to be living in planned colonies,  or the 
more gentrified or upscaled residential enclaves on the fringes of the Urban village (high accessibility and 
better living conditions). The economically weaker migrants, which comprises the majority of them, live 
in the denser precincts of the village, due to affordability, even under unhealthy living conditions. 

 

4.5 The case of Saidulajaib 

The village of Saidulajaib has been selected for a detailed case study, as is a Type 1 : Red (refer 4.1)  
village, almost saturated in density, yet susceptible to market forces, and change, as observed through 
the transformation of  Champa Galli, in the last five years, with a large floating population and a wide 
range of stakeholders. A similar trajectory of change, was seen, when the metro came to be, right next to 
the village, in 2010. This, along with its socio-econimical role/value and regional  location with a scope for 
larger level networking and intervention, makes Saidulajaib, an ideal case for research and design 
strategization. Interventions of any kind, for catalytic transformation, would require them to be strategic 
- surgical inserts. The maps depicted from Fig 12 – Fig 20, describe the urban characteristics of the village, 
explaining its social, legal, and functional position, in its context. 

 

  

Figure 12. Authorised and Unauthorised built in Saidulajaib (Source: LAP SPA-UD 2018) 
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Figure 13. Zonal Development plan and location significance of Saidulajaib (Source: LAP SPA-UD 2018) 

It is also developing, in contradiction with the zonal and local devolpment plan that has been issued for 
the vilage, which doesnt comprehend the ground realities. Saidulajaib lies in Zone J of the masterplan, 
which also hosts multiple institutions and city level destinations. It is predominantly populated by 
students and young professionals, even though a large number of families, also occupy it. 

 

 
Figure 14. Character districts and enclaves. (Source: Author) 
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Figure 15. Acquisition of land, by DDA over time.  Figure 16 Evolution over time 

(Source : DDA land records)   (Source: Google Earth 2020) 
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Figure 17. Morphology of Saidulajaib. Source: SPA-MUD Thesis 2020, (Source : Author) 

 

 

Figure 18. Community mapping based on Income group. (Source: Author) 
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Figure 19. Activity mapping (left) and Functional mapping (right) (Source: Author.) 

Functionally, the edges and the internal spines, acts as commercial destinations, while the inner districts 
serves as residential enclaves, thriving on the same,  mainly due to its location and accessibility to the 
metro connecting the rest of Delhi, and its satellite town Gurgaon. The south-west enclave, namely 
Champa Galli, have become a recreational destination and hub for the youth, adding a new identity for 
Westend marg and Saidulajaib. 

 

Figure 20. Planning discrepancies on selected site. (Source: Author) 
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Figure 20 shows the discrepancies between the different stakeholders of the state, having even 
contradictory development regulations. 

5. Research Results (CORE) 
5.1. Systemic neglect and relationship over time. 

According to a 1957 notification, Lal Doras were exempted from the building bylaws and other 
regulations of the Delhi Municipal Act. On August 24, 1963, the Municipal Corporation of Delhi (MCD) 
passed another notification saying no building permit was required for construction in Lal Doras. While 
the previous two master plans (1962, 2001) left out the villages, the existing Master Plan Delhi 2021 has 
laid down norms that say these villages would be governed by special regulations but will remain exempt 
from sealing. It also noted that redevelopment of urban villages was a critical focus area, but failed to 
provide a separate legal framework. Even though studies have been made, and expert committee reports 
published, no action plan has been put in place, mainly due to the lack of – acknowledgment & holistic 
comprehensions, political deprioritization of stakeholders, and systemic non-conformity between 
multiple stakeholder agencies. 

A scheme to improve civic services in urban villages was launched by the Delhi Development Authority in 
1979 and then transferred to the Municipal Corporation. The Tejinder Khanna committee set up by the 
federal housing ministry to study integrating Lal Dora areas into the Delhi Master Plan to 2021, noted in 
its 2007 report that urban villages had not seen the “desired and expected improvements of 
urbanization” . It recommended ”modern, decent living accommodation” for residents, proper amenities, 
a liberal land-use policy, and updated property records. According to the report submitted in 2006, 
special building bylaws were supposed to be framed for these, which never came to be.  

  

Figure 21. Contrasting built density between planned and unplanned areas (i) Kotla Mubarakpur (II) Barola. 

(Source: Google Maps 2019) 

Indian metropolises, much like many other cities in the global south, are the hotspots for migration and 
urban growth. In Delhi, urban villages, provide affordable accommodation and accessibility, making it the 
preferred option for students, migrant workers, and commerce, placing themselves between, the lower 
quality slums occupied by least vulnerable migrants and upscale residences, mostly in planned colonies, 
in which the socio-economically privileged reside. 
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5.2. The Village and its People 

 

Figure 22. Interview results from stakeholders on concerns. (Source: Author) 

 

 

Figure 23. Maslow’s pyramid and the Migrant condition. (Source: Author) 
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5.3. Overarching Socio-spatial concerns 

• Lack of Civic Amenities & Public Open spaces, Gendered spaces, Unregulated built, leading to 
haphazard development, unhealthy conditions of living (Dense, Lack of light and ventilation), 
Lost Heritage, and a non-sustainable built-environmental interface,  Illegal Occupancy & land 
use, and Constant re-construction 

• Mixed Use Zoning has been allowed, and this has led to commerce coming inside the village. 
Conversion bills has been passed, but has not been followed by the owners, with the MCD 
shutting down shops in many villages, only for them to open again, illegally. 

• Unregulated and unplanned built leads to forced pedestrianization, ghettoization, increased 
traffic blocks, with negative implications in the infrastructural systems in the village such as 
waterlogging, sewage, and drainage overflow, which is seen in many Urban villages.  

• No sense of association or belonging within the village for the heterogeneous rental community, 
treated as Outsiders and Second Class Citizen, with little to no opportunity for social, recreation, 
and skill development. There is no representation for the outsider, in their living community to 
address their issues and needs. 

• Hard to find opportunities for work, learn, and quality accommodation, for the unskilled and 
underprivileged. They also face the threat of eviction, since a large percentage of them, reside in 
illegal tenement settlements 

• The existence & role of the village and migrants to the city, is never acknowledged, nor planned 
for, by the development authorities, even though they are an economic engine and contribute to 
a large percentage of the city’s population. 

 

5.4. Need and Intent: Policy and Design Proposals 

From the research and analysis, it is quite clear that the major concerns to be addressed, 

is the Systemic Neglect towards: 

  1. Urban Village Development Regulation. 

  2. Temporary Migrants and their needs. 

Thus, the need for a comprehensive approach, which facilitates self- optimization, of the urban village, 
through Public-Private-Partnership schemes and Pilot projects, as well as upliftment schemes for the 
migrant, supported by the State.  

The larger vision of Catalytic Urban Village Revival, aims at focused interventions at strategic points, To 
facilitate gradual but impactful transformation, for a socio-spatially-sustainable future for the Urban 
village - diluting the boundaries between insiders and outsiders, and empowering its underprivileged 
occupants. They are exercised through 

(i) an Urban Village Development Interface (UVDI) model and policy reforms. 

(ii) Utilizing the existing policies for Migrant appropriation and developing a model of development, 
for self buildable incremental housing for the marginalized. 
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Mainly three types of policies and reforms are proposed 

1. Economic:  

• For Property owners- 50% investment and land value increment for all new construction, 
following UVDI proposed masterplan guidelines and development scheme. UVDI, will act 
as a mediator between landowners, other residing stakeholders and Development 
Authorities, for strategic land acquisitions and development for holistic quality 
improvement. All Government allotted Funds from City Development  authorities and 
state representatives, to work through UVDI, for a more systemic and consolidated 
strategization. 

• For floating population– Livelihood improvement schemes like financial aids, for shelter, 
health and alternate livelihood, through the access to a UVDI networked job market. 
 

2.   Social:  

• Treatment of floating population + Capacity Building for the Underprivileged. While in 
the case of a metropolis, like Delhi, there is a continuous migration pressure surplus flux 
of people. Thus the progressive step towards their occupancy and appropriation must 
see them as “a dynamic asset of a changing place”. This can be facilitated by effectively 
channeling existing policies and reforms, for Migrant appropriation and housing. 

• Capacity building, skill development, leadership mechanisms for the under skilled, 
uneducated migrant. Awareness and incentive-based Campaigns can be facilitated by, 
and along with a UVDI Task Force, which flexibly works on social needs.  

 

3. Developmental: 

• Guidelines suggested by previous expert committee reports -  such as T. Khanna 
Committee Report and Mathur Committee report, to be acknowledged and aligned with 
latest developmental goals for updating and put into action plan, with the proposed 
scheme.  

• Shared Responsibility model: Enabling  Adaptive Reuse, Rehabilitation, Conservation, 
Compensation Measures and awareness-cum-incentive based strategies.  

• Intensive utilization of land on the PPP principle, hence making development largely self-
financing and self-sustaining.  

• Guidelines for new housing and proposed Housing – to – ownership schemes.  

• A Master plan a flexible to change, according to the development trends and policies in 
place with transparent land records, guidance. and regulatory process for development 

• Provision of civic services, sanitation, and improvement of the environment, there will 
be an appreciable value addition to the property and their market value will go up. The 
owners will gain substantially from the sharp rise in the value of their property.  

• Strategic Catalytic Development through pilot projects and interventions.  

113



Figure 24 Developed Urban Village Devolepment Interface and its Schemes (Source : Author) 

Figure 25  Proposed regional level UVDI Network for holistic development and sharing resources between them. 
(Source : Google Maps 2019, Author) 

5.5 Urban Village Development Interface (UVDI) 

 

The Idea is that the Interface acts as a mediator for catalyzing change, between the stakeholders, and the 
state, to channel holistic revival of the village, adapting and evolving to the needs and demands of its 
permanent and floating population. The Social, Economical, and Development policy reforms can work 
through this democratic interface, to enable methodological, the transformation of the village, through a 
shared responsibility model of sustainable development and empowerment. Public - Private – 
Partnership Programs, associations with NGOs and institutional bodies, will also help in creating a 
multidisciplinary networked program. 

Proposed regional level structure plan : UVDI Network 

  

The same works on a regional level, where multiple Village Development Interfaces, can work together, 
share resources as well as personal, create networks of Job opportunities, and options for 
empowerment. Every Urban village should have its own developmental interface, which works as a 
networked system under the City Development Authority as well. 
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Figure 26 : Photograph of Tenemant Housing in 
Saidulajaib  

(Source : Author)  

Figure 27 : Photograph from a terrace, depicting 
the average built Density within Saidulajaib 

(Source : Author)  

The Strategies, addressing the issues are, demonstrated in the selected case, and are as follows 

1. Developing an Urban Village Development Interface scheme and model, facilitating physical and 
policy level reforms, demonstrated through a specific case example. 

2. Developing Urban Rental Housing Program with Stakeholder Specific Typologies; for the 
Heterogeneous -  Rental population, - with strategies and spatial design addressing their issues 
both, morphological and sociological. 

3. Developing Third Place(s) of collective association, sensitive to the existing stakeholders and 
their socio-spatial conditions; with a focus on diluting the Insider-Outsider boundaries within the 
people. 

4. Formulating an Urban Design developmental framework and programs which could possibly 
guide the Progressive Future transformation of Urban Villages – demonstrated through a specific 
case example. 

 

  

 

5.6 Design outcome: Interventions and Pilot Projects 

The marginalized and underprivileged floating population lacks options for recreation, association, and 
empowerment, unlike the permanent occupants, who have their own network of public space and social 
everyday life. Thus the focus of strategies should not overlook the deprioritize population – ‘the 
outsiders’ on functions and destinations for the former group; the “Outsiders”. The interventions, create 
destinations of Learn, Work, and Play, as well as, creates opportunities for capacity building, socio-
spatial-sustainability, and improved liveability. 

The vision of “Catalytic Urban Revival”, is demonstrated through urban design programs and 
interventions, working through the UVDI of Saidulajaib. The proposed pilot projects and interventions can 
serve as catalysts, focused on methodological socio-spatial revival,  enabled and  managed through the 
UVDI. 
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Figure 28 Developed Urban Village Devolepment Interface and its Schemes (Source : Author) 

The 4 Urban Design Pilot Interventions, demonstrated in the selected case of the urban village Saidulajab 
are: 

• Place-making for the “Outsider” : through catalytic strategic interventions for Third places 

• Revival of the Village Core, through building guidelines, incentives, adaptive reuse, and master 
planning. 

• Re-envisioning the Public Interfaces of the Urban village : Urban Functional Revival and 
integration 

• Envisioning a regional center for UVDI regional network and Housing for the migrant 
population, extending the Southwest Public Anchor.  

 

 
Figure 29 Before and After Catalytic Urban Revival (Source : Author) 
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6. Conclusion 
The first step in the way forward, is the systemic acknowledgment of the underprivilaged migrant and the 
urban village  - the reality of its neglected stakeholders and space. 

The underprivileged migrant, hardly succeeds in curating a life, that they sought for, while arriving in the 
city. Only after meeting basic physiological needs can, they even afford to think about Belonging. With no 
external support, they can never break out of the powerless loop, that they are endlessly stuck in - one of 
an outsider, struggling to meet their day to day needs. Thus, the State will have to step in, if at all, to 
consider uplifting the marginalized, and take a stand, which treats them as relevant resources than 
floating population.  

The socio-spatial integration of Urban villages, in modern urban contexts, can be achieved with a Shared 
Responsibility Model and Interface, rather than a top down nor bottom up approach, as neither fully 
comprehends the absolute realities of both ends. On that acknowledges the conditions of space and its 
stakeholders - both permanent and temporary, along with the developmental authorities, who have 
agency over the same, and comprehensively looks at solutions. 

Only with consistent support from the State, combined with Economic, Social and Developmental 
Reforms, Programs and Pilot Projects, can the proposed model and interface blur the boundaries, 
between the Insiders and Outsiders, Floating Migrants & Permanent Landlords, and ultimately the Urban 
Village and the City. 

 

 

 

 

 

Figure 30 Proposed Self Buildable incremental Housing typologies (Above) (Source : Author) 

117



7. References and Bibliography 
Author, 2020. Future of Urban Villages : M.U.D Thesis, S.P.A, New Delhi 

 Calvino, I., 1972. Invisible Cities. s.l.:s.n. 

Foucault, M., 1990. Law, Power, and Knowledge. Journal of Law and Society , 17(Summer 1990), pp. 170-
193. 

Giddens, A., 1999. Consequences of Modernity, s.l.: s.n. 

Harvey, D., 2010. Social Justice and the CIty. s.l.:s.n. 

Harvey, D., 2012. Rebel CIties : From the Right to the City to the Urban Revolution. s.l.:s.n. 

Aparajita De (Dept. of Geography, D. S. (n.d.). Conversations with the Modern Indian City: Questioning the 

Regimes of Modernity and Development . 

Brenner, Neil; Marcuse, Peter; Mayer, Margit (eds.). Cities for people, not for profit: 

Report, K. C. (n.d.). Khanna. 

Report, M. C. (n.d.). Mathur. 

SSDR. (n.d.). Housing in Delhi, Nipesh P Narayanan 

Hamdi, N. (n.d.). Small Change. 

Hawken, P. H. L. a. A. L., 1999. Natural Capitalism. Newyork: Little, Brown & Company. 

Lefvebre, H., 1974. Production of Space. 

.Mehra, A. K., n.d. Historical Transformations in Boundary and Land Use in New Delhi’s Urban Villages.  
s.l.:s.n. 

Mehra, A. K., n.d. URBAN VILLAGES OF DELHI .  

2016. Conclusions from “Housing in Delhi, Delhi: PhD Graduate, SPA. 

Scroll, 2019. Scroll. [Online] Available at: https://scroll.in/article/961730/delhis-urban-planners-must-
stop-ignoring-the-shoddy-infrastructure-in-its-135-urban-villages[Accessed 01 January 2020]. 

SIgnh, R., n.d. Villages of Delhi Towards Inclusivity and Plurality in the Urbanizing Countryside, Delhi: s.n. 

Benjamin, S. (2007) Occupancy urbanism:ten theses [WWW document]. SaraiReader 07:Frontiers 538 
(New Delhi). 

 Soja, E. W., 2010. Seeking Spatial Justice. s.l.:s.n. 

SPA-D, U. D. Sem3, 2018. Local Area Planning on Said Ul Ajaib, Delhi: s.n. 

Times, H., 2019. Delhi has highest share. Delhi: Times, Hindustan . 

TOI, 2019. How Delhi Became the migrant capital. [Online]  
Available at: https://timesofindia.indiatimes.com/city/delhi/how-delhi-became-the-migrant-capital-of-
india/articleshow/63424352.cms[Accessed Januray 2020]. 

Geh, E.-h. M. (2018). Slum Upgrading and Housing Alternatives for the Poor. springer link. Retrieved from 
https://link.springer.com/chapter/10.1057/978-1-137-59792-2_6 

John Zacharias, Y. H. (2012). Morphology and Spatial Dynamics of Urban Villages in Guangzhou’s CBD. (Y. 
Murayama, Ed.) hindawi. doi:https://doi.org/10.1155/2013/958738 

 

118



Hu, M. Action Analysis of Multi-Actor Governance in the
Regeneration of Communities

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

Case Study Report

Action Analysis of Multi-Actor Governance in the
Regeneration of Communities

A Case Study of Shanghai
Miao HU, Tongji University, China

Abstract

Through three cases of Yuyuan Community, Xinhua Community, and Chunyang Community, this
report describes the trend of the active participation of the market, social organizations, and
community residents in the current regeneration of Shanghai’s old residential areas. It indicates
that the traditional physical spatial planning and the community renewal with the government as
the only implementer are now changing to a more diverse multi-actor governance of the
community. In this process, planners must pay attention to research on the actors' action,
understand the regeneration of communities from the perspective of "action", analyze the
actions of the market and society from both their dynamic mechanism and incentives, so that the
actors and actions can be integrated into the community planning and form a joint force through
the network of cooperative governance, and thus promote the development of communities
toward the common goals shared by all the stakeholders.

Keywords

Regeneration of Communities, Governance, Multi-Actor, Action Analysis, Shanghai

0. Introduction
Ever since the Chinese Ministry of Housing and Urban-Rural Development issued the document "Notice
on Doing a Good Job in the Regeneration of Old Communities" in 2019, the renewal or regeneration of
old communities is currently one of the most concerned actions in the field of urban construction in
China. Now, it is generally acknowledged that the management and sustainable development of old
communities are hard to maintain by solely relying on the government's investment. How to encourage
and guide enterprises, social organizations, and residents to participate in the regeneration has become a
key issue. With three cases in Shanghai, this paper examines why "multi-actor governance" is so
important for the regeneration of communities and proposes a method to analyze the motivation and
incentives of actors' "actions" systematically, based on relevant sociological theories.

1. Characteristics of Shanghai's old communities and the necessity of multi-
actor governance
Due to historical reasons, a large number of houses in Shanghai are dwellings for workers built between
the 1950s and 1980s. The ownership belongs to the state, and the right to use belongs to the households.
The repair and maintenance of the houses are undertaken by state-owned real estate companies and
their subordinate property companies. For a long time, these houses are regarded as welfare to citizens
with rather low rents, which have been maintained at about 50 yuan per month and unchanged ever
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since 1998. It leads to a serious shortage of funds for daily maintenance, the aging of buildings, and the
decay of the living environment.

On the other hand, these old dwellings in Shanghai usually have certain potential community assets, such
as available commercial houses along the streets that can be rented to companies, some residential
houses with residents moved out and can be reused, vacant lots, and also intangible historical and
cultural resources. To operate these available community assets, whether material, human, social,
financial, environmental, or cultural, and thus generate both capital and non-capital collective benefits,
so that these communities can continuously develop, is a promising solution.

Such assets-based community development requires the full collaboration of the government, residents,
social organizations, and enterprises, and no one can be absent. A typical example is that due to
Shanghai's special system of property rights, even for state-owned houses, without the permission and
coordination of many a permanent tenant (use right holder), the indoor renovation of the public space of
the house is impossible. Other stakeholders include: the state-owned real estate enterprise is responsible
for the management and maintenance of houses; Social organizations (NGOs) can effectively coordinate
the conflicts of interests among residents; Enterprises have high efficiency to operate communities'
assets and bring social investment; The government plays the role of "meta-governance" (the governance
of governance) in the multi-actor governance. To explore how to build a collaborative network of various
actors, so that the actions from different stakeholders can form a "joint force" to promote the renewal
and regeneration of old dwellings together has become the key issue at present. This is also the
requirement in the time from "good government" to "good governance".

Figure 1. A typical old residential area in Shanghai (right) and its various problems, involving multiple actors
(left). Source: author.

2. Effects and Trends of Practices in Shanghai

2.1 Yuyuan Road Community: The enterprise leads the renewal of the commercial street,
and promotes the renewal of the surrounding dwellings

The Yuyuan Road block is a protected historical area of Shanghai with rich cultural resources. However,
before the renovation, the block’s physical environment was old, the main commercial street was of
rather low quality and the block’s value was not fully brought out. Like other old residential areas, It
relied on financial subsidies from the government for daily maintenance.
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In 2018, the local government introduced the Chuangyi Group and invested about 10 million RMB in the
renovation and operation of Yuyuan Road Commercial Street. The Group unified the operation rights of
the shops, so that the commerce along the street, which used to be declining and individual, is now
transformed and managed as a whole. The public space was also redesigned and improved. Besides, with
the help of the company's marketing department, many innovative creative industries have been
introduced to the block, and Main Street has become a new boulevard in Shanghai with arts and
boutiques.

Among the projects, "Yuyuan Market" at the entrance of the residential area was quite successful. It was
originally an old dormitory for staff at a school. If it is renovated by the local government (subdistrict
office), it needs subsidies every year to maintain its operation; But under the operation of Chuangyi
Group, this project can achieve self-financing through the balance of funds between different projects
within the company. It even moves some old small businesses in the community into the "Yuyuan
Market", such as tailoring, catering, and vegetable farms, by offering them certain rent concessions, so
that the market can continue to provide residents with cheap services. It makes the market a unique and
attractive "cyberstar" place.

The success of Yuyuan Road has also gradually extended from the commercial street to the inner
residential area, attracting many independent architects to lease the idle houses of residents for a long
time and renovate them. The use of social funds has promoted the repair and maintenance of the houses
and increased the economic value of houses and the rental income of residents. The increase in the rents
of shops along the street has also increased the income of the state-owned real estate group in charge of
the management of the state-owned houses so that it has sufficient funds to carry out maintenance of
the low-rent residential houses that earn little profits. In addition, Chuangyi Group has also set up a non-
profit community-building team. It cooperates with residents to renovate public space in the community
and provides the long-lost service of property management, which enhanced the cohesion of the
community and reduced the decline of the community environment.

Although the project of commercial street renovation itself did not bring huge profits to Chuangyi Group,
however, it has established a good social image and demonstration effect for the enterprise and helped it
win a number of projects about the renovation of the creative industry park projects in many other
places and cities. The large scale of the enterprise also enables it to maintain a balance of payments and
profits among different projects. Through profitable projects, to "feed" the low-profit projects of
operating commercial streets in communities, and even non-profit projects of renewing old residential
houses is the successful experience of Yuyuang Road block.

Figure 2. Yuyuan Road commercial street after renovation (left) Yuyuan Market (middle) and activity of
community building (right). Source: Chuangyi Group.
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2.2 Xinhua Community: Social organization guides residents towards self-governance in
the lack of service of property management

Xinhua Community is a residential area located in the protected historical area, with numerous garden
houses and many wealthy residents with higher social status. However, due to the lack of service of
property management from the responsible state-owned enterprise, this community has been
maintaining its living environment through self-government for over ten years: They spare open space in
the community as parking lots, rent them out, and use the proceeds to hire security guards and cleaners.
The maintenance of community order and other public affairs are also managed by the residents
themselves. After more than ten years of practice, some residents are growing old and the proceeds can't
cover the expenditure gradually. In 2020, the local neighborhood committee proposed to establish a new
organization of self-governance with the help of the Big Fish, an influential local social organization, to
connect with a wider range of resources outside the community (such as experts and students from
colleges, donations from companies, local businesses, designers, artists, etc.) to provide manpower,
funds, and knowledge for the community jointly. To this end, the Big Fish leased a courtyard in the
community as their office, used its influence in the profession to organize academic workshops, invites
experts, designers, college students, and community residents to make suggestions for the community,
making it a "model community" with a good reputation in the field of architecture and urban planning.

A foundation for governance has also been set up locally to lobby merchants, enterprises, and wealthier
residents in the community to donate. The use of the fund should be co-determined by the newly
established "Community Governance Committee". A series of public activities have enhanced the
cohesion of the community, cultivated social capital, and social networks, and further, the members of
the community also bring their own resources into the community. For example, when the community
needs to redraw the parking line, a resident used his own private relations to complete the task, saving
about 15,000 RMB for the community. In another case, the neighborhood committee asked the Big Fish
to transform a piece of idle space in the community into an exhibition hall and invite their artist friends to
hold a professional calligraphy exhibition for the elderly residents in the self-governance organization, as
gratitude to their long-term contributions to the community. With the help of the professional social
organization, to cultivate social capital, connect social networks, and encourage community members to
bring external resources they hold to the community, is the successful experience in the case of Xinhua
Community.

Figure 3. Environment of Xinhua community (left) the meeting of the self-governance organization (middle)
and the structure of the new self-governance organization (right). Source: the Big Fish.

2.3 "Housekeeper" in Chunyang Community: The government hands over idle state-
owned houses to the private company after renovation for the more effective
maintenance and operation
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Chunyang Community is an old residential area in Shanghai. After the government invested in a complete
and systematic renovation in 2019, it was handed over to a private enterprise to pilot the new mode of
"housekeeper" of rental houses. That is, the use-right-holders who don't live in Chunyang Community
entrust the renovated house to the private company through the contract for often eight to ten years,
and the company conducts a more detailed renovation and undertakes the maintenance and
management of the houses. The houses will be then leased to white-collar workers, who enjoy
supportive policies from the district government, and there is no intermediary fee. This mode saves time
and effort for the residents who rent houses, and the idle state-owned houses are also effectively used
and maintained. At the same time, it has eased the pressure of housing for employees of enterprises in
the district and thus make it easier to do business in this area.

Figure 4. State-owned houses of Chunyang community after the renovation and maintenance of the
"housekeeper". Source: Chunyang community.

2.4 Trends in the community regeneration: from traditional planning to action research

It can be seen from the three cases that, in addition to the government's investment, the market, social
organizations, and community members have also become important forces, which may be diversified,
active but lack integration, in the promotion of the renewal or regeneration of old communities. However,
in the traditional planning with the government as the main implementer, it is rarely discussed how to
coordinate, guide, use and then motivate these forces and integrate them into a unified collective action.

In this context, it is necessary to summarize the experience of the practices that have achieved certain
results, explore why the market and society participate in, or why not participate in the regeneration of
the community, and moreover, to explore how to establish a long-term cooperation network for the
regeneration of communities in the future. Planners should "constrain the activities of stakeholders to
help achieve common goals in spatial change", shift from the past role of "knowing-all" experts to
focusing more on the methods of "action research", and "pay great attention to research on the
dynamics of urban regeneration, construct an institutional system that balances the interests of all
parties and motivate different actors in urban regeneration" (Huang Weidong, 2020).

3. Framework of Action Analysis in the Regeneration of Communities
Based on case studies, this report proposes a framework of action analysis based on sociological theories,
so that planners can systematically analyze the motivation and incentives of actors, and thus build and
improve collaboration networks.

3.1 Recognize the regeneration of communities from the perspective of "action"
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3.1.1 Forming cooperative governance networks are the form to conduct community regeneration

The Actor-Network Theory believes that in the process where networks form, the core actor redefines
and re-distributes their own and others' interests, roles, functions, and status in a certain way so that all
actors can realize their own interests and meanwhile form a network alliance to achieve a common goal
(Obligatory Passage Point) with a joint force. This process includes four steps: problematization,
interessement, enrollment and mobilisation of allies. The key to the continuous operation of the network
is that the actors are satisfied with the change of their roles after entering the network. Therefore, it can
be considered that community regeneration is a process in which actors such as the government, market,
residents, and social organizations connect an Actor-Network and maintain it dynamically. The key to its
stable operation is that actors are satisfied with their roles in the network, that is, satisfied with how
power and interests are distributed.

3.1.2 Community regeneration is a social action composed of unit acts

Weber divides social actions into value-rational, instrumentally rational, emotional, and traditional
actions; Parsons suggests that the basic unit of social action is the unit act, and any unit act can be
decomposed into goals, instruments, conditions, and normative orientations. It can be considered that
community regeneration is a social action composed of various unit actions of space practice taken by
different actors, and its types are primarily instrumentally rational (for example, merchants take the
initiative to maintain public space to promote sales and expand their customer sources in the community)
and value-rational actions (for example, community residents devoted themselves to public affairs
without remuneration only for a better community environment), and emotional actions and traditional
actions are secondary.

3.1.3 Mechanism of unit acts

Giddens believes that there is an interactive relationship between social structure (including rules and
resources) and individual actions. The process of action is that the actor uses his own agency and certain
material resources as a means to achieve certain goals, and “rules” is the basic element that makes these
actions realized. Giddens proposed that "Place is transformed into locale through action". Here, the place
is not purely physical but contains social regulations, such as power, norms, and aesthetics. It is the
material product of social actions and the social order.

Therefore, community regeneration can be understood as a set of actions, in which various actors aim to
achieve their goals of interests (for example, residents hope that housing conditions and living
environment are improved, and urban heritages are protected, the government expects the politic
achievements from the community regeneration, and the company hopes to get profits, etc.), guided by
"rules" such as urban plans, laws, and policy documents, using various material resources (funds,
materials, technology, etc.) and authoritative resources (social prestige, administrative power, etc.) to
produce space. The product of such actions are "locales" in which social relations and social order are
embedded.

3.2 Two tools for action analysis

3.2.1 Analysis of Dynamics Mechanism

The dynamics of actions need to be analyzed in conjunction with the actor's position in the network and
his relationship with other actors, which can be divided into 1) Analysis of motivation. Including the
analysis of problematization and interessement, namely the distribution of benefits. According to the
Actor-Network theory, these two links determine whether the actors are willing to join the network. 2)
Analysis of the ability to act. Actor's agency lies not only in the consciousness of the action but also in the
ability to act. What kind of power and resources an actor has in the network directly determines his
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ability to act. 3) Analysis of actions' effects. That is, how unit acts from different actors cooperate and
coordinate to form a joint force to drive the smooth operation of the community regeneration.

3.2.2 Analysis of Incentives

Rules and resources are the two major structural factors that enable actions to be realized. Therefore,
the incentives of actions can be considered from both the adjustment and formulation of rules and the
adjustment and supply of resources. In the regeneration of communities, the rules specifically include the
"Property Law", policy documents issued by different government departments, Shanghai's current
regulations of state-owned houses, and specific provisions in community plans. Resources include
subsidies from the government, funds raised by the residents, donations from companies and other
financial resources, techniques and knowledge provided by community planners, universities and social
institutions, and authoritative resources conferred by property rights and other power.

For example, in the case of Yuyuan community, the state-owned real estate enterprise proposed to
increase the rent of shops along the street to supplement the funds of maintenance for residential
houses with low rents. To this end, the regulations of the management of state-owned houses need to be
revised. The Xinhua Neighborhood Committee proposed to establish a foundation, but the right to raise,
govern and independently use funds also needs to be granted by the higher-level government. These
require planners and city managers to respond to these new actions that emerged from and are
conducive to the regeneration of communities. In addition, how to distribute the income generated from
the regeneration of communities so that it is most conducive to the maintenance of the cooperative
network, and is most beneficial to the community as a whole, is also a problem that planners need to
consider in practice.

4. Conclusion
Through the analysis of three case studies on Yuyuan Community, Xinhua Community, and Chunyang
Community, this report describes the active participation of the market, social organizations, and
community residents in the current regeneration of Shanghai’s old residential areas, which shows the
traditional physical spatial plan and the community renewal with the government as the only
implementer is now changing to the multi-actor governance of the community. In this process, planners
must pay attention to action research, understand the regeneration of community from the perspective
of "actions", analyze the actions of the market and society from both the dynamic mechanism and the
incentives, so that these actors and actions can be integrated into the planning and form a joint force
through the network of cooperative governance, and promote the development of communities toward
common goals of all the stakeholders.
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Abstract 

This paper studies the blocks in the south of Brasilia under the theory of Modern City by Le 
Corbusier, and compares it with the blocks in the new town of Sha Tin. The process of the practice 
of livable communities in the 20th century is discussed in this paper, especially the block modes. 
The two cases were built in similar forms and under similar construction concept. Through 
literature analysis, comparative analysis and empirical analysis, the number of public service 
facilities, residential building scale and other information is counted to compare. The conclusion 
is drawn that the Modern City of Le Corbusier has many shortcomings, such as overemphasis on 
urban functional zoning, inadequate urban scale, inability to attract a large number of people to 
live in, and limited utilization of service facilities. The original intention for community 
construction in Sha Tin public housing estates is to solve the problem of dense urban population 
and deteriorating living environment. Years of construction have formed a perfect service 
supporting system to meet the living needs of a large number of people, and play a very 
important role in boosting the economic development of Hong Kong New Territories. The 
communities in future will be more livable, more diverse and more resilient. 

 

Keywords 

Modern City, Superblock, Public housing 

1. Introduction 
Modern city is one of the most important urban types in the 20th century. It was born under the large-
scale industrial revolution, with population centralizing and migration growing. Le Corbusier believed that 
the function of the city should be placed in the first place, while people's practical requirements and 
psychological need were often missed. In this essay, the author does a comparative study on the 
southern (Asa Sul) of Brasilia and Shatin New Town, Hong Kong by means of literature and survey. Brasilia 
is a good example of a modern city, but the grand scale of the planning lacks humanism. On a similar 
urban scale, Sha Tin New Town is improved in form and function therefore a modern city’s connotation 
was enhancing. closer to human's care. Le Corbusier's modern city theory was constantly practiced and 
criticized in the next 100 years. Many architects and planners took inspiration from Corbusier’s planning 
model in the Salon in the Autumn of 1922, and applied certain scenes to their planning. Those scattered 
scenes around the world are integrated into local countries and nationalities. The significance of this 
paper is to study the community construction in Brasilia and Hong Kong, and to explore a better and 
more humanized residential design method. 
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2. Literature Review 
2.1. Background 

The modernist urban idea originated from Le Corbusier. In the context of the industrial revolution in the 
1920s, human society was attracted by mechanical aesthetics. The widespread use of new transport tools, 
such as cars, trains and planes, has expanded the range of human migration and made it easier to form 
high-density settlements in cities which has happened to Paris and London. When considering the life, 
living environment deterioration, water shortages, poor hygiene, shortage of public facilities and so on, 
regarded as city disease, gradually emerged, Neither a current standard, nor a city-self growth 
mechanism can adapt to the changes brought by the rapid industrialization. 

2.2. Concept of Modern City 

From the perspective of architects, Le Corbusier took functions and rationality into consideration. Then 
he proposed a future urban development pattern, modern city, including 4 principles: 

1) Traditional cities have become obsolete due to the growth of size and the increasing congestion in the 
city center. Technical intervention can perfect its gathering function. 

2) Increasing density can solve crowding problem in cites. 

3) New means of transportation and dimensional transportation system are critical to serve the growing 
population and improve social efficiency. 

4) To improve the environment and appropriate scale between human and constructions is increasing the 
outdoor vegetation area. 

These principles integrated into Athens Charter, proposed by Le Corbusier in CIAM,1933. Athens Charter 
pointed out that living, working, recreation and circulation were the most basic classification in the city 
study, imposing a great impact in the future. 

2.3. Criticism for Modern City 

Many scholars have described Brasilia as the failure of modernism, exposing the city's backside to the 
misery of its marginal slums. They even described Brasilia as a mockery of the values of modernism, 
which had globally bad implications1. In recent years, more and more scholars have evaluated Brasilia's 
planning from land, urban spatial pattern2, crime rate3, commuting time4, housing5 and other aspects. 
Since the end of the 19th century, modern planning has increasingly emphasized the rationality of 
communication. But the planning of Sha Tin New Town is in the charge of the government. The public 
participation in the preparation and implementation process was generally low6. The flexible planning of 
New Town adopted phased planning and design, emphasizing the variability of planning to the complex 
urban system7. On the basis of criticizing rational planning, phased planning focuses on the continuous 
iteration of planning objectives and methods by relying on existing planning policies and experience8. 

3. Practical Project Analysis 
3.1. The southern, Brasilia 

Brasilia, completed in 1960, was mainly planned and designed by Costa and Niemeyer. Although Le 
Corbusier was absent in Brasilia’s project, the two Brazilian masters fully made modern city come true. To 
be strict, Brasilia was the only one city, built in city-size in accordance with the modernist urban planning 
theory. The Pilot Plan guided Brasilia to develop with east-west central axis and north-south arc-shaped 
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wings on axis’s both sides. It was granted as "Famous City of Human History and Culture" by the United 
Nations in 1987.  

In this section, the author takes the residential area in the southern of Brasilia as the main research 
object. a rectangular area about 7 km in length and 1.5 km in width. A 280m × 280m superblock forms a 
basic community, of which there are 124 super blocks for the whole of Brasilia. A superblock consists of 
6-storey (with the ground floor elevated) apartment buildings, a primary school and a nursery, and plenty 
of public space for children to play in. Each superblock will accommodate about 360 units and 1,000 to 
2,500 residents. Each of the 4 superblocks forms a neighborhood unit. In this level, neighborhood unit 
provides a church, a middle school, a movie theater, a club and a community park. A number of low-rise 
retail stores scatter along the edges of superblocks as well as along the driveways. The spaces between 
the buildings are heavily planted with grass and trees, making Brasilia's per capita greening rate much 
higher than most of the world. 

Instead of streets and squares, spaces for the public are offered in magnificent buildings such as the 
Brasilia Cathedral and the National Stadium. On the contrast, the most outdoor open space is highway 
which means the city is completely oriented by autos. Externally, Brasilia can connect any other cities in 
Brazil by its developed highway network. Internally, however, the highways cross the residential area, 
cutting the neighborhood units into islands. Autos speed on roads with no traffic lights, while people 
braved the danger of crossing the road to reach another block. Compared with the colorful life in Rio de 
Janeiro and Sao Paulo, the city's public spaces function officially without an enjoyable atmosphere. The 
citizens have nowhere to receive visitors but at home. In addition, the overly detailed, complex and rigid 
functional zoning only adds to the inconvenience to citizens. The hotel area only gathers hotels, the 
shopping mall area only has the shopping malls. Some of relevant service are segregated at opposite ends 
of the city. In pursuit of the overall aesthetic effect, the architects eliminated most of the visual identity. 
The order and functional zoning pursued by extreme modernism resulted in a boring, repetitive and 
indifferent living environment that inevitably damages the mental health of residents. 

 
Fig 1. 

Source: https://www.slideshare.net/shonabhatnagar/brasilia-town-planning 

 
   a                             b                             c 
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Fig 2. superblock(a), church & middle school(b), retail building(c) 
Source：Weiwei, FAN 

  
Fig 3. superblock-neighborhood pattern in Brasilia 

Source: self-drawing by the author  
In 1956, the master plan set the size of the city as 557,000 people, However, the distribution of 
residential use is administrated by the government. The actual population is less than the planned 
number. It can be discussed in 2 background groups, the middle class and workers. Most first-generation 
immigrants were civil servants. Such a similar uniform and monotonous background of residents is quite 
different from what we recognize before. We usually learn from a city that diverse groups of people are 
living in. The immigrants created a medical term "Brasilite" to mock the standardization in Brasilia -- the 
lack of entertainment, communication, consumption and community. More than 60,000 construction 
workers and 10,000 homeless work on building Brasilia. But they weren’t planned as citizens and had no 
right to own a government apartment in superblock. So, they built their own houses on the west side of 
two huge wing areas, forming a slum area. Up till now, the situation hasn’t changed too much.  

In 2017, Brasilia was the third most populous city with 3 million people but 2.4 million people live in 16 
satellite cities outside the original urban planning zone. The original intention of the urban planners is to 
break the isolation caused by wealth differences and mix living of different income groups by designing 
standardized living communities and livable environments. But the huge imbalances and social problems 
of Brazil cannot be solved simply by building homogenous and utopian superblocks. The social class and 
population remain divided. 

3.2. Sha Tin New Town, Hong Kong 

In response to the scarcity of land in Hong Kong, Sir Abercrombie proposed reclaiming land from the sea . 
In 1950, the project in Shatin Tai Wai started laying the foundation for a new town. Until the 1970s, Sha 
Tin New Town, as the first generation of new towns, was determined. The new town is a rectangular area 
of about 7km ×1km, similar to the southern of Brasilia. It presents a striped spatial character in 
development due to transportation. Along Shing Mun River, the town layout circle displays as water axis - 
open space - commercial area - high density residential - industrial - low density residential. Hong Kong 
government chose low-mobility traffic tools, light train as oriented development. Sha Tin station of the 
East Rail Line is equipped with a large shopping centre, local bus links and public facilities. Pedestrian 
bridges were widely used to link each block, which is a good way to keep human flows among 
superblocks. No worry to cross the busy roads and train tracks. Sub-towns such as Ma On Shan and City 
One Shatin gradually developed in the 1980s. Until now, it still maintains vitality and it’s the largest 
district about population in Hong Kong. 
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Fig 4.                                           Fig.5 

Source: Department of Planning                Source: self-drawing by the author 

The concept, superblock, also exists in Hong Kong (Uk Chuen). There are 21 public housing estates, or 21 
superblocks, throughout Sha Tin New Town. Taking Lek Yuen Estate as example, it is the first public 
housing Estate in Sha Tin, opened in 1975. There are seven buildings in block, among which the lowest 
building has 8 floors while the highest one has 22 floors. The superblock can accommodate 3,200 
residential units and 8,300 people. From the number of residents and building height, we can see these 
buildings are closer to Corbusier’s tower. Even if people don’t go out of the block, they can find food 
business area, the youth activity center, the clinic and other convenient living facilities. 

For the nearby areas, Sha Tin Town Centre for shopping convenience locates in south-west, as well as 
accessible to the railway station, linking traditional city center of Hong Kong with here. The open space 
along Shing Men River has been developed into recreation use which respects the living rights of low-
income residents and enables them a high- quality living environment. It is also not so far for early 
residents to work in the Fo Tan industrial area. The living circle covers each zoning area within 500m-1km. 

After the second world war, millions of refugees rushed in Hong Kong. They make their living in low-labor 
industries. This laid the foundation for light industry and accumulated social wealth in Hong Kong. What’s 
more, a series of social movement in 1960s force the colonial government to reflect the policy. Therefore, 
MacLehose’s Home Ownership Scheme came out in 1970. It is a kind of social welfare planning in Hong 
Kong, also affected by the welfare policy in Britain. Tan Zheng believed that Sha New Town adopted the 
typical form of Cumbernauld . The Hong Kong British government emphasized the social housing function 
in new towns, ensuring the residents to work and to live in new towns. Such policies and urban planning 
compensated the workers and their families by reducing the cost of housing, but encouraged them did 
more consumption . Later in 1990s, the welfare space changed to consumption space. That means the 
younger generation, growing up in Uk Chuen (superblock) the welfare space g In New Town, the ratio of 
public housing to private property developed by Hong Kong's property developers is usually 6:4. The 
public housing population accounts for 60% of the total population. 
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Source：Open Street Map 

 
Source：https://zh.wikipedia.org/wiki/%E7%A6%BE%E8%BC%8B%E9%82%A8 

 
Source：https://www.youtube.com/watch?v=8xiIY0FGmUE 

After the second world war, millions of refugees rushed in Hong Kong. They make their living in low-labor 
industries. This laid the foundation for light industry and accumulated social wealth in Hong Kong. What’s 
more, a series of social movement in 1960s force the colonial government to reflect the policy. Therefore, 
MacLehose’s Home Ownership Scheme came out in 1970. It is a kind of social welfare planning in Hong 
Kong, also affected by the welfare policy in Britain. Tan Zheng believed that Sha New Town adopted the 
typical form of Cumbernauld . The Hong Kong British government emphasized the social housing function 
in new towns, ensuring the residents to work and to live in new towns. Such policies and urban planning 
compensated the workers and their families by reducing the cost of housing, but encouraged them did 
more consumption . Later in 1990s, the welfare space changed to consumption space. That means the 
younger generation, growing up in Uk Chuen (superblock) the welfare space In New Town, the ratio of 
public housing to private property developed by Hong Kong's property developers is usually 6:4. The 
public housing population accounts for 60% of the total population. 
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3.3 Comparison on service ability 

 Sha Tin New Town The southern of Brasilia 
Current population 450,000 30,000 
Planned population 750,000 （the total for northern 

and southern）557,000 
Blocks 21 124 

Number of buildings in a 
single superblock 

7-10 8-11 

Housing unit 59,000 22320（124*360/2） 
Urban greening rate 982.79ha (21.8 per 

capita  
3000ha (100 per capita  

Secondary school 18 14 
Primary School 20 8 
Shopping mall 19 4 

Hospital 18 9 
Source: 1) Google Earth,  

2) https://www.britannica.com/place/Brasilia 

3) https://www.info.gov.hk/gia/general/201512/11/P201512110398.htm 

From the statistics, we can see the individual space is bigger in Brasilia than Sha Tin. Sha Tin develops in a 
denser way. In other words, it’s more like modern city in Sha Tin than in Brasilia. The green area index 
also dose better for Brasilia. When comparing the community service, the facilities in Sha Tin is much 
adequate, serving in a humanized style. 

3.4. Similarity and Difference 

Similarity Sha Tin New Town The southern of Brasilia 
 Starting as tabula rasa 
 Superblock with enough community service 
 Linear development in urban form 
 Improvement of housing environment  

Chart 1. 

Difference Sha Tin New Town The southern of Brasilia 
working A part of working in industrial 

buildings, a part of working in 
apartment 

Mostly in government bureaus in 
central axis 

commuting 10-20 minutes (on average) 96 minutes 
Waiting in stations for 28 minutes 
Single travel distance for 15.1 km 

Traffic tool Trains Autos 
Living 

facilities’ 
Name 

Buildings are named by Chinese 
words with good willing 

Streets are named by direction 
and number 

zoning Part of mixed function Strict zoning 
Residents Low-income workers Civil servants 

development Growing and expanding Relevantly fixed by plan 
Industry Near the density residential 

area 
Very little, outside the urban area 

Chart 2. 

In a short summary, as the planned new capital of Brazil, Brasilia embodied the aspirations of the 
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Brazilian social elite for the industrialized world. So, it needed a lot of grand architecture to embody the 
country's new image. The large-scale urban design of the architects coincides with the ideals of the 
Brazilian social elites such as President Kubitschek. and the modern city theory was relatively frontier in 
that time. The combination of these factors leads to the emergence of Brasilia, a city that shows the 
brilliance of modernism. By contrast, Sha Tin in Hong Kong didn’t response to too much political 
implications. It could be more flexible to serve the people as much as possible. The superblocks both 
provided good infrastructure. But Hong Kong’s officials considered more in human’s use and chose a 
suitable transportation mode for new town. The zoning aimed at machine better running in city system. 
But when we found slight mixing of functions could make modern city more caring about people, the 
living environment could be more comfortable. This was the lessons that Sha Tin learn from Brasilia. 

4. Conclusion 
Brasilia is a great attempt in the urban planning history, although Corbusier's theory of modern city was 
for regenerate the old city. Interpretation to modern city theory helped not only architects, urban 
planners but also many common people see the problems in rapid industrial world. Professionals sum up 
experience in failure and the advanced more humanity planning, like Sha Tin practice 10 year later, 
avoiding many problems. Urban planning is a process of constant renewal, rather than a simple 
construction. We look for the ideal city, but the ideal city is under certain assumptions. Brasilia, a city 
built from scratch, is probably a city for architects. But Sha Tin New Town is built for citizens. 

The vast majority of people in essence is a social animal. Communication with others is a kind of instinct. 
No human space is like a cageling, Some urban planning is for the full order without a little bit messy 
space. Of course, we can't deny this planning theory in dealing with the urban land shortages in the high-
speed development and solving traffic problem. But a modern city idea should split view for function 
zoning and factors humanizing.    
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Abstract 

In terms of their interactions with the social and physical environments, children are a unique 
community. While the majority of place-making processes fail to consider children and their 
needs, they are the most outspoken critics of the places in which they live. Recalling 
empowerment and inclusion, this study aims to examine children's perspectives (expectations, 
suggestions, problems, needs and perceptions, etc.) on the place-making processes, namely an 
urban regeneration project, by concerning them as users. As the stories and voices of participants 
are main concerns of the participatory approaches, walking interviews method have been 
conducted in this study. In Namık Kemal neighborhood (Bursa/Turkey), I have interviewed seven 
children ranging in age from seven to fourteen. Walking interviews were performed separately 
with children who lived in the gated-community developed by an urban transformation project 
and those who lived in the project's immediate zone. I aim to hear the authentic voices of the 
children (who directly and indirectly interact with the project)- about the project-generated social 
and physical environments; and restructure them from a broader socio-spatial perspective. 
Initially, the research highlights that if we -urban planners- want to make cities more human-
centric, we must be unprejudiced and reconsider the role of the children.  

 

Keywords 

Inclusive Planning, Children, Participatory Research, Walking Interviews, Urban Regeneration  

1. Introduction  

While user-oriented urbanism has the potential to significantly improve people's lives, particularly those 
of disadvantaged and/or marginalized communities, such as women and children, inclusive urban 
planning seeks to integrate the various aspects of user-oriented urbanism throughout the planning 
lifecycle. Typically implemented through public participation, inclusive and equitable approaches prevail 
in contemporary urban planning (Liepa-Zemeša & Hess, 2016). Given the current focus on sustainable 
and inclusive planning, practitioners must pay more attention to the value of their living space by 
individuals and communities (Evans & Jones, 2011).  

Children form a distinct community in their interactions with the environment. It is true that they are the 
most vocal critics of the areas in which they live; nonetheless, the bulk of place-making procedures ignore 
children and their interests. This statement will serve as the foundation for the rest of the paper. In the 
spirit of empowerment and inclusion, the purpose of this study is to investigate children's perspectives 
(expectations, recommendations, difficulties, needs, and perceptions, etc.) on place-making processes, 
specifically an urban regeneration project, by involving them as users.  
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When working with children and other disadvantaged populations, participatory qualitative methods are 
more adaptable and versatile than traditional qualitative approaches. Because the stories and "voices" of 
participants are crucial to the design and goals of participatory approaches, walking interviews, one of 
the participatory action research methodologies, were used in this study. 

I interviewed seven children ranging in age from seven to fourteen in the Namık Kemal neighborhood 
(Bursa/Turkey) with a low-perceived physical-quality of life. Separate walking interviews were conducted 
with children who lived in the gated community created by the urban redevelopment project and 
children who lived in the near vicinity of the project. Rather than asking what is missing in this project, 
what do you believe should be the "must-have uses in the project"? was inquired. By doing so, I hope to 
hear the authentic voices of the children (who interact with the project both directly and indirectly) 
regarding the social and physical settings created by the project, and to reorganize them from a broader 
socio-spatial viewpoint. In a similar vein, this method provided a thorough understanding of children's 
perceptions of urban regeneration. To begin, the study emphasizes that if we – urban planners – want to 
make cities more human-centric, we must be open-minded and re-examine the role of children.  

The structure of the paper is as follows: the second chapter introduces the children to urban planning. 
The technique and data of the study are covered in Chapter three, and the research conclusions are 
shown in the next chapter. In the final chapter, concluding remarks, I re-examine the findings in depth 
and specify the research's future directions. 

2. Children in urban planning  

Kevin Lynch designed “Growing Up in Cities”, in the 1970s’ advocacy planning movements, the first 
comparative multi-country study on children's environments to include young children from low-income 
families in evaluating their own situations (Chatterjee, 2015). However, the image of the child and the 
view of childhood has profoundly changed in the last few decade (Quennerstedt & Quennerstedt, 2014) 
and the ideology of child-centered life plays an important role in politics and place-making regarding the 
"child" and the "interest of the child" (James & Prout, 2015). How can we ever expect to improve the lives 
of children and young people without hearing and understanding the quality of their lives? (Pople, Rees, 
Main, & Bradshaw, 2015). In this respect, the insights from the experiences and prototyping have raised 
awareness of the needs of the children in the vision of the area regeneration plan; thus their visibility has 
increased as potential space users (Winge & Lamm, 2019). Because of changes in childhood perspectives, 
a wave of literature has been created which exposes child participation in research (Salamon, 2015). 

However, the ecological character of the development of children must be recognized, which is a 
multilevel, embedded and an evolving system made up of a variety of physical and social structures 
according to Bronfenbrenner (1979). In line with this ecological framework, the homes are part of the 
child's closest physical system and family and direct caregivers are part of the social context (Chatterjee, 
2015). In various geographical contexts, wide-ranging, enduring and mutual social relations provide a 
child with enriching environmental conditions (Matthews 1999). In collaborative planning and 
construction with children, it is conducted a co-design process which is aim to provide insight into the 
children's point of view.  

Children's skills and know-how (Tisdall & Punch, 2012; Salamon, 2015) and children's expertise (Levy & 
Thompson, 2015) were respected and encouraged children to discuss their own views, knowledge and 
opinions with confidence (Dunn et al., 2018). Winge and Lamm (2019) argued that children's 
commitment and perspectives help to create improved and better-informed public spaces in their 
communities. In their well-known study, they investigated how not just the child benefits the process and 
the outcome, but also help to involve a diverse range of local stakeholders in the discussion of its future 
design (Winge & Lamm, 2019). In a similar vein, Chatterjee (2015) asked what can urban designers learn 
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about children's use, slum-urban activities and children's perceptions about slum renovation and 
redevelopment in slum-urban spaces? In a study of children in degraded slum surroundings of Delhi 
(Chatterjee 2015), it was found that children's preferred spaces mainly include formal settings, such as 
well-kept parks nearby that allow nature contact and provide opportunities for social and playful 
interactions with friends. The study pointed out that cleanliness, security and friendliness of the slum's 
outdoor spaces are certainly important in improving children's health and well-being, but since slum kids 
are not limited to their slum exploration outdoors, plans to improve the slum will work better for children 
(Chatterjee 2015). In fact, the views of children are refreshing because often polarized stories are 
challenging (Dunn et al., 2018). While praiseworthy, the mantra that values voices of children are not 
simple in practical terms (Tisdall & Punch, 2012). 

3. Methodology 

3.1. Walking interview  

The methods of walking research are part of an increasing interest in active and participatory methods 
during recent years (Kowalewski & Bartłomiejski, 2020). To study the relation between the self and the 
place, walking interviews are increasingly being used as a distinct qualitative research method (Evans & 
Jones, 2011). As King and Woodroffe (2019) state that walking interview allows social researchers to 
learn about their participants' ties to place and social environments in their neighborhoods (King & 
Woodroffe, 2019). Altered from sedentary interviews, walking interviews can produce both quantitative 
data on the routes travelled and better-known qualitative data derived from this discussion (Evans & 
Jones, 2011).  

Walking interviews produce richer data because interviewers are prompted by meanings and connections 
to their surroundings and are less inclined to try to give the "correct" answer (Evans & Jones, 2011). 
Basically, the aim of this method is to provide an insight into the relationship between a participant and 
their surroundings (King & Woodroffe, 2019). In a similar vein, it aims to give the researcher access to 
opinions and knowledge of a given geographical area of the participants (Evans & Jones, 2011).  

When designing walking research, the most crucial decision that researchers must make is whether the 
route is established by the interviewer or the interviewee (Evans & Jones, 2011). If the researcher wishes 
to gather thoughts regarding specific buildings or roads, he or she may need to take an organized 
itinerary (Evans & Jones, 2011). In this type of walking interview, the researcher walks along with the 
participant around a geographical place that the person has chosen which is connected to the topic under 
investigation (Clark & Emmel, 2010). Basically, it is why I preferred to use this mode of walking interview 
in this pilot research.  

3.2. Study Area 

Namık Kemal neighborhood is approximately 2 kilometers from Bursa city center (see Figure 1). The 
establishment of the neighborhood where Albanian immigrants were settled dates back to the 1970s. 
The neighborhood, where mostly Albanian immigrants lived until the 2010s, is at the top of the living 
space preferences of Syrian and Afghan immigrants in Bursa today. The population of neighborhood is 
approximately 8.350, with 1300 households. The average cost of housing units rent per month is 1.500TL 
(200 US DOLAR). As can be seen in Figure 2, the physical quality of built-up areas and the maintenance 
level of living environment are relatively low.  
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Figure 1. Location of surveyed-neighborhood (orange circle), the red dot shows the urban regeneration 
project surveyed and Blue lines present the sub-way and light-rail networks. Source: 
https://www.openstreetmap.org/search? 
query=zafer%20mahallesi%20Bursa#map=14/40.1972/29.0799&layers=O, accessed August 22 2021.  

(a)                                                                                (b)                   

  

Figure 2. (a) Surroundings of the project, (b) the blocks of the urban regeneration project  

Source: Author 

139



3.3. Study participants  

As previously stated, I conducted a walking interview with seven children. Table 1 shows a demographic 
breakdown of study participants. Four of them live in the regeneration-project developed housing estate, 
while the others live nearby. They can all read and write, as well as communicate verbally. This article 
was written with permission from the ethics committee of Bursa Technical University in August, 2021; 
and it was carried out as a pilot study for a larger research project named “Socio-spatial structure and 
place-making processes: Transformation and differentiation”.  

ID SEX Age  Lived-year in neighborhood or the project 

A_UR Girl  12 12 

B_UR Boy  9 6 

C_UR Boy 10 6 

D_UR Boy 14 12 

E_NUR Girl 14 14 

F_NUR Boy 12 12 

G_NUR Boy 7 7 

Table 1. Description of participants in survey  

4. The children as distinct-users   

If decision-making is to be fair and sustainable, it must take into account local histories and preferences 
of local communities, sensitively tying the past to the future (Evans & Jones, 2011). Since children are a 
part of society, their ideas, experiences, preferences, needs, and demands should be considered as 
stakeholders in the design process. As previously mentioned, the study you are reading post-occupancy 
analyses this argument in the context of the urban regeneration project.  

The most obvious result is that the newly created socio-spatial environment does not satisfy either the 
group living in the project or the group living in the project's immediate locality. At this point, the 
children are particularly focused on the project architecture. This new block, which in horizontal and 
vertical contexts is incompatible with the existing building environment, draws special attention to its 
mass area See Figure 3. One child (F_NUR) described this disparity as follows: This building is so massive 
that the sun is no longer entering our house. Another child (C_UR) also stated: All is concrete here, even 
the playgrounds. See Figure 4.  
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Figure 3: The inside and outside  

Source: Author 

Almost all children attract attention during the interviews to the blind spots that the structure creates 
(See figure 5). You say that in these areas you're afraid to play. In particular, children in the immediate 
vicinity of the project say that their parents warned them that these areas would not be approached. On 
the other hand, children dwell in gated housing estate developed by the urban regeneration project are 
saying that they can only walk among the closed door of the housing estate (see Figure 3). 

 

Figure 4: one of the two play-grounds in the project.  

Source: Author  
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Figure 5: The blind-spot of the project  

Source: Author  

As expected, the children focus on the play-ground areas during the walking interviews. The survey-
participant children live in the urban regeneration project complained about the size, material, location 
and quality of the children-play-ground areas. In the project, there are two play-grounds and each 
comprises a bubble pool and a plastic climbing unit. Moreover, these play-grounds located inside of the 
massive housing blocks just near the entrance of the building. They (the children of the project) view 
their use of play-ground is not satisfactory, in this respect. One of the children (A_UR) expresses this 
feeling as follows: “I wish they (the project developer and architects) had at least asked us when they 
were building the playgrounds". See Figure 4.  

 

Figure 6: The playground inside and the school  

Source: Author 
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The children live surroundings of the project also state the playing areas. There are two play-grounds, 
one of the in the elementary school’s plot, in the area (Figure 6). Their quality is comparatively moderate 
but at least, as one of the children mentioned (G_NUR): “They can get fresh air while playing here”. 
However, one of the children (F_NUR), who has been using this playground for a long time, adds with an 
emphasis on safety: My mom does not send us (me and my little sister) to play here for the last few 
years, or rather, after the Syrian refugees started living here”.   

 

Figure 7: The project and its immediate surroundings  

Source: Author 

Although the focus with the children was mainly on play-grounds, the two survey-participants (D_UR and 
E_NUR) expressed their feelings about the place-making mechanisms and the development process of 
the project. As one of the family members whose old house transformed through urban regeneration 
project, D_UR stated that “we transformed our house, which was here before, through urban 
regeneration project. We have much more different home than before. Yes, I currently live on a higher 
floor and the view is beautiful, but we missed swinging in the mulberry tree in the garden. I wish they 
(the developer and the architects) had asked us what we wanted to remain. I would definitely like to have 
that tree.” E_NUR expressed views parallel to the above: Earlier (before the project), when I woke up and 
looked out the window, I would greet my friend in the opposite house. Now, the sun does not fully enter 
our house and when you look through the window, there is only a concrete wall in front of it. If our voices 
were heard during the design process of the project, maybe this would not have happened.”  

5. Concluding remarks and future research  

As previously stated, my goal is to hear the authentic voices of the children (who interact with the project 
both directly and indirectly) about the project-generated social and physical environments and 
restructure them from a broader socio-spatial perspective. In this study, the children's voices emphasized 
the importance of their home lives and demonstrated the lack of providing co-design process. Finally, 
inviting children to take part in activities of place-making regarding their interaction with living space 
environments (social as well as physical settings), their visions and their dreams gives them the 
opportunity to develop new identity, new places we did not previously imagine. To invite children to 
participate in co-design processes and make them publicly visible offers a platform to listen and take 
children seriously as valid urban stakeholders. The urban regeneration project now regards such activities 
as viable strategies for the involvement of children to gain an insight into their feelings, perceptions and 
perspectives. In this respect, the research highlights that if we -urban planners- want to make cities more 
human-centric, we must be unprejudiced and reconsider the role of the children. 

With the realization of children's rights as individuals and their acceptance as distinct-urban users; 
listening to their perspectives and demands with place-making process, in this study “urban regeneration 
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project”, can contribute reliable and credible insights to the body of place-making and co-design 
researches. The literature raises the questions of how do children can contribute or linked with place-
making process. In this sense the researchers' agenda includes studies aimed at understanding child as 
well as vulnerable groups' attitudes, demands, and contributions to place-making processes as well as co-
design process. 
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Abstract 

Urban public spaces are vital centres of economic activities and socio - cultural interactions. These 

spaces are perceived to be a property of the people as their ownership is, normally, vested with 

the local authorities. However, with an increasing role of private agencies, the perception of 

‘public’ is changing, altering its nature and identity. This phenomenon is visible globally - 

particularly in urban retail spaces such as malls and shopping centres. The manifestation of this 

trend is examined in Bengaluru, India. Currently, in Bengaluru, due to revenue deficits, the local 

authorities have turned to the private sector. Publicly owned shopping complexes are being 

converted to shopping malls, transitioning public spaces to Public Private Partnership (PPP) spaces.  

Hence, this research is an inquiry into the ‘Publicness’ of retail urban spaces. Three retail urban 

spaces with different ownerships are assessed to determine their publicness, with a focus on their 

agency, area, activity, arrangement and atmosphere. The primary aim of the paper is to develop 

and test a ‘Publicness’ assessment framework that can aid in formulating inclusive design 

approaches which facilitate a new ‘Public Private People Space (PPPS)’ that is vibrant, safe, 

accessible, sustainable and healthy for its community. 

Keywords 

Urban Public Space, Urban design, Public Private Partnership, Inclusive Design, Urban Planning 

 
1. Changing nature of urban public spaces  
1.1. Introduction 

Urban public spaces are integral to cities. They are the loci of socio - cultural interactions and commerce. 
The term ‘Public’ intuitively conveys the idea of a common asset that is inclusive and easily accessible. This 
is because, historically, the ownership of urban public spaces was vested with the local authorities and it 
facilitated the use and appropriation of the space based on community needs. The perception that public 
space was, indeed the property of the public, ensured a higher level of inclusion, creating stronger bonds 
between the people and the place (Arendt, 1958). The 21st century is witnessing a change in the nature of 
public spaces. The lines between the public and the private realm are blurring. The private sector has been 
actively involved in developing publicly owned spaces at the behest of urban local bodies with financial 
limitations (Kohn, 2004). Consequently, with an increasing role of private agencies in shaping the public 
realm, there is a visible change in the character and usage of these spaces. The manifestation of this trend 
can be observed all around the world – be it privately owned public spaces or privately operated public 
spaces. The research focuses on this phenomenon in retail urban spaces of Bengaluru city, India, where 
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shopping activities - markets, shops, vendors, retailers, consumers - enhance the economy and vibrancy of 
urban public spaces. 

In Bangalore, shopping complexes were built on government owned civic amenity sites ear marked to cater 
to the needs of the neighbourhood and providing services and facilities for the people. They were 
envisioned as a destination for shopping and retail activities. The rent collected from the shops was a 
source of income to the governing authority. In the past decade, with escalating land values and 
deteriorating rental collections, the local authorities have turned to the private sector. Involving the private 
sector has breathed life into the city’s cash-strapped public sector projects. However, the change in 
ownership raises concerns of how inherently ‘public’ these spaces are and its impact on inclusion and 
accessibility. The Bengaluru Development Authority (BDA), a para-statal, has proposed redevelopment of 
8 BDA shopping complexes into shopping malls through Public Private Partnerships (CRISIL, 2012; The 
Hindu, 2021). The proposal has received vehement opposition from citizens as they fear a deterioration in 
the quality (publicness) of these urban public spaces. The critical belief of many is that they become 
exclusive places, highly controlled, with distorted notions of the public realm and vulnerable user groups 
get excluded due to lack of affordability (Palavalli, et al., 2017). This research assesses if, rationally, there 
is a deterioration in the quality of the retail public spaces and if the phenomenon is indeed real, how can 
one improve it through design and planning solutions. Hence, this inquiry is an attempt to explore the 
influence of ownership on the publicness of retail urban spaces in Bengaluru and consequently, its effect 
on socio – economic inclusion and the built form. 
 

1.2. Methodology 

The aim of the paper is to formulate an empirical assessment framework that compliments the surrounding 
context and, interprets the ‘publicness’ of publicly accessible retail urban spaces beyond its ownership. The 
paper is divided into three sections. The first section of the paper delves into understanding theories 
related to the changing nature of retail urban spaces and its accessibility. The information collected through 
literature studies are employed to identify the parameters that determine the publicness of an urban public 
space. The second section examines the evolution of the retail urban public realm in Bengaluru and 
employs these parameters to assess three retail urban spaces with different ownerships – publicly owned, 
privately owned, public private partnership – to determine their ‘publicness’. They are evaluated through 
observations, site documentation and informal surveys of user groups. The third section utilises the key 
findings to explore a new design narrative that hopes to integrate the architectural, urban design and urban 
planning framework with urban land development.  
 
The study is limited to a design perspective of retail related urban spaces in Bengaluru. The way forward is 
to increase the robustness of the framework by further testing it in other contexts.  While the assessment 
framework is tested on retail urban spaces at the moment, it indicates significant potential for adaptability 
to other types of public spaces.  
 

1.3. Theories of Public Space 

The concept of public space is multifaceted. The meaning of urban public space has evolved over the years 
to include the changing nature of public spaces. Jane Jacobs (1961), one of the pioneers in the discourse of 
public spaces, categorises public spaces in terms of intensity, permeability, mix of use and safety with her 
concept of ‘eyes on the street’. Whyte (1980) constructs public spaces through its access and linkages, 
sociability, comfort and image, uses and activities. For Benn and Gaus (1984), the significant attributes for 
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a public space to be distinct from its private counterparts are access, agency and interest. Access represents 
visual, physical and social access to the activities in it; agency pertains to the ownership and control; and 
interest affects the stakeholders. Jan Gehl (1996) elaborates public space activities as necessary, optional 
and social activities. 

 
Table 1. Assessment framework derived from public space theories. Source: Karadagi, P. S. 

By the 2000s, the discourse on public spaces moved towards the declining quality of public spaces. 
Madanipour (2003) attributes the decline to financial constraints which drive local authorities to seek 
private investment. Kohn (2004) classifies public spaces as sites owned by the government, accessible to 
everyone without restrictions, fostering communication and interaction among its users (intersubjectivity). 
She highlights the changing nature of built forms - shopping centres changing to shopping malls - a hybrid 
- privately owned space that encompass characteristics of an urban public space within its architecture. 
Carmona et al (2008) define public space as: 

‘All those parts of the built and natural environment, public and private, internal and 

external, urban and rural, where the public have free, although not necessarily 

unrestricted, access. It encompasses: all the streets, squares and other rights of way, 

whether predominantly in residential, commercial or community/civic uses; the open 

spaces and parks; the open countryside; the ‘public/private’ spaces both internal and 

external where public access is welcomed – if controlled – such as private shopping 

centres or rail and bus stations; and the interiors of key public and civic buildings such 

as libraries, churches, or town halls’ (Carmona, et al., 2008, p. 4) 
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The Star Model for benchmarking ‘publicness’ of public spaces by Varna and Tiesdell (2010), designates 
five meta dimensions to assess a public space – ownership (public/private), control (free use), civility 
(maintenance), animation (activities) and physical configuration. Carmona (2015) furthers the study on 
public spaces by expounding on a new narrative which challenges the critical view of public spaces. He re 
– theorises the public space discourse by positing that public space production is place-sensitive and the 
design has to be constantly evolving, balanced, diverse, delineated, social, free, engaging, meaningful, 
comfortable and robust. 

‘If the dominant narrative of public space over the neoliberal era has been one of loss, 

wrapped up in notions of “decline” and reduced “publicness” stemming from the sorts 

of privatisation, commercialisation, homogenisation, exclusion and other pressures 

that the critiques articulate, then research demonstrates that this is certainly not the 

whole story, or even the dominant one. Whilst not everything is rosy in the garden, a 

different narrative emerges. Instead of loss, this is a narrative of renewal, one that 

celebrates the return of a public spaces paradigm.’  (Carmona, 2015, p. 398) 

The above is true in the Indian context, where public spaces have additional layers - kinetic and temporal 
in nature with constantly changing dynamics to accommodate social and cultural events and allowing for 
space appropriation (Mehrotra, 2021). Post-independence, an aspirational middle class influenced the 
design of public spaces based on western planning principles. This led to planners doing away with noise, 
large crowds, informal activities, often, at the cost of uniqueness and vibrancy visible in Indian public spaces 
such as bazaars (Gupta & Gupta, 2017). This is evident in Bengaluru city where the informal sector is often 
excluded or displaced from the planning and design process. 

 
Figure 1. Assessment framework – parameters, its indicators and rating scale to determine 'publicness'. 
Source: Karadagi, P. S. 

1.4. Assessment framework 

The literature review of public spaces compiled in table 1, is used to derive the parameters that form the 
assessment framework to determine the publicness of a built urban public space. The star model of Verna 
is adapted to diagram the assessment. A rating scale of 5 to 1 is used to measure and diagram the 
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publicness of the case studies (Refer figure 1). The term ‘retail urban space’ is used in this paper to compare 
case studies centred around retail activities with both built and unbuilt spaces which have an urban - public, 
semi-public - character. Each case study has distinct characteristics and typologies, ranging from informal 
markets, shopping centres and shopping malls.  

 

2. Retail urban public realm in Bengaluru  
2.1. Bengaluru: Planning and development 

Bengaluru, the capital of Karnataka, has undergone a major transformation over the past few decades. The 
city has an estimated population of more than 10 million and the municipal corporation covers an area of 
741 sq. km. Founded in 1537 AD by Kempegowda, the city has gone from a walled medieval town to a 
‘global city’. Today, the city is a multi-nucleated municipal corporation with two city centres. The ‘Pete’ or 
the old city core has evolved organically over time, with mixed land use and a compact built form. The 
cantonment, introduced during the colonial rule – the central business district, the administrative and 
cultural hub - has become the face of the city. The precinct abounds with government complexes, shopping 
streets, museums, art galleries and shopping malls. Figure 2 presents a brief history of the evolution of 
Bengaluru.  
 

 
Figure 2. Evolution of Bengaluru. Source: Karadagi, P. S. 

 
After independence (1947) several new extensions, developed by the Bengaluru Development Authority, 
were added to the city. Western aspirations contributed to a planning process, excluding some of the 
dependent communities in the new neighbourhoods. Revenue villages, such as Madiwala, located between 
these neighbourhoods were left out from the planning process and have developed in an unplanned 
manner (Ravindra, 1996; Nair, 2005).  
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2.2. Bengaluru: Evolution of retail urban spaces 

The city centres of old Bengaluru were characterised by streets with shops on the ground floor and 
residential quarters on the upper floors was the norm. Markets or bazaars were open and occupied streets, 
squares or open grounds. During the British colonial rule, the traditional bazaars were housed into built 
structures - KR Market (1927), Russell Market (1933) and the Johnson market (1928).  

Between the 70s and 80s, the Bengaluru Development Authority built shopping complexes on civic amenity 
sites to cater to the surrounding neighbourhood. The Jayanagar Shopping Complex, built in 1976, was of a 
hybrid character, integrating the already present informal market with the new shopping centre, a super 
market, public offices and a cinema theatre. This was followed by BDA Complexes in other planned 
neighbourhoods such as Koramangala. This decade witnessed the introduction of high-rise buildings which 
had retail activities on the lower floors and offices in the upper floors. By the late 1980s, privately owned - 
Alankar Plaza, Mota Arcade and Raheja Arcade brought in the beginning of a new typology of private 
shopping centres. 

     

Figure 3. Koramangala BDA complex (left). Source: Karadagi, P. S. HSR BDA complex (right). Source: Citizen 
matters. 

After the Liberalisation, Privatisation, Globalisation Policy was introduced in 1993 by the government of 
India, the market for the retail sector opened out with huge foreign investments pouring in. This was 
followed by a huge boom in the retail sector, with diverse retail formats - hyper markets, themed malls, 
lifestyle malls. In 2004, The Forum Mall, the first shopping mall in the city, was modelled on western design 
standards. The following year, the Garuda Mall in the CBD was inaugurated. The land belonged to the 
municipal corporation, BBMP (Bruhat Bengaluru Mahanagara Palike), and the mall and multiplex was 
developed under the PPP model.  

 
Figure 4. Evolution of built shopping spaces in Bengaluru. Source: Karadagi, P. S. 

By 2010, due to revenue deficits and the inability to maintain and manage urban infrastructure, the BDA 
ventured to capitalise on the retail boom by leveraging civic amenity sites on which the shopping complexes 
are situated and redevelop them into shopping malls. With a dearth of land and increasing population, 
these civic amenity sites have become prime property with high real estate value. The next section 
scrutinises three case studies, all catering the same neighbourhood - The BDA Shopping Complex (public 

All the BDA complexes followed a 

similar theme: low FSI 3-story 

structures envoloping courtyards, 

orange highlights on the facade, 

set backs used for parking and 

informal activities. The complexes 

sometimes host neighbourhood 

and community meetings. 
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owned), the Forum Mall (private owned) and the Market Square Mall (Public Private Partnership), to assess 
the impact of converting BDA shopping complexes into shopping malls. 
 

2.3. The neighbourhood narrative 

Koramangala, a prominent residential neighbourhood in the city, was developed by the BDA in the 1970s. 
It is located in south-east Bengaluru, spread over an area of approximately 7 sq. km. It is 8 km away from 
the city centre. The layout is bounded by two major arterial roads and has an intra-city bus terminal but 
lacks connectivity to the metro line. The locality, initially, was not a popular choice for Bengalureans to live 
in as it was perceived as unsafe. The development was mostly sparse in the first two decades of its 
establishment. The BDA Complex in Koramangala was built in 1984, before most of the surrounding 
residences were constructed. A private mixed-use project, consisting of both retail outlets and office 
spaces, called the Raheja Arcade (1990s), is credited with changing the fabric of Koramangala (economic 
times). This was followed by The Forum Mall (2004), one of the earliest and successful malls in the country 
(Asipac, 2011). By 2005, Koramangala became a sought-after neighbourhood, a cosmopolitan hub 
peppered with information and technology offices, start-ups, co-working spaces, retail activities and 
several eateries.  

 
Figure 5. The neighbourhood of Koramangala. Source. Karadagi, P. S. 

The Market Square Mall is located on the periphery of Koramangala, adjacent to the Madiwala urban 
village.  This mall occupies the land where, Madiwala market, one of the oldest markets in the city, primarily 
selling fruits, vegetables, flowers, and was initially located. The market catered to the residents and grocery 
shops in Koramangala as well as the residents in Madiwala. In the late 1990s, the market land was 
developed with the purpose of housing the existing market. The new 6-story building did not succeed as 
the resultant structure did not anticipate the needs of an open informal market. The market vendors were 
displaced from the maidan onto the adjacent service road (of a major arterial road) and still functions as 
the Madiwala market. The failed building was then used as an office building. As there was no demand for 
office spaces close to an urban village, the building was later converted into the Market Square Mall in 
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2007. This was done as a Public Private Partnership with a 30-year lease period (Build – Operate – Transfer). 
The revenue share was 40% of the returns to BBMP and 60% to Davanam Builders (BBMP Market Cell). 

 
Figure 6. Sections of the three case studies. Source: Karadagi, P. S. 

2.4. Case 1: The ‘public’ narrative 

BDA shopping complex 
The shopping complex is owned solely by the Bengaluru Development Authority and is located in the heart 
of Koramangala. It is surrounded by institutions on the west and south, and commercial buildings on the 
other two sides. Beyond the commercial buildings, the complex is surrounded by middle-income and high-
income residences. From the time it was established to the year 2001, the complex saw very low footfall. 
As the neighbourhood gained popularity, there was a steady increase in footfall. A great number of the 
users visit the complex to access its public services and the ancillary services that come along with it 
(photocopying, notarisation). To cater to the requirements of public offices, one will find typists occupying 
the courtyards to help prepare documents, an unorthodox manner of space appropriation.  
 
2.5. Case 2: The ‘private’ narrative 

Forum Mall 
The Forum Mall, privately owned, belongs to Prestige Group and is located between two significant and 
busy arterial roads in the city. A residential campus, also built by the same developers, borders the north-
west of the mall. The other edges are surrounded by large commercial stores, showrooms, small shops and 
office spaces. While the residential neighbourhood of Koramangala is on the north-east, the south is largely 
flanked by the Tavarekere revenue village. 

As Forum was one of the first malls in the city, people initially showed wariness to visit the mall. 15 years 
since its establishment, the mall has thrived and sees a huge footfall of more than 50,000 people a day 
(Asipac, 2011). The user groups vary – children, adults, senior citizens, men and women. The mall has, to 
an extent, also transcended economic boundaries and is accessed by people of different income groups. 
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2.6. Case 3: The ‘Public Private Partnership’ narrative 

Market Square Mall 
The Market Square Mall in Madiwala is situated at the intersection of two important arterial roads in the 
city. The immediate surrounding of the mall comprises of government institutions such as Finger Print 
Bureau, State Forensic Science Laboratory, traffic police station, on the south-east; Siddharta colony – a 
slum like area on the north-east; repair shops, general stores, budget hotels on the west. Starting from the 
mall, the Madiwala market runs along the service road for a distance of about 1 km towards the south-
east. Numerous central government staff quarters adjoin the rear of the market. Generally, people go to 
this mall for quick purchases or when they visit the Madiwala market. 

 

Figure 7. Access, activity and usage. Source: Karadagi, P. S. 
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Figure 8. Arrangement - physical configuration and form. Source: Karadagi, P.S. 

 
3. Reconciling the Public, the Private and the People 
3.1. Inferences 

The inferences are drawn from rating each indicator - under one of the publicness parameters - on a scale 
of 1 to 5 (refer figure 1 and table 3). The ratings for ‘agency’, ‘area’, ‘activity’ and ‘arrangement’, are both 
quantitative and empirical in nature. For example, control is assessed through the presence or absence of 
surveillance. Neighbourhood inclusion is observed by the presence of different user groups – based on age, 
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income and gender. Physical access is assessed by the number of edges though which the user can access 
the space. The rating for ‘atmosphere’ is generated through user surveys. A structured assessment of the 
three case studies (refer table2 and table 3) illustrates that the five parameters of publicness are inter- 
related. The vested agency and the surrounding area (location and neighbourhood), determine the 

activity, its corresponding arrangement and the resulting atmosphere. These dimensions together 
establish the collective perception and place identity. 

 
Table 2. Comparison between the three case studies. Source: Karadagi, P. S. 

Agency and surrounding area 
A comparison of the case studies reflects that just being publicly owned does not make the space vibrant 
and successful. Both the publicly owned and privately owned have a similar overall rating. Although the 
BDA complex allows for some space appropriation where spill over spaces can be used to have 
neighbourhood meetings, these instances are rare. The privately owned Forum Mall is rated slightly more 
public than the publicly owned shopping complex by virtue of its strategic location, intelligent marketing 
strategies and design elements. For example, allowing mall setbacks to be used as thoroughfares when the 
mall is closed reduces walking distance by 800 m. PPP owned Market Square Mall is the least public as it 
fails to integrate the informal market into the design and restricts all public access to the uppermost levels 
where the 4-star hotel is located. On the contrary, privately owned and maintained Forum Mall is relatively 
easy to access.  
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Table 3. Assessment of ‘Publicness’. Source: Karadagi, P. S. 

Activity and arrangement 
A high diversity in activities and retail format draws in people who in turn attract more people (Whyte, 
1980). This enhances natural surveillance – eyes on the street (Jacobs, 1961) – and creates a sense of safety 
for vulnerable user groups such as women and children. The BDA complex include mostly, public services 
and necessary activities. The Forum Mall includes necessary, recreational and social activities but does not 
provide public services. The Market Square Mall lacks recreational, social activities and public services and 
barely sees any footfall on weekdays. 
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Layers of necessary, optional and social activities - arranged in a hierarchy of retail formats and spaces; 

vendor carts, kiosks, small shops, big box stores peppered with cafes, open spaces, recreational spaces; will 

attract more user groups. Pricing and affordability also play a key role in including vulnerable user groups 
and contribute to their sense of comfort and place attachment. The type of retail format defines pricing, 
and, hence determining socio economic access. For example, it was observed that lower income groups 
feel more comfortable buying from small shops and street vendors. Street vendors occupy the pedestrian 
walkways outside both Forum Mall and the BDA complex, increasing natural surveillance and indirectly 
boosting the livelihood of these vendors. As there is a kilometre long market right next to the Market 
Square Mall, not many street vendors are present on the pavement adjoining the mall. 

Additionally, it was observed that high permeability - ease of access, entry points, thresholds and other 
urban design elements like seating, trees, shading facilitate social activities such as meeting people, people 
watching, events, engage the users with the urban space. The boundary walls of the BDA complex are used 
as seating; Forum has formal seating spaces built into the boundary walls; Market Square does not have 
any seating spaces but the steps at the entry is used for sitting. Hence, incorporating flexible spaces for 

sitting, resting, informal markets, street vendors, in the design will increase social inclusion. Similarly, 
reducing barriers and control devices such as tall boundary walls and fencing, enables both physical and 
visual access, drawing people into the space and enhancing its vibrancy.  
 
Inside and outside was also an important factor of distinction. Though anything outdoors and open was 
considered to be more public, movement though built spaces, their access, types of activities, and 
opportunities of interaction were important factors irrespective of public or private ownership. Legibility 
of the form, proximity and facilities like parking, escalators also influence people’s choices, behaviour and 
sense of comfort. 
 

Atmosphere 
Atmosphere was assessed mainly through semi structured surveys and informal interviews with 
stakeholders – consumers, sellers, management. Respondents associated place attachment with activities 
and spaces that are part of their life. Presence of other people, opportunities for formal and informal 
interaction, create a sense of publicness. Even though Forum has heavy surveillance, some user groups 
such as women perceive it to be safer as they are not exposed to eve teasing. Many users find the Forum 
Mall more comfortable as it is well maintained. The Market Square Mall was rated cleaner than the BDA 
complex but respondents feel it does not maintain expected standards. The street vendors fell the freedom 
to park their carts on the pavement outside but are not allowed inside any of the three case study premises. 
In other words, what is perceived as ‘public’ by some groups of people may not be perceived the same way 
by others. 

Assessing the three case studies reveals that public spaces must have diversity and choice. A hierarchy of 

activities and flexible spaces will attract users. Design, aimed at inviting people in (rather than control 

their movement), will enhance social inclusion, footfall and vibrancy. 

3.2. A new design narrative 

Public spaces are critical to the process of urban design and urban planning. Design practices have to move 
beyond a ‘one size fits all’ approach to a place-sensitive and multidimensional approach that respects the 
heterogeneity of human perception and everyday activities. Reinventing public space design within the 
formal framework of political and social ideologies and morphological typologies, offers challenging yet 
exciting opportunities for making adaptive public places. Designing from the users’ perspective, empowers 
the stakeholders to define, construct, and control publicness through their actions, reactions, and 
interactions. 
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The assessment framework and the resulting ‘publicness’ diagram, includes the surrounding area and 
neighbourhood into the process of design and planning, acting as a useful tool in public place production. 
The framework enables the integration of urban design and urban planning with land development and 
real estate to bridge the gap between the ‘providers’ and 'users' of public space and can be used by anyone 
– users, sector experts, authorities – to assess publicness. This research hopes to add to the discourse of 
drafting design codes and regulations - which facilitate universal access and provide a plethora of choices 
through new typologies of public spaces.  

3.3. Conclusion 

Public spaces are crucial to cities and set the stage for social interaction, events and memories. Essence of 
the public realm is constituted by this dialectic process of interaction, where the boundaries of publicness 
are constantly interpreted, restructured, and reconstructed through the forces of formal and informal 
control – individual, interactive, and institutional. It is essential to connect the new age hybrid public spaces 
with its urban fabric, inducing a hierarchy of diverse activities and spaces to encourage access to user 
groups of all classes, women, children, senior citizens and the informal sector, and aim towards creating 
more inclusive and yet successful urban spaces for the people, integrating the community with civic 
amenity sites through urban design and planning principles. This will enable a design approach that 
reconciles the ‘Public’ and the ‘Private’ space with its people and facilitates a new hybrid – ‘Public Private 
People Space’. Additionally, augmenting the design approaches with sound government policies is essential 
to create safe, vibrant, inclusive neighbourhood public spaces and streets, accessible to people from all 
walks of life. 
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Abstract 

Today, cities have developed strategies to ensure social interaction in urban spaces along with 
extensive research on general requirements of the same. However, a research gap exists in the 
needs, wants and expectations of multiple users within a society. Also, urban planners often seem 
to overlook the influence of spatial layout on socio-cultural perspectives of people in multi-
cultural countries like the United Arab Emirates. The research thus focuses on the concept of 
culturally diverse social inclusion, and the influence of spatial layouts within urban open spaces. 
With inferences from the literature review and case studies, parameters found were used to 
analyse two selected urban parks in Abu Dhabi: Reem Central Park (neighbourhood park) and 
Khalidiya Park (city park). Methods like photography were used in understanding spatial activities 
from different focal lengths, along with map layering, drawing and sketching to understand 
spatial layout in relation with social inclusion. To ensure a socio-cultural future in multi-cultural 
cities like Abu Dhabi, certain policies and guidelines are formulated through this research. The 
research also shows the use of hypothetical maps of people’s aspirations, based on the 
understanding of people’s cultural backgrounds and park practices, to understand how people 
would ideally use these spaces, and concludes by recommending an extensive spatial approach in 
building spaces which will contribute to better living conditions for the migrants in the city. 

 

Keywords 

Activity, Human Behaviour, Inter-Culturalism, Social Inclusion, Spatial Layout, Urban Spaces 

1. Introduction  
1.1. Research Background 

Considering the growth of the cities in a global scale along with migration, are countries really catering to 
its immigrant majority by making public spaces more accessible to all cultural groups? The concept of 
‘transnational urbanism’ results in situations where an immigrant is ‘in-between’ everyday practices that 
might be opposing; he/she must comply with two or more sets of rules and norms and ultimately must be 
able to function in two, probably completely different, realities. This ‘in-betweenness’ and the ways that 
they have to negotiate their position and their everyday experience are directly linked to the ways that 
they use urban public space (Trikalinou, 2015). Therefore, an in-depth exploration of the lives of migrants 
is essential to understand their standards of living and social opportunities in a society through which 
both these people are able to establish their identity in the new place and to understand how places 
influences their behavioral decisions. 

1.2. Research Framework 

As a first step towards the research, the existing gap was identified. It was found that there are studies on 
requirements of public spaces in general, but there is a gap in research to what are the needs, wants and 
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expectations of the other sectors of the society. Case studies around the world indicate the practices of 
people from diverse cultural backgrounds in urban open spaces like parks but the influence of spatial 
layout on these cultural practices have been often overlooked. The idea of inclusive urban planning and 
design is often based on ‘the assumption that the society is made of a homogeneous majority and a 
number of marginal minorities’ needs revision (Madanipour, 2007). Moreover, it was found that there is 
a lack of study in this domain among the middle eastern countries due to lower no. of institutions.  

 

Figure 1 Research Framework 

Thereby, it became necessary to explore the requirements in urban spaces with a different perspective 
and complement the large amount of research that already exists, especially in a country like Abu Dhabi 
where multi-culturalism exists. The research question was thus formulated as follows:  

How does spatial layout of urban spaces influence the social interaction of people from different 
cultural backgrounds?  
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2. Literature Review 

 

Figure 2 Conclusion of parameters from literature review, shown as a mind map in the beginning 

2.1. Context and ‘publicness’ 

The definition of public space varies to a huge extent in the modern context. So far, several authors have 
defined “public space” by emphasizing different aspects of the same. Since, my approach focuses on how 
migrants and various nationalities utilize public open spaces in Abu Dhabi, public spaces as defined by 
Carr are seen as the “stage upon which the drama of communal life unfolds” (Carr et al., 1993).  
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According to Jacobs and Appleyard (Jacobs and Appleyard, 1987), good public spaces have the following 
characteristics such as livability, identity and control, access to opportunity, imagination, joy, authenticity 
and meaning, open communities and public life, and, self-reliance. 

The ability to carry out activities as the user wishes, to enjoy the space, to manipulate the space feeling 
no control, are other factors that influence the publicness of an urban space (Low, 2002). However, these 
rights are limited by policies and surveillance in most of the public spaces across the world (Low, 1996). 
The character of publicness of parks hence depends on the degree of control of the space and how it is 
manipulated. This can often lead to form of contestation or struggles over space (Mitchell, 2003). These 
are influenced by the patterns of social inclusion / exclusion practices in a city.  

 

Figure 3 Production of Space  

2.2. Factors affecting Social Inclusion 

Social inclusion is defined as the process of improving the terms of participation in society, particularly for 
people who are disadvantaged, through enhancing opportunities, access to resources, voice and respect 
for rights (United Nations Department of Economic and Social Affairs, 2016). Proximity to urban open 
spaces i.e.; distance to these spaces is a key factor that affects regular use by people. According to (Kloek 
et al., 2013), people may use urban open spaces based on the following three aspects: 

• Emotional barriers – sense of safety and feeling of discrimination 

• Practical barriers – language, competency, time, budget, access to transport 

• Socio – cultural values and norms 

2.3 Migration and Culture 

For the immigrants, as they shift to a new country, they experience a new life in the host country 
compared to what they did in their native country. New urban open spaces could foster feelings of 
nostalgia in them. Hence, in multi -cultural cities, new attachments and inclusiveness develops when one 
is able to present himself and when others are visible in these everyday urban open spaces creating 
familiarization (Rishbeth and Powell, 2013). Therefore, place attachment is also an important factor 
affecting social inclusion.  

The difference in experiences for migrants is also a result of the differences in culture in a city. It is their 
constant socio -cultural struggle to shape their conditions that reflects in the shaping of cities linked to 
inter-culturalism. Inter-culturalism is the concept of not just accepting and maintaining the difference 
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between culture but also incorporating minority groups cross-cultural activities, dialogues and 
organizations: in essence, all spheres of public life (Sandercock and Lyssiotis, 2003). The everyday 
intercultural encounter would foster more mutual growth creating happy societies.  

Urban public open spaces create possibilities for intercultural learning (Amin, 2002). But they also are 
spaces that provide opportunities for less intensity intermingling, though it creates a feeling of 
togetherness. Urban open spaces like Parks are often associated with leisure activities or relaxation, 
leading to minimal social interaction. Urban parks are often designed to act as micro-public spaces 
where, through intimate proximity, healthy encounters and negotiations can take place.  

Migrants bring with them into the park many of the perceptual habits, cultural ‘ways’, and expectations 
about nature that were formed in their homelands (Byrne and Goodall, 2013). African – Americans 
preferred shaped and organized built environment with open spaces such as ball fields and paved trails, 
than wilderness setting and were less likely to recreate compared to the Whites and the Dutch (Johnson 
et al., 1997). In fact, a study in Chicago’s Lincoln Park revealed that the African – Americans care more 
about the service and maintenance quality compared to Asians who prefer trees and vegetation 
(Gobster, 2002). 

A research in regional parks of Chicago reveals that Hispanic groups are engaged in immobile/ stationary 
activities whereas Whites and Black Activity groups engage in mobile activities (Hutchison, 1994). The 
African - Americans are more involved in fitness activities and socializing, but Hispanics and Asians have 
more interests in picnicking than them. In eastern United States, Koreans, African-Americans, and 
Hispanics were more likely than Whites, Chinese and Japanese to participate in food related activities in 
park (Sasidharan, 2000). The Whites enjoy the aesthetic qualities and use the park mostly for jogging and 
walking (Özgüner, 2011). They also carry out activities like bicycling, dog walking, bring children and enjoy 
peace and quiet (Greenhalgh et al., 1995). But unlike the Whites, the Arabs and Turkish express their 
‘fear of dogs’ in UK, as keeping a dog as a pet in not a common tradition for them (Rishbeth, 2004). 

According to a study conducted in two parks close to the city centre in Al Ain, U.A.E. by Khaled Alawadi, a 
very low percentage of Emiratis were seen in parks during weekdays. In Al Jahili Park, during the 
mornings, Westerners dominated the park and South Asians and Arabs in the evening. Arab Females 
were engaged in reciting Quran in groups during different times of the day and Arab Families preferred 
highly vegetated spaces for privacy unlike South Asian Bachelors who preferred open spaces and areas 
closer to the road (Alawadi, 2018). Whereas in Al Selimi Park, except for a few South – Asian and Filipino 
workers or salespeople who would come to rest and spend their lunch breaks, the park is empty during 
the mornings. However, on Friday evenings, Arabs dominated the park under canopied trees relaxing. 
South Asians were seen to be playing card games (Alawadi, 2018).  

In Sydney’s urban park, an average picnic would be attended by 1—50 people in Arab families mostly to 
mark occasions such as birthdays. They create a micro-environment of their own through activities like 
the Hookah. Also, they are seen kneeling to pray at different times as per their religion facing towards the 
Kaaba in Mecca and breaking meals during Ramadan (Byrne and Goodall, 2013). It is the looseness of the 
park that allows them to transform the space as they wish which could not have been possible in other 
public spaces. 

Asian groups have high values of open spaces in UK, because it’s part of their culture to have family 
gatherings back at their native countries like India (Burgess, Harrison and Limb, 1988). In the US, based on 
a study in a national park by Setha Low, it was observed that Latino groups picnicked in the ‘back beach’ 
area singing and dancing creating a nostalgia of their home (Setha Low, Dana Taplin, 2005.) In a national 
park in Sydney, Vietnamese immigrants mention about how the presence of rivers evoked memories of 
Vietnam.  Also, some Vietnamese Buddhists established ‘forest monasteries’ like their homeland in 
Sydney’s parks to meditate. For the Arabs, water is related to paradise too. (Byrne and Goodall, 2013). 
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In Alawadi’s study, it was found that though Al Ain has a higher number of Emiratis, the females hesitate 
to come to parks due to lack of perceived safety. Compared to women from western countries, new 
immigrant women especially from Asian countries and Turkey engage less in urban parks as they are 
oriented to long hours of household work, language barriers, which eventually leads to exclusion due to 
accessibility issues (Eyler et al., 2002). Also, women prefer to visit open spaces in groups fearing safety.  

Either immigrants explore new ways to express their culture in new urban open spaces, or refuse to 
access spaces due to discrimination, or try and match with existing culture, or use both. 

2.5 AD Vision 2030 

The Abu Dhabi Vision Plan 2030 clearly identifies key qualities needed for public spaces such as safety, 
shopping, entertainment, and also highlights missing community facilities.  

As Parks, Streetscapes, Waterfronts and Public Places are evaluated, de-signed and developed; 
typologies, facilities and access are considered in the context of these standards. These values should be 
continually reassessed as population changes to ensure the public realm is developed optimally, but the 
research suggests a need to design for social health and to address the existing gaps in practice. 

3. Research Methodology  
• Visual observations as participatory covert observations. 

• Behavioral maps at hourly intervals by noting group activities by time and place to see how 
different activities and categories of individuals are scattered over time and space (people pass 
through, stop, specific usage), contestation of space and peak usage. 

• Mapping the pathway of each user over a 10-minute observation period – to find time-geography 
paths and to analyze how they are segregated by use characteristics. P 

• Photography to understand contestation of space, social and spatial boundaries and identify 
spots based on ethnicity, gender, age and class. 

The schedule for observations were as follows: 

Day Timeslot Timeslot 

Weekday 08:00 – 10:00 17:00 – 19:00 

Friday 10:00 – 12:00 19:00 – 21:00 

Saturday 08:00 – 10:00 17:00 – 19:00 

4. Primary Study and Analysis 
4.1. Reem Central Park, Reem Island, Abu Dhabi 

Located 600 meters off the north eastern coast of Abu Dhabi, Al Reem Island is one of the first free trade 
zones in the capital. It is a mixed purpose community with both residential, retail and commercial units. 
Residents who consider moving to Al Reem Island expect to indulge modern luxuries and amenities from 
all the properties.  
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Figure 4 Reem Central Park 

The central element within Reem Central Park is the skate park. It is located under a flyover, which acts as 
a bridge between two sides of the road. While this vastly improves accessibility, it acts as a transition 
between two edges within the district. This directly translates into better life between buildings. Social 
interaction between people is dramatically improved intuitively, as people are psychologically removing 
invisible barriers through efficient urban design. The other benefit being in a planning scale, this can be 
adopted into a typology to reuse these voids beneath flyovers. 

 

Figure 5 Skate Park under the flyover, Source: (Mena,2019) 
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Transparent elements within public space encourage curiosity and the willingness to move and explore, 
especially in the case of children. Even though humans generally get familiar with the layout over time, 
children always want to discover more, day after day.  When it comes to adults, during sunny days we can 
see a trend where they converge towards the flyover. Finding a shaded area is a common goal among 
adults especially during the day, and the space under the flyover helps people find and create a mutual 
space reducing the boundaries between them. This example is used to demonstrate the flyover as a 
temporarily present space for children and continuously present space for adults. The nature of the space 
makes it a passive space for adults and an active space for children. Another important aspect here is the 
layout itself. The space under the flyover is perpendicular to access path leading to it. This encourages 
cross articulation which are advantageous to groups both big and small. The space consists of both hard 
and soft surfaces enabling individuality. 

Although the cycling activity has its own path, it is unknowingly creating barriers for the people in the 
background as well. People who are stationery are generally more perceptive of their surroundings than 
people who are walking or cycling. These stationery people are taking part in activities passively, and 
open spaces between activity edges encourage interaction. Edges are a very important part in public 
spaces as not only do they define the place’s form but also spatial occupation for the users. 

 

Figure 6 Defined Cycling Path 

Hardscape and softscape elements also contribute in a similar manner and in many cases dictate the 
number of users and size of the groups. Children although active during the evening, seem tired and 
sleepy as compared to during the day. Adults on the other hand want to mostly unwind after a long day 
at work, and seem very relaxed during the evening. The beach is also an attraction here in the park, as it 
gives the people an option to move and watch the sunset. People are drawn to it, regardless of ethnic 
profile. During sunset, the borders between people are significantly reduced. 

There are a few unfavorable conditions as well. These cannot be observed from up close, but when you 
take a step back to zoom out and observe we can notice the many hidden anomalies. The Park is located 
within a neighborhood that caters to a social premium, as compared to other parks located within the 
city, which cater to different types of people, from various ethnicity to various income levels. Although 
accessible by everyone, some groups exhibit the lack of will to explore and be dynamic. Observing them 
for over an hour, they seem to prefer sitting against a signage board, talking to each other. It was found 
that they are observing other people as well. Similar instances can be seen regularly, where people feel 
they don’t quite fit in, and prefer to stay away from the others in the park. In the eyes of others, this 
behavior can be seen as undesirable. Observation from different focal lengths has helped in 
understanding the scale of the park, and the overall usage. The closer you are in Reem Park, the fuller of 
life it appears. Although advantageous to have a big park, occupancy is rarely more than half of its 
capacity, despite the larger catchment area. The case is true for all times during the day, in any direction 
of observation.  
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Figure 7 Adults active during the night 

 

Figure 8 Filipino group of families 

Another important discovery was the sighting of a big Asian group, which consisted of three families. 
When asked about covid and inclusion, they mentioned that they are sharing dwelling units with others, 
and sharing an open space is much easier. This was very interesting considering the fact that in the city, 
many families are living together in apartments and sharing the kitchen and bathrooms. Even with the 
COVID-19 restrictions in place the gap between their social boundaries was smaller compared to other 
groups who have come from nearby. 
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Figure 9 Activity Concentration Map – Reem Central Park 

 

Figure 10 Typical Activity Overlay – Reem Central Park 
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4.2 Khalidya Park, Abu Dhabi 

The Khalidiya Park in Abu Dhabi is one of the oldest parks in Abu Dhabi city. Upon first glance, the park 
lacks all the modern amenities of newer parks, but creates a very free and relaxed atmosphere as it is like 
a breathing space within the city. Surrounding the park are mixed use establishments that have existed 
for around fifty years, and instills a calm quality around the busy and fast-moving cityscape. Located 
within the park is a large supermarket, where families and individuals nearby can come to buy groceries. 
Khalidiya is a busy neighborhood, and is a defining factor because al-though multi culturalism exists in 
both these scenarios, inter culturalism is more prominent in Khalidiya. Also, very close by is the Sheikha 
Fatima pint Mubarak Park, which used to be the Khalidiya Park for Ladies. It has been redeveloped with 
more modern amenities. Residential occupancy in this area is strongly of mixed ethnicity, based on 
observations and asking around in supermarkets. There are many trees in this park, and a lot of birds can 
be observed during various times of the day. Even during strong summer days, the trees provide ample 
shade and cooling. The only hardscape element is the walking/jogging track within and along the 
periphery of the park. 

 

Figure 11 Khalidya Park 

Unlike the wide range of activities offered in Reem Park, Khalidiya Park is more straightforward. We have 
a multipurpose court which can be used for football, basketball, etc. There is also a big children’s play 
area, with swings and slides. The supermarket is at the southern end of the park, and in between, we 
have trees, footpaths for walking and jogging, and big lawns with a fountain at the center. Furniture I very 
well laid out in the park, with a lot of shaded seating spaces. Also, natural shaded cover is very high, 
extending almost the entire span of the park with tree shade available every 10-15 meters away. This 
natural system is more inviting for user programmed activities as compared to planned spaces like in 
Reem Park. Humans are unpredictable, after all, and a sense of freedom makes sure occupancy is always 
high. 

The Park remains mostly empty during the day time; we can only see slight crowd coming in after noon, 
although the supermarket within the park serves shoppers. Even on weekdays, we can see the 
supermarket filled with at least 40-50 people on average and these people directly come from the south 
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east entrance. They also leave from the same way, without taking a moment to enjoy the park. This could 
be due to their hectic schedules, but this is one instance where too much accessibility to the park has 
hindered the space inactive during the morning times. In the afternoon, by around 2pm-3pm, we can 
slowly see the crowd emerging, especially in the early evenings at around 5pm. People of different races 
and cultures come as groups or alone. Sitting down alone in parks is not unusual, but in the case of 
Khalidiya it is an active task rather than in Reem, where it was passive and intermittent. The spatial layout 
is defined by the type of users that are more involvement based as compared to being time based, where 
users interact in transit. The latent environment activities such as sitting under a tree are supplementary 
spaces that are not forced upon the user. In Khalidiya Park, apart from benches, there are the shaded 
seating areas, where people like to spend some quality alone time. Observing Pakistani/Afghani men who 
are sitting in the shaded area while using their phone, both users are temporarily present and these 
seating areas are like small nodes within the park. By following them they started to walk, rather than 
being seated. 

 

Figure 12 Usage of seating spaces 

There is a trust between the user and the space which allows for co-habitation. Spatial occupation is in 
direct relation with the spatial capacity, which allows us to understand the behavioral patterns. By 
following them they started to walk, rather than being seated. Their nature from being temporarily 
present in the seating area changes to being continuously present within the confines of the park. In this 
example, we can understand these two individuals having a sense of community. Whereas in Reem Park 
they would be classified as undesirables, without a feeling of security. 
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Figure 13 Afghani / Pakistani Men Walking 

The same can be said in the case of an Indian couple that was interviewed. They told they prefer to be 
around people who come from the same part of the world. They also told that they stay in Musaffah, an 
industrial city in Abu Dhabi which is about 30 kilometers from the city. When asked about other parks, 
they told they come weekly to Khalidiya Park because it’s a simple park which reminds them of parks in 
their home town. Many other people could be visiting here for the same reasons. The edges within the 
park in the form of hardscape and landscape dictate the interaction between various groups and 
individuals. Boundaries in the park, ironically dictate the boundaries of interaction here.  

Just like in Reem Park, observation from different focal lengths has helped in perceiving the way people 
use the space, in relation to the scale of the park. Unlike Reem Park, due to the enclosed nature within 
the city, we can see the occupancy is high enough to a point where we get to see the same observation, 
regardless of the focal length. The Park is of human scale, which directly contrasts the monumental scale 
of the buildings surrounding it.  

In the evenings, the park exhibits similar crowd and life. Again, when we compare it to Reem Central 
Park, Khalidiya is closely situated between buildings, and we there is very nice lighting due to the 
perceived scale of the buildings. Apart from lighting within the park, lights from these external buildings 
create a big impact due to the close proximity with the park. In the case of Reem Park, buildings are 
further away from the park and there is less of an impact when it comes to external lighting. Reem Park 
feels more isolated both within and outside the park. 

The park exhibits a strong sense of life as the gap between people reduces because of the crowd. 
Territorial boundaries are less between groups, and external lighting at night has a very big role when it 
comes to perceived security and sense of community.  

Its easier to capture the sense of transparency in Khalidiya. It was noticed that the users are continuously 
present within the park during usual activities such as cycling, walking, and jogging. Being in transit is 
intermittent within the park. On the other hand, when a seated man interacts with his children, the 
children here are in transit and are continuously present whereas the parent is stationary and 
temporarily present within the park.  
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Figure 14 Activity Concentration Map – Khalidya Park 

 

Figure 15 Typical Activity Overlay (Example) - Khalidiya Park 
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5. Guidelines and Recommendations 
5.1. Primary Concept for Layout – Post Pandemic 

To improve adaptability, a hexagonal spatial layout could be used at for a comparable size of square, a 
hexagon has more nodes. For instance, in the current context of the pandemic, let’s take four people who 
are standing two meters apart at four corners of a square. For six people, it would take lesser area in a 
park if they are standing at six corners of a hexagon. A grid in this pattern would spatially encourage in 
creating a habitat, which would link people more closely than that of a rectangular/square pattern. 

 

Figure 16 Shape of hexagon in imrpoving social inclusion 

 

5.2. Inclusive Clusters  

When designing a public space, activities must be in mutually inclusive zones rather than mutually 
exclusive zones. This reduces the gap between individuals and groups regardless of ethnic origins. The 
space also becomes more conducive, and this design can enable people to be more in transit, and reduce 
their boundary of space when not in transit.  

 

Figure 17 Mutually Exclusive vs. Mutually Inclusive Clusters  

 

5.3. Proximity and Reach 

However, to promote inter -culturalism, a good blend of both these strategies allowing for a growth of 
boundaries that is mutually inclusive while keeping the activity reach exclusive to those who want to take 
part in it. 
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Figure 18 Mutually inclusive and exclusive Cluster 

 

5.4. Shared Space and Social Infrastructure 

Provision of facilities like equipment for working out, vending machines, kiosks, seating spaces, benches 
apart from activity cores should be provided. Provision of these facilities in a spatially distributed manner 
enables movement which is more inclusive in nature. 

 

Figure 19 Spatial Distribution of Shared Social Infrastructure  
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5.5. Use of Information Boards  

 

Figure 20 Information Boards draw people together 

5.6. Translucency and Permeability  

 

Figure 21 Permeable structures 

5.7. Land Marks and Nodes 

Landmarks and nodes can have multiple pause points where people can take a minute to breathe 
between their usual activities and do so by gathering together. A shaded membrane within a park, which 
can be like a green roof covering an interesting path or trail or a monumental node like a sculpture can 
attract people for taking photos, selfies and also the important act of asking strangers to take photos for 
themselves.  

 

Figure 22 Pause Points 
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5.8. Benefits of Articulation 

 

Figure 23 Horizontal and Vertical Articulation 

Articulated spaces, whether vertical or horizontal can create depth and increase the perceived liveliness 
and sense of space within the same area. 

 

5.9. Proposed Application of Guidelines 

Based on the above guidelines, as an example, maps have been sketched to improve the levels of social 
inclusion within Reem Central Park and Khalidiya Park. This has been done based on the observations 
from the primary study while keeping in mind the aspirations and potential of the users and their spaces. 
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Figure 24 Aspirations and Potential Map - Reem Central Park  

 

Figure 25 Aspirations and Potential Map - Khalidiya Park 
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6. Conclusion 
In the research, urban parks of Abu Dhabi were analyzed through photography on the basis of 
comprehensive literature review to find that how very small interventions like cutting the bushes / 
removing a fence from entry points of a park improved the accessibility and visibility of a park and further 
how this impacted the perspective of certain cultural groups. Even small factors like maintenance and 
presence of huge trees were seen to influence how people felt their cultural group was being treated. But 
it was also seen that certain events like birthdays and musical events bought people together irrespective 
of their backgrounds specially in vast open spaces. 

Also, it was found that drawing on layers by hand is definitely more involving in sociological aspects, as 
compared to computer aided drawing and gave better descriptions about the aspirations of people.  

This paper thus brings recommendations that can shape urban spaces as inclusive centers in a city. 
Further directions of this research will be to: update the typology of spaces at bigger scales in Abu Dhabi 
that can influence people and how cultural inclusiveness could be looked in-depth for each cultural type 
of community belonging to Abu Dhabi and see how the existing parks have to be re-planned in the near 
future as the diversity would increase in the capital of Abu Dhabi. 
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Abstract 

In contemporary urban planning and designing, the places are highly influenced by local cultural 
values, an image of the city, forming an integral part of the design process. When we travel to 
different towns and cities, we observe local variation in its socio-economic structure, making the 
design more vibrant and meaningful to the local culture, e.g., Delhi. The research question covers 
how efficient, progressive and adaptive the systems are, in a continuously moving timeline and 
how various actors in the system act in a given situation? The impact is not just restricted to actors 
as bureaucrats but citizens as well with a strong voice in public participation. Qualitative research 
methodology is used in this research with inductive reasoning from specific to general, by reviewing 
of the latest literature in the field. From this literature it is found that how land-use planning sys-
tems are making progress with the stakeholders and bureaucrats and people in general with strong 
public participation and develop planning policies for the future. In conclusion, the solution to the 
current planning issues lies in the diversity in planning that we enjoy. The local tradition and culture 
should reflect in the built environment, combined with newly evolved styles and movements in art 
and architecture.  

Keywords 

Image of the city, Culture, Planning Policies, Place making, Delhi 

 

1. Introduction  

Successful Places are those, where people would like to spend their quality time, and have memories as-
sociated with it, and would know exactly where they mean. These places often have something unusual, 
which stands out from places around them, and has a rich character. It is a place where a beautiful and 
distinctive everchanging vista, with large trees or historic buildings can give voice to the local community 
and its culture. It is characterised as a well-designed spot, based on its unique local culture, and can make 
sense of culture as a centre point (Bain, Gray, & Rodgers, 2012). In contemporary urban planning, these 
places matter intensely to the human experience of personal activities, interaction, and are conditioned by 
how far we live and travel daily, alongside our economic prosperity. The specific notion of environmentally 
sustainable communities is observed in more compact cities and are seen as central to reducing energy 
consumption. Thus, the secret behind successful places is their impact on socio-economic and environmen-
tal sustainability, is something which is essential to understand (Adams, & Tiesdell, 2012). Such communi-
ties promote interpersonal connections and community interactions and are safe, walkable, healthy places, 
enhancing equitable access to wealth (Cervero, Guerra, & Al, 2017) and develop into an image of the city. 
Examples of such urban areas are found all over the world as it is observed in Delhi, the capital of India 
(Figure 1). Because of its rich history and culture, several architectural monuments of different styles are 
observed here. Within the historical narrative of the city of Delhi, it covers a period of almost six hundred 
years in its own unique spatiotemporal dimension (MARLEWICZ, 2016, 162p). 
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Figure 1. Delhi: Different Architectural Monuments in different style forming an Image of the City. Source: 
(Tripbeam, 2015) 

These healthy urban places are created consciously and cannot be a result of an afterthought. As said by a 
famous urbanist Dan Bertolet, people in these urban areas should feel connectedness to the physical city 
and the people in it, as cities have the power to bring people together. Due to socio-economic structure 
and interconnectedness of ideas and shared experiences, cities become more vibrant in their functioning. 
The different functions of the city include public places such as parks and playgrounds, libraries, community 
centres and schools, and they are important hearts of civic life. Other than this, people are benefitted from 
a wide range of designs such as attractive sidewalks, bringing shoppers to main streets, landscaping trees 
that beautify the area, as well as improve air quality and water quality, and a plaza, making an enjoyable 
walk in the neighbourhood, building a social bond, and properly allocated investments bringing tangible 
and intangible returns (Adams, & Tiesdell, 2012). Having said that, as cities are a mark of human civilization, 
urban spaces need to be compact in size, that does not mean small in size and should be well integrated 
with the countryside (ROGATKA, & RIBEIRO, 2015: 129p). As Delhi is a capital of India, and hence crafted 
as a global city, it is open for people outside the boundaries of the nation. Economic inclusion is possible in 
places such as shopping malls, spas, restaurants and call centres which are stripped off from distinct na-
tional signifiers, and citizens in these areas live an exceptional lifestyle (McDuie-Ra, 2012). However, middle 
class communities have become part of the masterplan with community development programmes and 
their representation as Resident Welfare Associations (RWA) having legitimate claim to govern themselves 
(HULL, 2011). 

2. Literature review 

In the initial stages of the relationship between people and urban places, it all began as a negative charac-
terisation of the industrial cities of late 19th century and early 20th century, lacking close face to face 
interactions unlike the traditional towns. These industrial cities were portrayed as dystopic and crowded 
hubs by scholars and novelists, always confronted by seemingly powerless individuals (Sen, Silverman, 
2014). The city is divided in two levels, the first level is our close families and neighbourhoods, and second 
level is the city itself. These different levels are further housed into permanent structures, through 
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economic organisation and publicly regulated institutions, within limited urban areas. Furthermore, the 
physical means of the urban area are fixed site, durable shelter, facility for assembly, interchange and stor-
age, and the social means include division of labour embarking on cultural processes. The resultant city 
then, is a complete sense of a geographic plexus, an economic organisation, an institutional process, a 
theatre of social action, and an aesthetic symbol of collective unity. The different actors of the city play an 
active role within conflicting groups and events (Mumford, 2016).   

Currently, the communities thus formed strictly deviate from 20th century modernism, with segregated 
land-use, and disconnected tower blocks, unlike were envisioned by architects like Le Corbusier. Streets 
now are more user friendly, and are places where people interact, children play, shoppers browse store-
fronts, and sidewalk vendors sell goods, unlike traffic machines. These are the places where there is a small, 
human scaled development with shared spaces promoted by acclaimed scholars and practitioners such as 
Jane Jacob (Cervero, Guerra, & Al, 2017). Therefore, places denote a material world that are not only lim-
ited by physical boundaries, but also temporal and socially constructed boundaries. Martin Heidegger laid 
the foundation for the term ‘placemaking’, with his notion of ‘Dasein’ (Being in the world). This simply 
means that we cannot exist without our surrounding world, but also the world cannot exist without people 
in it. In other words, it is through our conscious actions and interactions that the physical world is brought 
into existence, and has a mutually constructive relationship with the physical world being part of the expe-
rience of human inhabitant, and its meaning is dependent on socio-economic and political context (Sen, 
Silverman, 2014). 

Since the year 2000, Delhi has witnessed a construction and demolition boom, and therefore we can see a 
growing interest of urban artists in the fabric of the city. The speed and quality of transformation thus 
achieved is ecological, gendered as well as class-based politics. As stated earlier in the paper that this in-
terest is not coincidental, and the artists may have different backgrounds, biographies and aspirations. 
Delhi is a subject of criticism for many environmentalists and planners, however, for some artists the mar-
ginalised layers of nature, culture, social and history are important to see in the future. For others, it is 
addressing the issue of habitat such as land grabbing, social inequalities and exclusion. These artists have 
an aspiration to research the glamourous surface of the city, and further dig deeper into layers of alterna-
tive habitat (BROSIUS, 2016, 141p). 

The diverse data distance from or intimately close such as farming of marigold flower beds, farmers and 
resettled auto pullers, the habitat of homeless industrial workers or nomadic sadhvis, is collected by the 
artists, activists and archivist, as it is with the case of Atul Bhalla’s work. His work is deeply rooted in envi-
ronmental issues and water resources in the city in the context of physical, historical, spiritual and political 
significance of Delhi’s population. Another artist, Sheba Chhachhi reveals layers of material which include 
other qualities of the city such as the river Yamuna. She follows the skilful poetic and research-based par-
ticipation to understand spatial and temporal facets of the city. The third artist, Gigi Scaria and he brings 
insights into social structures and hierarchies of the built environment. Like Bhalla and Chhachhi, Scaria 
creates both distant and intimately close ways in which a world class collection of narratives and strategies 
can be challenged by everyday world (BROSIUS, 2016, 141 p.).  

According to Cresswell, Urban places are the result of recording of activities in the built environment in the 
neighbourhood planning of cities (Fainstein, & DeFilippis, 2016). Recently, within these neighbourhoods 
there is quite a bit of control of citizens with the public participation process being adopted in a more 
stringent way, and there are more opportunities for them to make their own contribution. Such kind of 
community participation avoids conflicts between planners, public officials, community organizers and 
leaders to make a community design decision. Such community participation is in the form of placemaking 
workshops, focusing on limited geographic space, a public square, a park, or a housing development, en-
couraging creative thinking. While others participate with information and options of resource allocation, 
land-use, or public transport. The information to citizens is presented in a digital format such as GIS and 
CAD, which makes them understand challenges of land-use in a simple manner. A common approach 
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adopted in these community meetings is that they treat participants like adults, and a sense of being heard, 
by valuing their ideas (Nabatchi, & Leighninger, 2015). 

3. Methodology 
In this research qualitative research methodology is used, with inductive reasoning from specific to general. 
We have used an example of a global city, ‘Delhi’ to generalise the concept of placemaking, and how local 
actors such as bureaucrats and stakeholders contribute to the discourse. In this research ‘discourse analy-
sis’ method is used, in analysing the relationship of people in the making of urban places. The focus group 
for the research are the internal stakeholders like government, developers, planners and external stake-
holders such as people in general. To answer the research question, how efficient, progressive and adaptive 
the systems are, in a continuously moving timeline, and how various actors in the system act in a given 
situation, a review of literature is conducted with a descriptive research design.  There are two main chal-
lenges that are observed in placemaking and they are: 1. What constitutes a good design 2. Delivering good 
design engaging with real estate processes, particularly through land-use plans. This paper puts emphasis 
on these challenges and further analyses the role of good design in the real estate development process in 
building an image of the city. The limitations of the paper include a smaller number of literature available 
for this topic, and it does not give a clear picture of the layers of the social strata. However, it develops into 
an interesting narrative about place making in the city of Delhi. 

4. Research Findings  

According to the discourse analysis of the literature review and the text, the relationship between people 
and urban places is derived, and is as follows: As a global city, Delhi, goes through an evolutionary process 
of planning, and it is a collective result of complex bureaucratic procedures, political ideologies, local and 
global economies and multicultural society. Some planners only focus on some specialised areas such as 
transportation planning, environment planning, real estate development, heritage and conservation etc. 
They use various data collection methods to collect data and evidence before preparing the plan. They also 
research, design, and develop programs; lead public processes; affect social change; perform technical 
analysis; manage; and educate. Planners help the community and its various groups to identify their goals 
and prepare strategies to implement the plan by enforcing it in coordination with many groups of people.  
Planners need to address growing concerns regarding sustainable communities.  These concerns are satis-
fied with the help of plans that can take a variety of forms including policy recommendations, community 
action plans, comprehensive plans, neighbourhood plans, regulatory and incentive strategies, or historic 
preservation plans. Other examples of plans include redevelopment plans, smart growth strategies, eco-
nomic development strategic plans, site plans, and disaster preparedness plans etc. (APA, 2015). Amongst 
these, relationships between people and urban places are highly influenced by the real estate development 
process which is described below.  

The debate about what constitutes a good design is seen from the perspective of successful developers 
and architects in the real estate project. For a developer, a good design is one that offers a building that is 
not only a good affordable housing option but also one that is cost effective to own, operate and maintain 
over a long period of time. This requires a strong vision, leadership and attention to detail. However, the 
question is whether other stakeholders of the real estate project, such as architects, planners, the public 
at large and potential buyers and tenants do think the same way? And whether this changes according to 
the location in which they exist. To answer these questions let us see real estate in a holistic way. The term 
real estate means different things to different people. For most of the general public, it means the physical 
homes that we live in and the commercial office spaces where they work. For a planner, it is a way in which 
the economic goals are achieved through comprehensive planning such as social goals, business growth, 
job creation and housing development. They also may influence the geographic direction of development, 
for instance, encouraging high density mixed-use development around transit stations. For elected 
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politicians it may mean, development as means to encourage investments that are in line with policies, 
plans and desires of their constituents, and expand on the tax base of an urban area. For an architect, it 
may mean a project that will generate fees and can lead to repeat business, exploring their own aesthetic 
ideas. For an investor it is a better option to low-risk investments such as share market, and lastly for a 
developer it is just a product that will be sold in the market (Brown, 2015). 

Planning neighbourhoods and cities start with a land-use map which is published for 20 to 25 years. Land-
use maps is a comprehensive land management system (Enemark, Hvingel, & Galland, 2014, 343p) that 
caters to the primary and secondary needs of the citizens, facilitating investment opportunities in certain 
strategically important locations on one hand, and puts restrictions on land which are of heritage value 
both in terms of the natural and built environment on the other (Figure 2). The transport corridors, indus-
trial development and other social institutions such as universities, hospitals, post offices, fire stations be-
come an integral part of the land-use map. These zones are identified on the map as per spatial planning 
strategies i.e., proximity of land-use based on their function. Land use maps are then supplemented with 
planning policies that enable people to take advantage of the land in question. Thus, a business cycle is 
complete, and cities start functioning. Furthermore, suggestions and objections are invited from the citi-
zens and amendments are made for a reasonable claim (Figure 2). To make day to day business more eth-
ical, credible and accountable, several compliances are made mandatory to establish order and security.                                                                                                                                                                                                                                                                                                                                                                                                  

     

 

Figure 2: Land Use Plan and Citizen Needs  

5. Conclusion  

Socially sustainable cities are the result of the transformation of deprived urban areas, and it is also instru-
mental in attracting new investments to cities (KRIŽNIK, 2018, 83p). For South Asian cities like Delhi, they 
must transform themselves into productive and liveable places by not only focusing on rapid expansion of 
their peripheries, but also addressing challenges of their city cores. These are commonly observed places 
which are associated with congestion forces including clogged streets, polluted air, unaffordable land and 
the prevalence of slums. It is of national importance, how these places in the cities are connected spatially 
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to other towns and cities. Relationships between people and these places are a result of appropriate and 
effective policy design and regulations but can be daunting if there is a defective governance and finance 
deficit. The market forces do not address the issues of externalities such as public infrastructure, which is 
only possible through government intervention. Furthermore, policy failure can hinder the development 
and therefore, it is essential that a sound urban government, capable institutions, and good leadership is 
in place to build capacity for good policy making and effective spatial planning. Such cities can be trans-
formed through integrated design in spatial planning, shaping the urban form by a variety of land-use pat-
terns and vibrant neighbourhoods. These approaches require attention to details such as local area devel-
opment plans, streetscape improvement, public space provision, urban design, good connectivity and place 
making. The implementation of these details allows greater dynamism and flexibility that can respond to 
short term needs, and long-term needs in spatial planning development (Ellis, & Roberts, 2015). The built 
environment of a city like Delhi invokes soft power which should involve cultural values and policies that 
become symbolic, iconographic, placemaking, and can be expressed as cultural, and poetic identity of the 
nation state (Wildsmith, 2018, 85 p.). In such a venture, Delhi must adopt new architectural styles and 
movements expressing an image of the city as the capital of India. 
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Abstract 

It was since the inception of a modernized Abu Dhabi in the late 60s that its housing has been 
evolving as well. Land allocation to Emirati nationals, the founding of a national housing program 
and the very new Master Plans for Abu Dhabi were all parts of a major effort of Sheikh Zayed to 
settle down a primarily nomadic population and provide contemporary amenities and services 
without compromising their cultural identity. Housing – both individual and social – transformed 
equally fast to the city itself – from the “Arish” and the “Sha`abi” house to the “western villa”, 
thus creating a cultural clash, a paradox between the Islamic-Arabic lifestyle and the imported 
socio-architectural properties of the villa type. This paradox is strengthened by the environmental 
behavior of the buildings within the climatic context. 
However, it is due to a demand increase and to the latest international socio-economic 
developments that the current national housing model should reconsider its strategic options in 
terms of the architectural typologies and the urban footprint used so far. Furthermore, a shift in 
global urbanism and housing towards open and inclusive cities and against the spatial 
manifestation of zoning and horizontal sprawl have reopened the agenda on neighborhood 
densification, housing typologies and a renegotiation of the usage of urban land.  
The paper attempts to address the questions regarding this cultural paradox, by highlighting the 
users’ perspective. It presents the findings of a survey amongst Emirati nationals with regards to 
the compatibility between their cultural daily patterns and their housing. By providing insightful 
critique on their housing properties and their performance on key notions such as privacy, space, 
religion, climate, family and car dependency, the respondents assist in depicting their needs. The 
results of this survey and their interpretation could lead to possible shifts in the housing strategy 
and policies of the city and the Emirate of Abu Dhabi and potentially to other cities in the Gulf 
region. 
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1. Introduction  
1.1. The Abu Dhabi context 

Abu Dhabi’s growth amongst all new cities in the Gulf region is exemplary, reasons being that Abu Dhabi 
failed to sustain its pre-oil urban core as well as that Abu Dhabi was the last one to embrace 
modernization (Al Fahim, 2013). Yet,  the first step of Abu Dhabi’s modernization was arguably the 
hardest one. Two parameters were key to this observation: first, Sheikh Shakhbout’s hesitation to open 
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up the city’s economy to any foreign intervention that kept the city inactive during the 1960s (Al Fahim, 
2013 and Bani Hashim, 2019), a stance that was reversed once Sheikh Zayed  took leadership over.  

Secondly, any spatial transformation implies a social one. In this regard, Zayed was aware of the necessity 
to settle the Bedouin nomads down permanently towards the creation of an urban identity, in parallel 
with a national one (Kyriazis, 2017). Additionally, Abu Dhabi’s transformation would require a significant 
human capital, both the labor force and the service providers. This led to a reshuffling of the population 
ethnic mix that still characterizes the UAE today1. Sheikh Zayed had anticipated this transition and 
requested that the new housing schemes for the Emiratis ought to preserve and reflect the local cultural 
values (Elsheshtawy, 2016). 

With regards to the establishment of a national-cultural identity upon the birth of the Emirates’ Union in 
1971 and a connection to the land (both literally and metaphorically), land distribution acted as 
motivation and as a catalyst for development. Sheikh Zayed initially gifted three land plots to each Abu 
Dhabi native – a residential, a commercial and an industrial one – at an unprecedented move (Al Fahim, 
2013). Furthermore, he prioritized the replacement of the traditional “arish” (palm frond) housewith the 
“Sha’abi” (the “people’s house”), a modernist adaptation of the Bedouin lifestyle (Elsheshtawy, 2016). It 
was the beginning of the national housing program (for Emirati nationals), a program that remains highly 
active to date. 

1.2. Urban Planning Provisions 

The early transformations on housing were endorsed by all Abu Dhabi’s master plans, starting from 1962. 
Given the eradication of its pre-oil core, Abu Dhabi’s architecture and urban planning have become a key 
factor on introducing a novel, modern identity for both the newly-born federal state of the UAE and its 
Capital city. Doxiadis’ superblocks influenced the iron grid plan that also fitted the political priorities for 
equity, uniformity and flexibility enough to rapidly channel the anticipated oil revenues into the 
production of urban space (Kyriazis, 2017).  

Both the Harris and Halcrow Plans in 1962 proposed attached units organized on L-shaped, courtyard 
blocks. They were both rejected though for the curved road network proposed, as Zayed preferred a 
more practical iron grid. The Master Plans of Arabicon, Takahashi and Abdelrahman Makhlouf followed 
that rigid grid ever since. It was the latter one though that in 1968 proposed a neighborhood module to 
fill in the Superblocks. A module based on U-shaped clusters of single houses (in single plots) that 
separated pedestrian and car traffic and provided all amenities within walking distance.  Makhlouf 
mentioned: “I made a social plan for how we would fill Abu Dhabi’s grid with housing. Each unit had 
seven houses. The plan was made so that neighbors from the same block could sit together after evening 
prayers. My plan reflects their traditions. You don’t have to walk far to visit your family, and you had all 
your services, including the mosque and school, nearby” (Reisz, 2013). However, the “sha’abi” villas he 
designed and incorporated into his neighborhood modules were destined for Emirati nationals only, as 
expatriates were expected to live in the CBD apartments (Bani Hashim, 2019). 

By the early nineties, the main Abu Dhabi Island gets saturated and development pushes towards the 
vast mainland. The Comprehensive Plan of 1998 – conducted by Atkins – is the one to introduce the 
suburbia of low density, extreme zoning and sprawl. Since then, two types of housing provision exist in 
those areas:  

Housing units (and their land plot) that were constructed en masse and distributed to the national 
program recipients. All those units shared the same design, a hybrid adaptation between the sha’abi plan 
and the “western villa”. 

1 On 2016, only the 13% of the UAE population was Emirati nationals.  
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Housing units that were designed/constructed under different plans, as the owners were recipients of 
land plots only. They were annotated as “private villas” (houses for the nationals to live in) and 
“investment villas” (houses to be rent to expatriates for income generation). 

Through the Abu Dhabi 2030 Framework Plan  (issued in 2007) the city would upgrade from a federal 
capital to a global hub in tourism, sports and culture through an emphasis to leisure and “starchitecture”. 
Urbanisms of exclusion (Kyriazis, 2019) were created along the seashore, while the suburbs kept on 
expanding horizontally. 

The 2030 Plan also allowed for free and unbiased expression of architectural styles. Indeed, the influence 
of the Sha’abi house as a social and typological transition, the ethnic diversity of the architects in the 
country and the lack of of criticism on the accessibility to easy, popular architecture, has led to a 
polyphony of architecture morphologies within the already featureless suburbs (Kyriazis et al., 2018). 

1.3. Housing Transformations 

As the city was evolving, the housing unit types were evolving as well. However, those transformations 
seem to follow three distinct resonates that still define the urbanscape. The early transformation 
attempts from the fareej to the sha’abi house were accepted by the locals with skepticism, as the rigid 
modern layouts and the shared courtyards were not reflecting their cultural particularities (Elsheshtawy, 
2016). However, improved versions of the sha’abi house made the Emiratis customize spaces and adapt 
easier to the new, civic life (Elsheshtawy, 2016). Furthermore, according to Stanek (2020), Makhlouf’s 
master plan and the Sha’abi houses consisted the manifestation of a cracking point between 
technological modernity and cultural (Arabic-Islamic) specificity.  

The second shift (from the courtyard house to the detached villa) had paramount implications on the 
production of urban space, sprawl, the human scale and the sociocultural daily patterns and behavior 
(Kyriazis, 2018), albeit with limited literature. Menoret (2014) argues that the first villas were 
implemented to host the western expatriate officials of ARAMCO in Saudi Arabia, soon after the 
beginning of the oil boom. The detached villa became a trend, an icon, a means of splurge and a tool for 
social segregation and gentrification from within.  

The western villa transition in Abu Dhabi took place within the early 80’s. All developments including the 
national housing program were increasing plot sizes and automobile dependency to the expense of 
community facilities (Alawadi, 2018). Combined with new sets of standards by authorities and the need 
of the land-owning nationals to distinguish themselves, the villa typology prevailed and monopolized all 
low-rise areas of Abu Dhabi.  

The third housing transformation was an outcome of the increase in both the demand and the push for 
larger profit margins through the intensification of the plot use (Bani Hashim, 2019). Under a series of 
increases on development control regulations (maximum heights, GFA, plot coverage and the like), more 
properties were allowed to become investment ones (through subdivision) and increase in floors and 
total area, thus significantly altering the urban scale properties of entire neighborhoods (Kyriazis et al., 
2018).  

A fourth transformation would be the return to the “fareej”, the Arabic neighborhood, and the courtyard 
house as its single unit. On one of its manuals, the Abu Dhabi Urban Planning Council called designers and 
developers to openly consider returning their housing projects back to the courtyard house model and 
the multiple virtues of the organic and compact Arabic urbanism (UPC, 2007). The “fareej” would be an 
opportunity to reuse traditional ideas under contemporary technologies. 
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2. The Survey 
2.1. Research Question - Methodology 

The focal point of this paper remains on the housing transformations and extends the initial question that 
Kyriazis (2018) refers to: Sociocultural daily patterns as well as the existing climatic condition seem to 
contradict the reasoning of the second housing transformation (from the courtyard house to the 
detached villa) and fail to justify the dominance of the existing housing morphologies and architectural 
vocabulary. This paradox, as viewed from the housing users, remains the subject of the research 
presented here. How do Emirati nationals experience this contradiction between their cultural needs and 
the very house they dwell in? Is there a balance between the overall given context and the act of living 
and how dynamic is it? 

A survey was used, in order to shed light to the users’ perspective. It was addressed to Emirati nationals 
only as they are the only ones to have an opinion regarding the full range of available housing in the city 
(that would include all typologies and usage types, from apartments and private villas to the national 
housing program settlements. The survey revolved around two main questions-issues. First, the inquiry 
on the relationship between the respondents’ cultural habits to the architecture of their houses. Second, 
to identify current trends and shifts on Emiratis’ preference of housing types that could allow urban 
planners to consider densification options for the existing suburban zones at an attempt to control and 
reverse the urban sprawl and increase the functionality and sustainability parameters at the 
neighborhood scale. Lastly, the survey attempts to highlight the need to address issues related to 
contextuality, locality and a synthesis-driven design, thus reiterating the importance of architectural 
design. 

2.2. Identity of the Survey 

The survey was conducted digitally through the “survey monkey” digital platform for five months (from 
March to July 2020). A total of 227 replies were received with a completion rate of 78% (177 complete 
and 50 incomplete replies). Out of them, 140 replies (61.67%) belonged to women and 87 (38.33%) to 
men. The majority of the respondents (151 or 66.52%) were at the younger end of the age frame (18-30 
years old), with the ages of 30 to 50 years old to follow (73 individuals or 32.16%) and only three people 
above 50 years old (1.32%). This distribution is indicative of the dynamic status of the Emirati nationals’ 
population. Out of the overall participants, 140 (61.67%) were not married and only 87 (38.33%) of them 
were married (figure 1).  

   

Figure 1: Questions 1 to 3 (Personal Information). 

2.3. General Housing Information 

The second chapter of the survey was seeking information on the main housing properties.  
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In question 4, the 76.67% of respondents own the house they live in. The ownership occupancy 
percentage was expected to be higher due to the UAE particularities (the Emiratis-only land ownership, 
loan payments’ facilitation etc.) (figure 2). In support to those answers comes the response to ownership 
of other housing units in Abu Dhabi (question 5): A significant part (78.57%) of respondents do not own 
other houses in the Emirate. (figure 2). Therefore, despite the fact that Emiratis enjoy favorable 
conditions within the real estate market of the country for owning both land and housing, the ownership 
occupancy percentage remains in rational levels. This may also be affected by two more elements: First, 
by Emiratis that may dwell in housing that is provided by their employers. Second by the fact that housing 
subdivision and lease to other residents was allowed in several districts of Abu Dhabi. 

The financial robustness of the indigenous population shows on the fact that only a 29.05% of them live 
in a house that was provided by the National Housing Programs, while a 70.95% of them do not (question 
6). While it would be extremely important to view the dynamics of this distribution and its evolution 
through time, this majority of 71% could also be broken down to factors that ought to be highlighted 
(figure 2).  

   

Figure 2: Questions 4 to 6 (House Ownership) 

Question 7 asks on the age of the house that the respondents are living in. Remarkably enough, the 
percentage decreases with the building stock ageing. The majority of houses inhabited by the 
respondents are built after 2000: A 34.45% of the total in the 2000-2010 decade and a 34.93% after 2010. 
This linear distribution is also indicative of the overall improved quality of Abu Dhabi’s housing stock 
(figure 3).  

 

Figure 3: Question 7 (Building stock age) 

The size of the households is another critical issue.In 210 responses on question 8, an average of 9.83 
people per household came up, significantly higher than the average values on the Abu Dhabi 2030 
Framework Plan (ADUPC, 2007): 9.5 people per household on rural areas, 8.1 for Al Ain and the Western 
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Region and 7.6 for Abu Dhabi. The most common responses were: five and eight people (25 times each) 
and ten people (22 times). In terms of clusters, the 5-10 people per household group stands out with 
54.7% of the total responses. A 33.8% of the responses contains numbers higher than the 10 people 
average. This is a remarkable part of the households, for which special architecture solutions that could 
accommodate large numbers of individuals must apply. If combined with the strong findings of question 
5, it could raise an issue of a shrinking financial status within families or their inability to purchase 
additional housing and claim independence (figure 4).  

 

Figure 4: Question 8 (people per household) 

Typologies are also mentioned in the following question (question 9): A 57.62% of the respondents 
describes their house as a “courtyard house” (figure 5). Overall, it seems that the participants are happy 
with the house they live in (question 10). A 68.57% claims happiness, while only an 18.1% suggests the 
opposite (figure 5).  

  

Figure 5: Questions 9 and 10 (main description) 

2.4. Morphology - Typology 

The third chapter of the survey is dedicated to more specific morphological features and typological 
properties.  

As it appears on question 11, a 65.14% of the respondents live in a house with a garden, while a 
remaining 34.86% do not (figure 6). However, if compared to question 9 and the 7.62% apartment 
occupancy, one could argue for the lack of gardens within the other mentioned typologies (especially the 
attached housing).  
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Question 12 is deepening the No11 one. The majority of the participants (31.52%) admitted that they 
never use their garden, while an equally remarkable part (28.48%) uses the garden at a seasonal basis – a 
finding supported by the extreme climatic conditions during the summer (figure 6The apparent 
behavioral inconsistency between the answers in questions 11 and 12 can be justified by – as 
aforementioned – the climatic conditions, namely the constantly extreme heat and humidity levels from 
early May to October. However, privacy  also contributes to this finding (Kyriazis et al., 2018).  

  

Figure 6: Questions 11 and 12 (garden) 

Questions 13 and 14 attempt to elaborate on the qualities of the open plot space and highlight the 
dimension of automobile dependency in the city. Despite the fact that the majority of Abu Dhabi’s 
streetscape is spacious enough to accommodate on-street parking for plot owners and visitors alike, the 
majority of the housing plots contain at least one car parking spot. Regarding this particular survey, 8 out 
of 10 plots do (question 13). In particular, a 37% of such in-plot car parking areas actually occupy parts of 
greenery. Comparing though the total number of respondents to question 14 to the ones that replied 
“yes” on question 13 can safely push that last response to roughly 50% (figure 7).  

  

Figure 7: Questions 13 and 14 (car parking) 

Question 15 is trying to shed light into the qualities of the plot’s open space and to the desires of its users 
(figure 8). Surprisingly, the smallest fraction of the respondents requests for more car parking space into 
their garden. Privacy in the other hand can mostly be related to the urban design properties at the 
neighborhood scale. Depending on the buildings’ heights and the built/open areas dimensions and ratio, 
some more conservative families would hesitate using their garden space in order to avoid visual contact 
from their neighbors’ upper floor windows. This behavior could explain the question 12 findings.  
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Figure 8: Question 15 (garden) 

Questions 16 and 17 ask about the house itself, as a bulk size. The numerical options chosen by the 
researchers had to adapt to the large size of the housing units. Since this study focuses on Emirati 
nationals, it is both their demographic needs (UPC Manual) and the historical evolution of their housing 
properties (Alawadi, 2018; Elsheshtawy, 2018; Kyriazis et al., 2018) that led to such numbers. According 
to that choice, 37% of the respondents live in a house of 120-200m² in area (net floor area), 23% of them 
in a house of 200-400m², 22% in a house less than 120m² big and a remarkable 17% in a house larger 
than 400m² in size. Those findings are not surprising. Both the individual housing units (“western” or 
stand-alone villas) and the ones provided by the national housing programs usually exceed 200m² of GFA 
(gross floor area). Surprisingly, a 39% of the respondents stated that they could use even more space and 
contrasting to that, only 2% could live with less than what they have (question 17, figure 9). 

When the same question was posed regarding the overall land plot size, a small but indicative shift was 
observed (figure 9). According to this, the respondents that could live on an even smaller plot reduced to 
just 1% and the ones that could ask for more space increased by 3% (to 41% of the total).  

   

Figure 9: Questions 16 to 18 (house and plot sizes) 

Questions 19-24 pass on a subject more related to typologies and the experience-usage, yet still 
interrelated to the overall morphology of the housing unit and the neighborhood.  

While the extreme climatic conditions heavily affect behavioral and usage patterns on housing, the 
interior spaces do not necessarily follow. On the question related to the usage of air conditioning (19), a 
remarkable 61% of the respondents admitted that they keep the A/C units on throughout the day, every 
day, on every season of the year. The consequences of this finding are severe with potential impact on 
the physical health of the inhabitants, on the waste of electricity and on the prolongation of heat-island 
effects at the neighborhood scale (figure 10).  
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Figure 10: Question 19 (Air Conditioning) 

Question 20 raises the issue of the existence of big floor-to-ceiling windows in major spaces of the house 
(i.e. the living room) and the respondents’ majority replies affirmatively (52%). This is an expected result, 
also supported by the findings of Kyriazis (2018): house owners seem to have preferred an imported 
façade typology that is associated with the creation of style and image that consequently generates social 
status rather than resonance and adaptation to local conditions.  

Question 20 also attempts an introduction and connection to the topic of privacy, as one of major 
importance for sociocultural reasons. The existence of large glass surfaces may be associated with a 
depreciation of privacy in the hierarchy of design principles and the findings of question 20 could suggest 
such a transition. However, the following question (21) seems to overturn this impression. In particular, 
when questioned how often do people keep the curtains open in their main windows. A 17% replied “all 
day, every day” and a prevailing 65% replied “every day but only during daytime”. Those two combined at 
82%, indicating a turn towards a more rationalized privacy management within the house. At the same 
time though, they also underline the paradox of having large curtain-wall facades but disregarding the 
consequences on indoor heating and an increased energy consumption. 

  

Figure 11: Questions 20 and 21 (Windows, curtains) 

Question 22 directly poses the issue of privacy within the housing units of the respondents. Remarkably, 
a significant 44.57% does feel exposed in some areas of their house. Details on those areas surface with 
the help of question 23. Out of the 75 replies, there were several cases with more than one spaces 
reported. In total, bedrooms topped with 37.3%, followed by living rooms (27.7%) and two outdoor 
spaces, the front yard (9.6%) and the back yard (8.4%). The prevalence of living rooms and bedrooms 
combined with the findings of question 21 could raise an issue of privacy concerns, according to which, 
the tenants’ preferences do not match the architectural solutions of their own houses. This hypothesis 
needs more documentation and support, yet indicates a possible gap of knowledge and understanding of 
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the purpose that different architecture typologies, morphologies, elements, materials and solutions 
serve. An alternative explanation would be the fact that – as shown in question 4 – one out of five 
respondents do not own the housing unit they live in and therefore have not contributed to its design at 
any way. 

  

Figure 12: Questions 22 and 23 (privacy) 

Questions 24 and 25 attempt to deepen on this issue and combine its findings with the ones of question 
16 and potentially 17. According to them, a 26.55% of the respondents report unused rooms in their 
house. The numbers stated vary from one to ten (question 25) in inverse proportions (one room for the 
36.5%, two rooms for the 25% and three rooms for the 19.2% of the cases being the most common). 
While empty rooms may be expected in large sized houses, they also display the lack of flexibility that 
both detached and attached single villas has in terms of adapting to the population needs of the residing 
family (opposed to the sha’abi and the courtyard houses), as it needs to abide to specific volumetric 
guidelines provided by the municipality codes (i.e. maximum height, maximum GFA, setbacks etc.) (figure 
13).  

  

Figure 13: Questions 24 and 25 (unused rooms) 

Question 26 therefore becomes an introduction to the courtyard morphology. Together with questions 
27, 28 and 36 they attempt to shed light on people’s understanding of the term “courtyard” and its 
social, spatial and sustainability properties. On it, a 74% claims that they have lived or visited a courtyard 
house, therefore acquiring some kind of knowledge or experience of it (figure 14).  
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Figure 14: Questions 26 and 28 (courtyards and privacy) 

Question 27 asks for details on the courtyard likeability and a reasoning for that (figure 15). Out of the 
129 people that responded, ten replied negatively (they didn’t like the courtyard) while five others 
remained indecisive and in a case unfamiliar with the notion of the courtyard. The remaining 114 people 
(88.4%) responded positively. Out of those positive ones, only half of them justify their response (as 
requested) with the elements of added space, comfort, privacy, family gatherings, greenery and children 
play area being the most popular ones (in order of preference). 

  

Figure 15: Question 27 (courtyard house) 

Question 28 attempts the first direct comparison between different housing morphologies and 
typologies. The survey showed that a 42.6% of the respondents believes that a courtyard house provides 
better privacy than a “western villa” house, while only a 18.75% believes the opposite(figure 14). While 
the answers’ order seems expected, this almost one out of five fraction that favors the western villa in 
terms of privacy issues may be characterized as alarming. However, it can be justified by the prevalence 
of the western villa during the last four decades in Abu Dhabi and the consequent familiarity of the young 
Emirati population with this particular type alone.   

Questions 29 to 33 can be considered as the most anticipated ones, as they would shed light to the 
current degree of familiarity, likeness and attraction to typologies that were never even brought for 
consideration to the local population. From the arish house to the “western villa”, each household had 
their own land plot in which they developed their housing in expansion stages. Modernization only 
solemnized and rationalized the land acquisition. This is also one of the reasons why the national housing 
program of the UAE has never abandoned the “single house in a single land plot” principle, and all 
attempts to discuss the possibility for alternative typologies such as townhouses or block apartments 
have been rejected.  

199



Fully aligned with the aforementioned thesis, questions 29, 31 and 33 verify the unwillingness of the 
Emirati population to relinquish the direct connection of their house to their land (regardless of its 
usability and its use mode). Particularly, in question 29, a 58.2% would not consider living in a townhouse 
(ground and first floor attached housing with front/back gardens). Interestingly, the lack of privacy and 
interior space were the main reasons for that denial, as highlighted by the open question 30. Five of the 
replies also refer to the Arab traditions that are lost and three refer to noise from the neighbors due to 
the shared walls (figure 16). 

  

Figure 16: Questions 29 and 30 (townhouse) 

If the option of moving to a townhouse seemed relatively fair (to the remaining 41% of the respondents), 
the option of a building apartment (with common garden and facilities) appears to be even more distant 
and undebatable. On question 31, only 10.9% of the respondents would entertain the idea, while a 
majority of 89.1% would not. When asked for justification of this denial, most of them referred to privacy 
issues, with the less indoor and less outdoor space replies following (figure 17).  

   

Figure 17: Questions 31 to 33 (apartments) 

However, on question 33, the robustly negative response aforementioned was partially blunted as a 
29.3% would consider moving to a spacious apartment (a significant raise from the previous 10.9%), yet a 
remaining 70.7% would not give in (figure 17).  

In the questions that follow and close the survey, questions 34, 35 and 37 attempt to identify a 
connection between morphology, materiality and the response to the climatic conditions. However, 
questions 36, 38 and 39 turn their focus on an aesthetic and cultural connection instead. This shift was 
intentional, as questions 35 and 36 were accompanied by images of typical housing), thus aiding the 
participants.  

In question 34, the majority (85.1%) of the respondents are aware of the fact that the form, positioning 
and materiality of a house can affect its heating and cooling(figure 18).  
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Figure 18: Question 34 (design and climatic performance) 

Question 35 provides a visual assistance to the respondents, on their attempt to identify the courtyard 
houses. It may also partially verify the findings of question 9 and the level of understanding of the basic 
morphology and typology features. A total of 77.5% picked up the correct “courtyard” houses (two out of 
the five options provided). (figures 19 and 5).  

 

Figure 19: Question 35 (Courtyard house selection) 

Question 36 uses an imagery support as well, this time from contemporary housing cases in the region, 
asking for people’s preference on their most likeable and desirable villa. Despite the fact that answering 
would imply a call on subjective aesthetics, it could also provide an insight on the imaginary, a sneak peek 
on a speculated connection between the image of the house and the social status. Indeed, the second 
and third selected options (of 34.7% and 11.4% respectively) show excessively luxurious single houses. 
Interestingly, the most selected option (45.5%) belongs to a newly designed and built single house with 
minimal architectural elements and ample open plot space. However, opposed to that, an option 
showing a new villa of similar architectural principles did not receive people’s choice (2.8% of the total), 
possibly due to the lack of surrounding greenery. Lastly, a house that follows a novel and dynamic 
approach of the courtyard morphology and a group of townhouses with contemporary hues of vernacular 
elements also receive a low number of replies (figure 20).  
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Figure 20: Question 36 (favourite villa) 

In questions 37, 38 and 39, the respondents are called to “grade” the four main housing types that are 
met in the Abu Dhabi Emirate in terms of their response to the UAE climatic conditions, to the cultural 
practices and to the overall UAE culture. In question 37, the courtyard house prevails (73.9%) as the type 
that better fits the local climate conditions. The surprise though comes from the almost no-vote for the 
attached townhouses and apartments (figure 21).  

 

Figure 21: Question 37 (house type and UAE climate) 

The same set of options is provided in question 38, regarding the level of service to the respondents’ 
cultural practices (including religious rituals). The responses were similar to the previous one. 
Remarkably, similarity remains on the last question of the survey, in which culture is narrowed down to a 
national level (UAE), with only a slight raise on the dominance of the courtyard house (to almost 79%). 
Furthermore, this observation indicates a concurrence between the UAE culture and the overall cultural 
practices that include religion (figure 22). 

 

Figure 22: Questions 38 and 39 (house type and culture) 
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3. Interpreting the Survey  
Following the original hypothesis, the survey revealed several interesting results, likethe relatively high 
percentage of Emiratis that stay on rent, the equally high household size (with a high cluster on 5-10 
people and an average that exceeds the official one used on the Framework Plan 2030) as well as the 
young age of the housing building stock. The majority of the respondents claim that they live at a 
courtyard house, despite the fact that few courtyard houses actually remain in Abu Dhabi, 

Car dependency in Abu Dhabi has infiltrated the private plots, as in most cases – apart from the on-street 
parking spots – cars occupy most of the plots’ open areas. However, people acknowledge this issue, 
asking for more greenery/play area and more privacy instead. Four out of ten ask for more plot area as 
well as for an increased house area (GFA), despite the fact that contemporary houses of the national 
program can reach a 400m² to 600m² gross area.  

More than half of the houses have big floor-to-ceiling windows on their main rooms – a finding that 
supports observation (Kyriazis et al., 2018) and verifies the hypothesized switch from a practical 
architecture of special climatic and cultural conditions and scarce resources to a popular architecture for 
the pursuit of a social imagery. Unsurprisingly, 60% of the respondents stated that they keep the A/C 
units on all day, every day for all seasons, a choice that is generated by the poor response of the building 
to the local condition.  

The centralized positioning of the western villa within its plot comes with a set of consequences related 
to both the management of the climatic response and privacy. Curtain wall facades and a surrounding 
garden (that is visually exposed to adjacent villas) consist a privacy breach, as half of the respondents feel 
exposed in their houses and in particular the bedroom, the living room and the garden (in general). A 
similar 42.6% believe that a courtyard house provides better privacy. Furthermore, courtyard houses 
better represent both the UAE culture and the overall cultural-religious practices better than any other 
type.  

However, townhouses and especially apartments – even when equipped with all contemporary comforts 
and facilities – remain much less popular amongst Emiratis. Regarding townhouses, a 60% would refuse 
to live in, primarily due to lack of privacy, while in the case of apartments denial rises to 90%. This is a 
critical outcome, as the constantly growing list of beneficiaries for the Emirati national housing program, 
the increasing cost of infrastructure and the sprawling distances of suburbs have sparked skepticism on 
land management and urban sustainability. It seems that several authorities have started considering 
changes that could transform the current stereotypical approach on housing and the neighborhood scale. 
Densification through plot regulations, reduction on the plot sizes, eradication of pedestrian corridors 
(sikkak) between plots and right of ways narrowing are some of the ideas to start with.  

It is important to mention though that this survey provides nothing but a momentary snapshot and what 
would really affect such a typology shift is the documentation of trends and dynamics. Therefore, more 
surveys in sufficient time depth are necessary in order to argue in favor of such a demanding transition. 

 

4. Conclusion  
The conception idea about this survey was to support and expand the observational findings regarding an 
ongoing shift on housing typologies. This shift emerged in all new cities in the Gulf region during their 
modernization in the 60s, as the vernacular Arabic house was replaced by the single detached (western) 
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villa and the courtyard-centered typology was inverted to a central volume surrounded by setback 
garden areas. Therefore, this survey achieved its goal in concreting the hypothesis of a cultural paradox, 
as this typology shift contradicts any contextual (social, cultural, climatic) logic and is fueled solely by the 
pursuit of a social imaginary.  

At the same time, the survey highlighted the fact that Emiratis are not prepared to relinquish any 
precedent conquest on their private land ownership and housing properties. Therefore, despite the initial 
efforts of the city authorities to endorse a return to the “fareej” model, such a shift to a less affluent yet 
more responsive to the context and the sociocultural condition set of architecture typologies would 
require a more profound, long-term and comprehensive approach. This could include education (through 
raise of awareness on architecture qualities and sustainability), opening discussion channels between 
authorities and the beneficiaries for the national housing program regarding land availability and the cost 
of infrastructure, and a possible set of incentives for the ones that would voluntarily choose to live in new 
developments that would follow updated policies. Lastly, such a paradigm shift of urban consolidation 
could also trigger similar changes in nearby countries with similar housing programs and similar social, 
cultural and climatic conditions. 
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Abstract 

With the rapid urbanization process, the green belts in the fringe of Beijing is gradually becoming 
the urban-rural junction area, and urban-rural conflicts are becoming more and more prominent. 
The typical villages within the green belts have a unique geographical location and spatial 
organisation, with not only indigenous villages and towns, but also many villages and communities 
that accommodate the employment and residence of foreigners. Taking Hegezhuang village in 
Beijing as an example, this paper uses behavioural sentinel surveys, questionnaires and field 
interviews to investigate the behaviour and activity characteristics of indigenous people and 
renters in public spaces, and to analyse their behavioural integration. The results of this study show 
that there are significant differences between the aborigines and renters in terms of activity time, 
activity space, and activity content, and that the daily behaviors of the aborigines and renters in 
public space do not necessarily promote social integration between the two groups of people. On 
the basis of this research, this paper attempts to propose strategies for optimising public spaces 
that are conducive to the social integration of indigenous people and renters, in order to provide 
theoretical and practical guidance for the development of public spaces in such areas. 

 

Keywords 

village in green belts; public space; aboriginals and renters; behavior characteristics; social integration 

 

1. Background 

With the rapid urbanization process, the green belts in the fringe of Beijing is gradually becoming the urban-
rural junction area. State-owned land used for urban construction is mixed with rural collective land. The 
long-term urban-rural dual structure makes the urban-rural contradiction in this area prominent. The 
typical villages in Beijing's green belts have a unique geographical location and spatial organization, and 
there are not only village and town settlements of aboriginals, but also many villages and communities 
where immigrants are employed and live.  Therefore, this study takes Hegezhuang village in the green belts 
as an example, and through research and analysis of the daily behavior of indigenous people and renters, 
explores the social integration of both in public space and proposes corresponding strategies to maintain 
and optimize the multiple needs of both and to promote the sustainable development of urban fringe 
settlements. 
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2. Research Methodology  

2.1 Study area 

Hegezhuang village is located in the northeastern edge of Beijing, within the green belts construction area, 
and belongs to Cugezhuang Township, Chaoyang District, Beijing. The village is located between two 
highways, Beijing-Chengde Expressway and Airport Expressway, and is close to the Beigao of Airport 
Expressway and Huanggang Exit of Beijing-Chengde Expressway, with convenient transportation in the area 
and Metro Line 15 located at the southeast corner of the village. The area of the village is 1.78 square 
kilometers, with a household population of more than 1,100 and a floating population of more than 5,000. 
The main economic source of the village originally relied on the informal leasing of housing by the 
aborigines who rented out their own house bases to obtain rental income, which made a large number of 
floating population enter and form a stratified settlement, belonging to the typical "tile economy", and 
later, under the influence of new rural construction, some of the aborigines gradually moved to special 
relocation communities or other residential communities, while taking advantage of the transportation 
location and rich cultural environment, the village began to try to unify and upgrade the unused land and 
houses in the village. It attracts a large number of art institutions and artists, and outside the village there 
are many comprehensive art parks, garden art museums, special restaurants and high-end educational 
institutions, and together with Songzhuang and Caochangdi, it is listed as an "artist community" in Beijing. 
In 2010, it was selected as the "Most Beautiful Village in Beijing". As a result, the diversity of groups living 
in Hegezhuang Village has become increasingly evident, forming a mixed residential structure with a variety 
of occupations, economic incomes and lifestyles. 

2.2 Methodology and Process 

In this study, the behavioral characteristics and activities of aborigines and renters in public spaces were 
investigated by using the behavioral spot survey method, questionnaire method, and field interview 
method to summarize the psychological and behavioral characteristics of two groups of people, analyze 
their behavioral integration, and investigate the causes of the sub-phenomena. 

In this study, we used field surveys to map the distribution of public spaces to classify the public spaces 
where aborigines and renters gather. The most densely populated activity spaces were found to be the 
square of the relocation community, the community square of Cai Shi Kou Middle Street, and the 
community park of Hegeghuang. Therefore, the square of the relocation community, the community 
square of Caishikou Middle Street and the community park of Hegeghuang were taken as three typical 
cases. 

By observing the activities of residents in each public space every hour from 8:00 to 22:00, the total number 
of residents in each public space at each time point was compared, and 17:00, the time with the highest 
number of activities, was selected as the recording cross-section to observe the behavioral content, the 
place of stay, and the condition of facilities in the public space of the indigenous people and the renters. 
After that, 10 aborigines and 10 renters were randomly selected for interviews, mainly to understand the 
basic information of the interviewees, their activity needs in the public space, and the communication and 
interaction between the two groups of people, and to supplement the information on their behavioral 
activities. According to the research and interviews, 100 questionnaires were distributed randomly, of 
which 89 were valid, with 60% of the total sample of aborigines and 40% of the total sample of renters. 
Finally, we summarized the behavioral characteristics of aborigines and renters in the public space and 
explored their social interactions. 
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3. Analysis of the population and behavioral characteristics of the aborigines 
and renters  
3.1. Characteristics of the aborigines and renters 

In this survey of residents in Hegezhuang Village, both the aborigines and renters were mostly male, among 
which, the aborigines were mainly 51 years old or older, showing obvious aging characteristics in age 
distribution, while the renters were mostly foreigners working in Beijing, so the age range was wide, with 
the population aged 18-30 years old mainly, followed by the population aged 31-50 years old. In terms of 
occupational characteristics, most of the aborigines are full-time employed, engaged in stable income 
occupations, and have more diversified occupational types, such as industrial workers, professional and 
technical personnel, company employees, workers in agriculture, forestry, animal husbandry and fishery, 
and retired workers, etc., while the renters most of them are employed part-time and freelancers, mostly 
in the tertiary industry with relatively flexible work nature or are temporarily unemployed, so their overall 
economic income is poor. In terms of length of residence, most of the aborigines have lived in the area for 
more than 10 years, and many of them are family members of their grandparents, while the length of 
residence of the renters is mainly 2-5 years, so it is difficult to establish a relatively stable neighborhood 
relationship due to the frequent mobility of the renters. 

3.2 Characteristics of public space behavior of the aborigines and renters 

There are two squares in the relocated communities, both of which have sufficient activity space, with 
porches, benches and fitness equipment, and ornamental flowers, which can meet the basic activity needs 
of residents. The community square of Cai Shi Kou Middle Street is located in the center of the village, with 
rest benches and parking sheds, and lacks physical fitness facilities and other recreational facilities. 
Hegezhuang Community Park is located in the northwest corner of Hegezhuang Village, is the largest area 
of a public activity space in the village, the square is set up with rest benches and decorative scenic walls 
and configured with plants to decorate, lack of sports and fitness facilities and other recreational facilities, 
while due to negligent management, there is a random pile of garbage and parked vehicles.  

Field research and interviews revealed that there are significant differences in the time spent using public 
space between the two groups. Full-time employed people and retirees account for the majority of the 
aborigines. Full-time employed people are constrained by strong working hours and only choose to do 
activities in the evening after work or after dinner, and only actively socialize with familiar people, while 
fewer renters use public space during this time. Some of the retired residents are elderly and have the 
habit of going to bed early and waking up early. A certain percentage of the renters are part-time employed, 
freelance and unemployed, so they are free to use the public space during the day, and the renters usually 
enter the public space before lunch or during the afternoon. 

According to the research, after the construction of the new countryside, some of the aborigines living on 
their own house bases moved into the relocated community, and only a small number of aborigines still 
live on their own house bases; the aborigines usually have lived in the community for generations and are 
familiar with each other, so they are more willing to do activities in the public space in groups; among them, 
the aborigines in the relocated community usually choose to do activities in the relocated community 
square on weekdays, and the activities usually include On their rest days, they choose to go to the Heliqi 
Wetland Park in the village, which has better environmental quality, for recreation or drive with their 
friends and relatives to places with more recreational value, with richer activities, such as outdoor 
barbecue, picnic, B&B experience, theme park tour, etc.; while the aborigines living in the village often 
choose to go to the public space near their homes (Caishikou Middle Street Community Square, 
Hegezhuang Community Park) or in front of their homes for activities, which are more homogeneous and 
usually consist of chatting, walking, taking care of children, chess and recreational farming activities, etc. 
The renters are usually people from other provinces or other districts (counties) who come to Beijing to 
work, and they usually rent their own houses at low rents, and only keep in touch with their landlords and 
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workers, and have no interactions with other neighbors, so they usually carry out activities alone. At the 
same time, most of these renters are engaged in manual work, so many of them said that their work is too 
intense to do public activities during their rest time, and only a small number of them are willing to do 
activities in the public space near their homes (Caishikou Middle Street Community Square, Hegezhuang 
Community Park) or in front of their homes, and the content of their activities is usually chatting and resting. 

3.3 Integration of the aborigines and renters in public space 

In this survey of residents in In this study, we used behavioral spot surveys, questionnaires and field 
interviews to analyze the daily behavioral characteristics of the aborigines and renters in public spaces, and 
to explore the integration of the two groups through their use of public spaces. The study found that there 
are significant differences between indigenous people and renters in terms of activity time, activity space 
and activity content. 

First, the use of public space by the aborigines and renters does not intersect over time. The time of use of 
public space by the aborigines and renters showed that full-time employed aborigines tended to use public 
space in groups in the evening; retired aborigines tended to use public space in the morning, before lunch 
and after dinner; and renters used public space alone during the day. Since there is no clear pattern in the 
time of use of renters, there is a mismatch in activity time and companionship, making it difficult for the 
two groups to interact in the public space. 

Secondly, the choice of activity space between the aborigines and renters is also different. The aborigines 
who lived in the relocated communities often choose the public space within the relocated communities 
or other public spaces of higher quality for their activities, while the aborigines living in the village and a 
small number of renters choose the public space near their homes for their activities. This indicates that 
there are differences in the choice of activity space between most aborigines and renters and between 
aborigines, which cannot generate social interaction activities and therefore have little effect on social 
integration. 

Third, there is a gap between the needs of the aborigines and renters for the content of public space 
activities. The aborigines in the relocation area have higher requirements for the quality of public space 
and pursue a variety of activities, while the aborigines living in the village have lower requirements for the 
quality of public space and believe that it is sufficient to meet their daily needs. The renters are mainly 
concerned with their daily living and do not demand the quality of public space. Therefore, there are 
differences in the quality of activity space pursued by the aborigines and renters, and it is difficult to reach 
a consensus, and social interaction cannot be enhanced in the process of activity. 

4. Analysis of the reasons for the integration of public space for the aborigines 
and renters 

4.1 Loss of vitality due to the single function of public space services 

The infrastructure of the existing public space in Hegezhuang Village is not perfect, and the quality of the 
public space is lowered, and it cannot provide facilities to meet the shared needs, so it cannot attract 
renters to move around here, and it forms a state of alienation from the indigenous people. The public 
space has lost its vitality due to the loss of a large number of people, resulting in the divergence in the daily 
use of public space between the aborigines and renters of Hegezhuang Village. 

4.2 Psychological differences between the aborigines and renters 

The integration of the aborigines and renters in public space reflects the different identities and 
psychologies of the two groups. First of all, the aborigines mostly have local registration status, live in fixed 
locations for a long time, and see themselves as local masters, so they are more likely to have a sense of 
belonging and identity in public space, while renters do not have local registration status and are highly 
mobile in work and residence, so it is difficult for them to develop a sense of belonging to public space, and 
it is difficult for them to overlap with aborigines in terms of activity time. The aborigines tend to live in 
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neighborhoods with good environmental quality or own their own houses and have lived there for 
generations, so they have a deeper sense of belonging, while renters have no fixed residence in the village 
and have lived there for a short period of time, so it is difficult for them to develop a sense of belonging 
and identity. Therefore, it is believed that there is a big psychological difference between the aborigines 
and renters. 

4.3 Insufficient space for interaction due to the distribution of public space and class 

According to the research results, the aborigines prefer to move around the relocated community or the 
public space near their homes, while only a small number of renters are willing to move around their homes. 
Although there is no threshold restriction on the number of people moving back to the community, the 
renters are reluctant to go to the community where the aborigines live, which leads to the inability of the 
aborigines and the renters to spend time together in public space. 

5. Strategies to promote the integration of public space for the aborigines and 
renters 

5.1 Improve the quality of space and promote interaction between residents 

The social integration of aborigines and renters cannot be achieved without the establishment of a wider 
social interaction between renters and aborigines, and public space provides the possibility for more 
contact and social interaction between renters and aborigines. If renters and aborigines can have sufficient 
social interactions and enhance the familiarity of the two groups, it will help social integration. Improving 
the environmental quality of public spaces in urban villages is the primary condition for stimulating public 
activities, which can prolong and increase the necessity and spontaneity of activities and indirectly lead to 
social activities, thus increasing social interactions between different groups in urban villages and 
facilitating social integration. The improvement of the environmental quality of public space needs to start 
from the landscape environment, leisure facilities, recreational facilities and sports facilities. Due to the 
complex composition of the population in Hegezhuang Village, the needs of public space use vary greatly. 
As an indispensable part of Hegezhuang Village, tenants should have the same rights and opportunities to 
enjoy public space as indigenous people, so the needs of renters should be taken into consideration when 
building public space facilities. In addition, the living habits and common needs of the aborigines and the 
renters of Hegeazhuang Village should be taken into consideration to provide a basis for the construction 
of public space facilities. 

5.2 Stimulate the participation of multiple community organizations to build consensus and 
trust 

Social organizations can promote a change in the concept of urban residents by increasing the publicity 
and education in the community, mobilizing community members, providing community services, etc., and 
treating renters as part of the community, eliminating the barriers between them, helping renters adapt 
to urban life and understand local customs and habits, and using various channels or resources to help 
renters defend their legitimate rights and promote renters. They can also use various channels or resources 
to help tenants defend their legitimate rights and promote their active integration into urban society. In 
addition, social organizations can also provide opportunities and platforms for communication between 
the aborigines and renters by organizing community public activities and fostering autonomous 
organizations or interest groups in the community, so as to promote the participation of the aborigines and 
renters in community construction, management and development and other community public affairs, 
and to foster a sense of community identity and belonging among indigenous people and renters. It can be 
seen that strengthening the construction of community social organizations plays an important role in 
enhancing the social interaction, social participation, sense of identity and sense of belonging of the mobile 
population and promoting social integration of the mobile population. 
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5.3 Reinforce the accessibility of public space and attract residents to participate in 
activities 

The number of public spaces in Hegezhuang Village is relatively abundant, but they are mainly concentrated 
in the northern part of the village, which can only serve the residents in the north and have a small radiation 
range. In addition, the lack of management has produced the phenomenon of encroachment on public 
space. The public space in Hegezhuang Village has not yet formed a multi-level, holistic and orderly public 
space system, which is not conducive to the social interaction of renters. Therefore, how to sort out the 
existing public space in Hegezhuang Village and use it in series to form an accessible, hierarchical and 
systematic public space system, so as to create conditions for more convenient, diverse and effective social 
interaction of renters. 

By sorting out the scattered spaces in the courtyard, the encroached spaces on the street corners, and the 
large outdoor unused spaces, and establishing a hierarchy of public spaces from within the house to 
between the houses to the community, and forming a whole through the street tandem, it not only 
facilitates social interactions among different groups, but also meets the needs of different types of social 
interactions, enhances mutual understanding, eliminates the barriers between them, and facilitates social 
integration. 

5.4 Promoting management system innovation to foster social identity of foreign 
populations 

Management system innovation plays an irreplaceable and special role in enhancing and constructing the 
community identity of the mobile population in marginal urban settlements, and is the main way to 
enhance urban identity and then promote community identity through urban identity. While promoting 
the social integration of the aborigines and renters, the living habits and common needs of the two groups 
of people should be fully considered as the basis for the construction of community public space, so as to 
truly meet the needs of indigenous people and renters in Hegezhuang Village. First, to establish a "bottom-
up" demand reflection mechanism, so that aborigines and renters can actively and effectively express their 
respective needs for cultural service facilities, and make their needs an important decision-making factor 
in the construction of public space. Second, during the use of community public space, it is also necessary 
to pay attention to the collection and investigation of information on the needs and problems of public 
space users, and to establish a feedback mechanism for timely adjustment of community public space 
facilities and services. Third, the relevant government departments should strengthen publicity and 
education, change the mindset of community committees and local residents, treat foreign tenants equally 
and treat them as part of the community, and increase the possibility of foreign renters using community 
public space. 

6. Conclusion 
The results of this study show that there are significant differences between the aborigines and renters in 
terms of activity time, activity space, and activity content, and that the daily behaviors of the aborigines 
and renters in public space do not necessarily promote social integration between the two groups of people. 
In addition, it was found that the aborigines expressed their affirmation of the social value of the renters 
and were willing to improve their social integration with them, while the renters perceived that there was 
a gap between their social class and the aborigines and therefore had difficulty in improving their social 
relationship with them. Based on this study, this paper attempts to propose strategies for optimizing public 
space to promote social integration by improving spatial quality, promoting residents' interaction, 
stimulating participation of multiple community organizations, building consensus and trust, promoting 
management system innovation, and fostering social identity of the foreign population, in order to provide 
theoretical and practical guidance for the construction of public space in such areas. 
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area of Beijing second Green Belt - a case study of 
three communities in Cuigezhuang Township 
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Abstract 

Beijing second Green Belt is located in the urban-rural fringe area. Under the background of rapid 
urbanization, due to the unclear planning and control guidance for a long time, Beijing second 
Green Belt provides a large number of cheap rental houses for the migrant population, becoming 
the main base area for the migrant population. This article selects CuiGeZhuang Township 
（typical villages of Beijing second Green Belt） and towns as the research object, through field 

investigation and questionnaire investigation, interview method, social integration system reveals 
the migrant population and influence mechanism between the residential differentiation, 
diagnosis recognition under different types of living space, the key factors of residents' social 
integration, refining promoting population control measures of social integration and optimization 
of path. It is found that there are five types of diversified and fragmented settlement space for 
foreign residents in Cuigezhuang township left by the early housing policy: rural self-built house, 
residential area, commercial housing area, unit public housing area and high-grade villa area. The 
degree of social integration of migrants in different residential space types in the same village is 
significantly different. The social integration degree of "unit compound" and "returning residential 
area" is the highest, the social integration degree of residents in "commodity residential area" is 
relatively low, and the social integration degree of "rural self-built housing" is the lowest, basically 
showing the social interaction dimension integration, psychological dimension integration, social 
participation dimension integration, economic work dimension integration in descending order. In 
different types of residential space, the factors that affect the social integration of foreign residents 
are different, including public security, sanitary environment, public space utilization rate, living 
time, transportation convenience and other residential factors, as well as Beijing second Green Belt 
control policy factors. According to the main factors affecting the social integration of foreign 
residents, this paper tries to put forward four strategies: enriching the allocation of public facilities, 
improving the quality of living environment, strengthening community activities and participation, 
and perfecting the policy guarantee system, which can provide decision-making support for the 
sustainable development of the Beijing second Green Belt in practice. 

Keywords 

 Residential space differentiation, social integration, Beijing second Green Belt 
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1. The introduction

Under the background of continuous urbanization, the spatial structure and land use pattern of urban 
fringe are changing rapidly, and the differentiation and polarization of social space are the most 
important characteristics of urban fringe. A large number of migrants enter the urban fringe which 
provides a large number of cheap rental houses, presenting a strong residential space hybrid and 
heterogeneous characteristics[1-15]. In particular, Beijing second Green Belt, located at the edge of 
Beijing, has not only villages and settlements of aborigines, but also special villages and communities 
such as "express villages", "take-out villages", "ant villages" and "art villages" that accommodate migrants 
for employment and residence.

However, in the context of a number of institutional barriers in macro policies and planning, the vast 
majority of migrant population is still only a "marginal" role in urban construction and development, failing 
to truly enter the urban system to share the development and construction achievements of urbanization. 
At the same time, the living areas, conditions and environments of non-local residents are different, and 
the urban integration is generally not high, which leads to the differentiation in economy, identity, 
psychology, behavior and other aspects[15-30]. In both physical space and social space, a kind of "dualism" 
is displayed. The main manifestations are as follows: the high-income class preferentially chooses the 
residential areas with high housing quality, complete living facilities and beautiful natural environment, 
while the low-income class is forced to live in the residential areas with low housing quality, imperfect 
facilities and poor living environment. The existence of residential spatial differentiation means social 
inequality. Therefore, the study of residential spatial differentiation and social integration in Cuigezhuang 
Township, a typical area separated by, Beijing second Green Belt has become an important breakthrough 
point for the sustainable development of megalopolis. 

2. Methods
This paper adopts qualitative and quantitative research methods. Qualitatively, this paper interviewed 10 
local township leaders, 50 foreign occupation residents and 50 local residents to understand their basic 
living conditions and integration status. The questionnaire survey mainly adopts sampling survey and is 
directed by investigators to residents in person to fill in. A total of 350 valid questionnaires are issued, and 
the final valid samples are 312. The reliability and validity are above 0.9. The content of the questionnaire 
includes two aspects: ① Age, occupation, education background and other personal information; (2) About 
social integration: economy, culture, social participation and social interaction, residence and work. 

In quantitative aspect, STATA software was used for statistical analysis of questionnaire data. First, 
according to the evaluation index system of social integration, the degree of social integration is measured 
by relevant formulas. The second is to analyze the influence mechanism of residential space differentiation 
on social integration through multiple linear stepstep regression, establish the regression model of the 
influence relationship between residential space and residents' social integration, analyze the direction 
and magnitude of the influence of characteristic factors on the overall degree of residents' social 
integration, and analyze its mechanism. 

3. Research on the general situation and residential space types of
Cuigezhuang Township
3.1. Overview of the study area 

The research selected Cuigezhuang township of Beijing second Green Belt as the research area(Figure 1). 
Cuigezhuang township covers an area of 31.5 square kilometers. It was established in 1984 and has been 
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under the jurisdiction of 15 administrative villages and 4 communities since the administrative division was 
adjusted in 2004. Basically, the township is located in the area separated by Beijing second Green Belt . The 
specific types of industries near the community are diverse, covering catering, accommodation, 
commercial sales, finance, real estate, education and culture and other industries. However, the scale of 
industrial development is uneven and the scale grade distribution is discrete, showing a diversified 
development trend. The living environment is relatively poor compared with other parts of the city, with 
inadequate infrastructure and relatively low housing rents. All of these provide basic conditions for the 
agglomeration and life of migrant population, making it one of the urban agglomeration Spaces for migrant 
population. 

Figure 1. Location conditions of cuigezhuang Township 

Source: Study on land use and socio-economic evolution of villages and towns in erdaolvge, Beijing -- Taking 
cuigezhuang township as an example (2010-2020) 

Under the double pressure of the rapid urbanization process and the construction of Beijing second Green 
Belt, its land use, social structure and industrial types are highly mixed with the characteristics of urban 
and rural areas. The main changes can be roughly divided into three stages :(1) the changes of land use and 
social structure brought about by the development of central villa areas in the 1990s; (2) The township's 
new socialist rural reconstruction since 2007; (3) Large-scale demolition and evacuation after the pilot 
project of urban-rural integration started in 2009(Figure 2). 

There are 36,838 registered population and 83,878 floating population in the township. The ratio of 
registered population to migrant population is about 1:2.5. On the whole, the migrant population is 
generally not highly educated, and the migrant population with junior middle school education occupies 
an absolute advantage. In terms of occupation, the proportion of service industry in tertiary industry and 
professional and technical personnel is relatively high(Figure 3.4). 
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Figure 2. Evolution of residential space in cuigezhuang Township 

Source: Study on land use and socio-economic evolution of villages and towns in erdaolvge, Beijing -- Taking 
cuigezhuang township as an example (2010-2020) 

Figure 3. Educational background and cultural level of community population in cuigezhuang Township 

Source: self drawn 
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Figure 4. Population and occupation distribution of communities in cuigezhuang Township 

Source: self drawn 

3.2. Types of residential space in Cuigezhuang Township  

The whole, in the process of rapid urbanization and green controlled, CuiGeZhuang Township has been 
"disassemble" and "restructuring" (figure 7), making the original residential type gradually replaced by a 
new type, still exists, but the original type and differentiation to form the mixed pluralism residents live 
space (figure 5), mainly divides into five types, Rural since the construction of housing, commodity housing, 
housing community, unit public housing community, high-grade villa area five types. 

High-grade villa area concentrated distribution in eastern Cui Gezhuang township. Rural self-built houses 
are concentrated in the central part of Cuigezhuang township, mainly located in Hegezhuang and Feijia 
Village. Commercial housing is concentrated in the west and north of The town. Unit public housing 
community and return residential area (housing) two types of concentrated distribution in the central cui 
Gezhuang township. Most high-end neighborhoods and general residential areas are separated by 
neighborhood roads or walls, and the residential disparity between high income groups and low - and 
middle-income groups is very clear. 
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Figure 5 .Schematic diagram of residential space types in Cuigezhuang Township 

Source: self drawn 

4. Research on the characteristics of residential differentiation and social
integration of three typical communities
4.1. Selection basis of typical cases 

In accordance with the purpose and content of this study, the selection of typical cases requires universality 
and representativeness on the whole level, and diversity and typicality on the individual level. The selected 
typical community should cover the living space of different types of residents, rather than just one type 
of living space. At the same time, the living space should be distinct and representative to a certain extent. 

According to the above selection basis, this paper chooses three villages (communities) : Hegezhuang, Feijia 
Village (including part of Mananli community) and Jingwang Community. The cases distributed in the 
northern, southern and eastern CuiGeZhuang Township, among them, what area village contains low 
residential building (rural) and returned two types of community, fee home part contains Ma Nali village, 
village community of Beijing prosperous community is part of commodity house and move back room, 
between 2002 and 2012 construction and complete CuiGeZhuang Township residents relocation, These 
four communities have diversified migrant population structure and have certain representativeness and 
typicality. (Note: High-grade villas are not open to the public because of their strong privacy, so they cannot 
be investigated in detail.) (figure 6) 
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Figure 6. Typical sample villages in Cuigezhuang Township 

Source: self drawn 

(1) Hegezhuang Village

Hegezhuang village covers an area of 1.78 square kilometers, with more than 1100 registered population, 
more than 5000 migrants and more than 100 famous artists at home and abroad. Before 2006, the main 
economy of Hegezhuang village came from informal leasing of houses, and residents began to build houses 
with "tiles" economy. After 2006, driven by the cultural and economic development model, the village 
collective began to rent out idle land and houses in the village by taking advantage of the advantages of 
transportation location and rich cultural environment, and carried out the unified upgrading and 
renovation of "organized management of houses", which attracted a large number of art institutions and 
artists to settle in. (figure 7,8) 

Figure 7. Real scene of Hegezhuang Village and residential area 

Source: self drawn 
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Figure 8 .Residential space differentiation and infrastructure distribution in Jingwang community 

 Source: self drawn 

(2) Feijia Village

Feijia Village covers an area of 0.68 square kilometers. It has a permanent population of 342 and a floating 
population of 8,500. Feijia Village is home to many Chinese and foreign artists. It is one of the top ten art 
districts in Beijing and deserves the name "Artist's village". Mananli community is located in the east side 
of Feijia Village. It is the public housing of farm units in the eastern suburbs. It is divided into two 
communities, covering an area of more than 200 mu, with a total of more than 2200 households and 6,795 
people(figure 9,10). 
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Figure 9. .Residential space differentiation and infrastructure distribution in Feijia Village 

Source: self drawn 

Figure 10. Real scene of Feijia Village 

Source: self drawn 

(3) Jingwang Community

Jingwang home is not only a directional resettlement project of Nangao Group in Cuigezhuang township, 
Chaoyang District, specially used for the project of peasants upstairs after the demolition of 15 old villages 
in Cuigezhuang township, but also part of the commercial housing. Jingwang Home is divided into seven 
districts with about 7,400 households(figure 11,12). 

220



Figure 11. Residential space differentiation and infrastructure distribution in Jingwang community 

Source: self drawn 

Figure 12. Real map of Jingwang community 

Source: self drawn 

4.2. Status quo of residents' integration in typical communities 

Residential spatial differentiation is a normal phenomenon associated with urban development, and is not 
a problem in itself. However, serious residential spatial differentiation will lead to social isolation and social 
exclusion. Therefore, it is an issue that cannot be ignored to study the social integration of residents under 
residential spatial differentiation. 

Based on this, this paper established two way green every dimension of social integration of the people in 
a typical area and the specific evaluation index system, for any area, fee home village (part contains Ma 
Nali community), analyzing the present situation and problems of Beijing prosperous community social 
integration, in order to investigate high degree of differentiation of residential space space community 
(village) residents of social integration, and summarizes characteristics of the various dimensions of social 
integration. 

4.2.1 Selection of fusion factor indicators 
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By sorting out and summarizing the social integration indicators in the existing literature and filling in the 
gaps, this paper mainly selects the corresponding indicators from the four aspects of economic work, social 
participation, social relations and psychology to construct the factor system of residents' social 
integration[31-39].(Table1) 

Table 1 .Fusion factor index 

Primary 
index 

secondary index variable 

The basic 
information 

(Control 
variables) 

Gender "male" =1, "female" =2 

Age "under 18=1"，"18 to 30 = 2"，“41 to 50 = 4”，"50 
to 60 = 5"，"61 years old and above = 6" 

Household nature "agricultural household" =1 ，  "non-agricultural 
household" =2，"provincial agricultural household" 
=3，"provincial non-agricultural household" =4 

Marital status "Married" =1, "Unmarried" =2, "Divorced" =3, 
"widowed" =4 

Education level "primary school and below" =1, "junior high school" 
=2, "senior high school (including technical 
secondary school and technical school)" =3, "junior 
college and above" =4, "Bachelor degree and 
above" =5 

Income "less than 2000 yuan" =1, "2001-4000 yuan =2", 
"4001-6000 yuan" =3, "6001-8000 yuan" =4, "above 
8000 yuan" =5 

Professional "government departments at all levels, enterprises 
and institutions, leaders of party and government 
organs and public organizations" = 1, "" professional 
and technical personnel = 2," the clerk (personnel 
engaged in the work of general affairs) = 3, 
"business people" = 4, "the third industry, service 
personnel" = 5, "workers" = 6, "the laborers 
engaged in agriculture, forestry and fisheries" = 7, 
"students" = 8, "Private business owner" =9, 
"unemployed" =10, "retired" =11, "other" =12 

Economic latitude work 
stability(work in last two 
years the number of times) 

"zero"=1, "1 to 2 times" = 2, = 3 "3-4 times", "four 
to five times" = 4, "more than five times" = 5 

Social security "no security" =1, "With commercial insurance" =2, 
"with rural security" =3, "with urban insurance" =4 

Distance between a job and 
residence 

within 1 km =1, 1-5 km =2, 5-10 km =3, and more 
than 10 km =4 
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Social 
Interaction 
Dimensions 

Social interaction scale 
(how many people do you 
know in the community) 

"5 or less" =1, "6-10" =2, "11-15" =3, "16-20" =4, " 
more than 20 " =5 

Friendliness of community 
members (How many 
neighbors will help you 
when you are in trouble or 
borrow daily items) 

0 =1, 1-3 =2, 4-6 =3, 7-9 =4, and more than 10 =5 

Neighborhood interaction 
(how many times in a week 
do you chat with other 
residents in your 
community?) 

"0" =1, "1-2" =2, "3-4" =3, "5-6" =4, "more than 6" 
=5 

Neighborhood (How many 
neighbors in your 
community are close to 
you) 

5 or less =1, 6 to 10 =2, 11 to 15 =3, 16 to 20 =4, 20 
or more =5 

Social 
participation 
Latitude 

Community participation 
(number of activities you 
participate in in a year) 

"0" =1, "1-2" =2, "3-4" =3, "5-6 =4," more than 6 "=5 

Participation in 
Government Activities 
(number of activities you 
participated in in a year) 

Participation in activities of 
social organizations 
(number of activities you 
participated in in a year) 

Participation in Private 
(artist) activities (number 
of activities you 
participated in in a year) 

Psychological 
dimensions 

Psychological dimensions 
of self-identification (do 
you see yourself as part of 
the community) 

"Strongly disagree" =1, "disagree" =2, "both agree 
and disagree" =3, "Agree" =4, "strongly agree" =5 

Identification with others 
(do you consider other 
outsiders to be part of the 
community) 

Adaptability (community 
feels like home) 
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Satisfaction (whether your 
life meets your needs)  

"No" =1, "not enough" =2, "almost up to" =3, 
"already up to" =4, "more than your needs" =5 

Belonging (willingness to 
settle down in the long 
term) 

"very unwilling" =1, "unwilling" =2, "both willing 
and unwilling" =3, "willing" =4, "very willing" =5 

Source: self drawn 

4.2.2. Degree of social integration of different residential space types 

STATA software was used for testing, in which the KOM value reached 0.799, and the KOM test passed. 
The concomitant probability was 0.000, less than 0.05, indicating that the Bartlett sphericity test had 
passed and was very suitable for factor analysis(Table2). 

Table 2. KOM and Bartlett tests 

KMO and Bartlett tests 

KMO sampling suitability quantity. 0.799 

Bartlett's sphericity test approximate 
chi-square 

Bartlett's sphericity test 
approximate chi-square 

2547.357 

Bartlett's sphericity test 
approximate chi-square 

120 

Source: self drawn 

Dimensions according to the variance contribution rate and cumulative variance contribution rate, 
calculate the linear weighted value of the principal component, construct the comprehensive evaluation 
function, get comprehensive coefficient in the model, it is the weight of each dimension indexes in the 
social integration, the weight of the economic dimension is 0.21, the weight of social dimension is 0.12, 
the weight of social participation dimension is 0.17, The weight of the cultural dimension is 0.09, the weight 
of the psychological dimension is 0.15, and the weight of the residential dimension is 0.27. The equal weight 
method is used to determine the weight of indicators in each dimension, and the specific weight is shown 
in the table(Table3): 

Table 3. Index weights of various dimensions of social integration (coefficients in the comprehensive model) 

The coefficient 
Zscore in the 
comprehensive 
score model 

Zscore(job stability) 0.01038607 

Zscore(Social Security) 0.136350679 

Zscore(Residential distance) -0.022055929

Zscore(Social interaction 
scale) 

0.143897413 

Zscore(Community member 
friendliness) 

0.158090453 

Zscore(Neighborhood) 0.137443833 

Zscore(Neighborhood 
interaction) 

0.157448904 
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Zscore(Community 
Participation in Public 
Affairs) 

0.190259498 

Zscore(Participation in 
Government Activities) 

0.221604719 

Zscore(Participation in 
activities of social 
organizations) 

0.230708689 

Zscore(Private (artist) 
participation) 

0.2105173 

Zscore(Self-identification) 0.122913405 

Zscore(Identification with 
others) 

0.138648332 

Zscore(Adaptability) 0.147448784 

Zscore(Life satisfaction) 0.147307728 

Zscore(belonging) 0.145922418 

 Source: self drawn 

 According to the weights of indicators and dimensions in the measurement system of social integration, 
the social integration in each dimension of social integration is calculated for the samples. 

It is found that there is little difference in social integration degree between Feijia village and Hegezhuang 
village from the perspective of social integration degree of three typical communities in Cuigezhuang 
township. From the perspective of social integration dimensions, the scores of social integration 
dimensions of the three typical communities in Cuigezhuang township basically show the descending 
situation of social interaction dimension integration, psychological dimension integration, social 
participation dimension integration, economic work dimension integration. It shows that the integration 
degree of social interaction latitude, psychological dimension and social participation latitude is high, but 
the integration degree of economic work latitude is low. 

From the perspective of different residential space types in the same community (village), the degree of 
social integration of residents is significantly different. "Unit compound" and "returning residential area" 
have the highest degree of social integration, indicating that the residential space differentiation formed 
mainly by centralized resettlement will promote social participation and communication. Residents living 
in the "commercial housing area of relatively low degree of social integration, the housing 
commercialization degree are higher, good living environment, hardware of its social integration has a 
natural advantage, but since it is a large residential community, large population base, diversification, and 
collective participation in community activities is not high, so low social integration; "Self-built houses in 
rural areas" is the lowest, which is also verified by the analysis results of housing types and mean values of 
social integration. (Table4) 

Table 4. Social integration of different residential space types in three typical communities (villages) 

Average 
item of line 
label 

Average value: 
degree of 
integration of 

 Average value :F1 
social 
participation 

Average 
value :F2 
psychological 

 Average 
value :F3 
Social 
integration 

 Average 
value:F4 
economic 
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social 
participation 

dimension 
integration 

dimension 
fusion 

(working) 
latitude fusion 

Feijia Village 
total 

6.142458963 4.208765561 9.311840506 10.34346153 1.220988807 

Feijia Village 
(rural self-
built 
Housing) 

5.486060082 3.296549331 8.717007942 9.978232636 1.063666231 

Manang Li 
Community 
(Unit 
compound) 

6.210467512 4.204699241 9.608861026 10.22010414 1.370375432 

He 
Gezhuang 
village 

6.074450414 4.21283188 9.014819985 10.46681892 1.071602182 

Hegezhuang 
Village 
(rural self-
built house) 

5.563883848 3.964850298 7.996252181 9.386902034 1.394313692 

Hegezhuang 
Residential 
area (return 
residential 
area) 

7.010489119 4.667464782 10.88219429 12.44666654 0.479964415 

Jingwang 
Homeland 
Community 
(commercia
l housing)

5.676335936 3.36135052 9.467009518 9.418870579 1.65180858 

Source: self drawn 

5. Factors influencing the social integration of residents in four types of
residential space
Do residential elements under different residential space types have a significant impact on social 
integration, and is the impact direct or caused by other factors? Based on the above empirical research, 
quantitative analysis and qualitative analysis were combined to explore the relationship between the 
residential elements of the four types of residential space and the overall degree of social integration of 
the corresponding residents, as well as the mechanism of the residential elements of the four types of 
residential space on the social integration of different latitudes. 

The factors of living space are measured by 15 indicators: housing type, housing location and per capita 
housing area. With time and the number of the per capita living area, the rent price, cohabitation, living 
environment, living surrounding facilities such as live factor as the independent variables, overall social 
alignment factor, economic factor (work) latitude, social participation latitude latitude latitude factor, 
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social factor and psychological factor as the dependent variable, using STATA do stepwise regression four 
regression equation is obtained finally. (Table5) 

Table 5. Residential differentiation indicators 

Residen

tial 

differen

tiation 

index 

Live time " under 1 year = 1", "two to five years" = 2, = 3 

"6-10 years", "11-15 years" = 4, "16 years = 5", 

"lived" = 6 

Reason for residence "Work" = 1, "a child to school" = 2, "traffic 

convenience" = 3, "convenient facilities" = 4, 

"ancestors living in this" = 5, "follow your lover 

married" = 6 

Per capita living area "10 square meters or less" =1, "11-20 square 

meters" =2, "21-30 square meters" =3, "31-40 

square meters" =4, and "over 40 square meters" 

=5 

The rent price 0 yuan =6, less than 1,000 yuan =5, 1,000-1,500 

yuan =4, 1,500-2,500 yuan =3, 2,500-5,000 yuan 

=2, and more than 5,000 yuan =1  

The number of cohabitation "Residents use the toilet inside the community" 

=1, "public hutch is used inside the building" =2, 

"the building has independent hutch and 

bathroom, but the space is very narrow" =3, "the 

building has independent hutch and bathroom, 

the space is more satisfied" =4, "the building has 

an independent hutch and bathroom with larger 

area and well-equipped facilities" =5 

Quality conditions of residential housing "Residents use the toilet inside the community" 
=1, "public hutch is used inside the building" =2, 
"the building has independent hutch and 
bathroom, but the space is very narrow" =3, "the 
building has independent hutch and bathroom, 
the space is more satisfied" =4, "the building has 
an independent hutch and bathroom with larger 
area and well-equipped facilities" =5 

Sanitary conditions "Garbage everywhere on the ground" =1, 

"garbage often on the ground" =2, "garbage 

occasionally on the ground" =3, "almost no 

garbage on the ground" =4, "sanitary and 
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environmental conditions are so good that no 

garbage can be seen" =5 

landscaping "No landscape and greening" = 1, "there are 

fewer landscape and greening" = 2, "more 

landscape and greening, but quality is low, no 

recreation facilities and sports equipment" = 3, 

"more landscape and greening, but the quality is 

general, recreation facilities and sports 

equipment less" = 4, "high quality high amount 

of landscape and greening, has rich recreation 

facilities and sports equipment" = 5 

Security "very bad" =1, "not good" =2, "fair" =3, "better" 

=4, "very good" =5 

Fire protection "very bad" =1, "not good" =2, "fair" =3, "better" 

=4, "very good" =5 

Demand for educational facilities "No schools nearby" =1, "private schools only" 

=2, "Only one public school" =3, "Two public 

schools" =4, and "two public schools only" =5 

The convenience of transportation 

(whether it is convenient to take bus or 

subway) 

"No bus and subway" =1, "only bus, no subway" 

=2, "only subway, no bus" =3, "both bus and 

subway are available, but few in number" =4, 

"both bus and subway are available, but many in 

number" =5 

Usage of Cultural Services Facilities 

(Number of facilities used in a month) 

"Never" = 1, "January 1-3 times" = 2, "January 

4-6 = 3", "January 6-9 times" = 4, "January 9

times" = 5 Public Space Usage (Number of facilities 

used in a month) 

Migration patterns  "Inter-province" =1, "inter-county" =2, "inter-

district" =3, "Generational residence" =4 

Source: self drawn 

5.1 Impacts of residential elements on social integration under the four types of 

residential space 

(1) The impact of residential elements of rural self-built houses on social integration
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In the process of social integration of rural self-built migrant population, the factors influencing the overall 
degree of social integration in descending order are: public security, utilization rate of cultural service 
facilities, rent price, per capita living area, living reasons, and the significant level is P < 0.001. Four variables, 
including the number of people living together, housing quality, fire protection and migration pattern, were 
eliminated. 

Among the residential factors, sanitary environment has the greatest influence on the overall social 
integration of rural self-built migrant population. Among them, F1 social interaction integration, F2 
psychological integration and F3 social participation integration of the investigated group had a negative 
impact, and the correlation was strong (P < 0.001), with regression coefficients of -0.688, -0.539 and -1.051, 
respectively). That shows the lives in rural health conditions good since foreign residents than to live for a 
house in rural poor sanitation condition of the construction of social participation, social interaction, 
alignment, lower identity is also low, according to the survey, the live in a better quality of living 
environment of rural construction are some artists or foreigners, they often closed-door creation, There is 
little communication with the outside world. 

Public security mainly plays a significant positive role in promoting social integration (regression coefficient 
0.542, P < 0.001), ranking the first among all factors affecting psychological integration. According to the 
survey, public security seriously affects the migrant population's identity, adaptability and life satisfaction. 

The utilization rate of cultural service facilities played a significant positive role in promoting social 
integration (regression coefficient was 0.308, P <0.001). Among them, it has a positive impact on the social 
interaction integration and social participation integration of the investigated groups, indicating that 
residents with more frequent use of cultural service facilities have higher social interaction and social 
participation behavior. However, it has a negative impact on the latitude of economic work, indicating that 
residents with more frequent use of cultural service facilities have a closer distance to work and a more 
stable job than residents with less frequent use of cultural service facilities. 

Rent price also plays a significant positive role in promoting social integration (regression coefficient is 
0.208, P <0.001), that is to say, the higher the rent, the more advantageous the location and living 
environment, and the higher the degree of social integration. Among them, it has a positive impact on the 
psychological integration and social participation integration of the investigated groups, indicating that 
residents living in rural self-built houses with high rent have higher life satisfaction, higher self-identity and 
other people's identity, and generally high participation in community activities. However, it has a negative 
impact on the economic work latitude, which indicates that the residents living in the rural self-built houses 
with higher rent have a closer distance to work and a more stable job. 

Housing area per capita and reasons for living had significant influence on social integration (regression 
coefficient was 0.168,0.196. P <0.001). The per capita housing area has a positive impact on psychological 
integration, indicating that the larger the per capita housing area, the higher the sense of identity and life 
satisfaction. Residence reasons also affect the psychological integration and social participation integration 
of residents. 

In addition, residence time also has a significant positive impact on psychological integration. The demand 
for educational facilities will have a significant positive impact on social interaction integration. (Table6) 

Table 6. Multiple regression model of residential space elements and social integration of rural self-built 
houses 

1 2 3 4 5 
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Social 
integration 

 F1 Social 
interaction 
integration 

F2 
psychological 
integration 

 F3 Social 
participation 
integration 

 F4 Economic 
work 
integration 

Living time 0.0999* 0.0163 0.360*** 0.14 -0.173***

Per capita 
living area 

0.196*** 0.166** 0.400*** 0.131 -0.0262

Residence 
reason 

0.168*** 0.135** 0.285*** 0.283*** -0.115**

Housing 
Environment 
and 
Conditions 

-0.0678 0.0287 -0.183 -0.371** 0.221*** 

Health 
conditions 

-0.608*** -0.688*** -0.539*** -1.051*** 0.214* 

Landscape 
greening 

-0.179 -0.153 -0.486** 0.121 -0.0634

Public security 0.542*** 0.469*** 0.753*** 1.024*** -0.305**

Cultural 
service 
facilities use 

0.308*** 0.438*** 0.139 0.554*** -0.219***

Public space 
utilization rate 

0.0548 0.0428 0.107 0.0906 -0.0602

Demand for 
educational 
facilities 

-0.195** 0.268*** -0.153 -0.279* 0.139* 

Ease of 
transportation 

0.135* 0.106 0.184 0.293* -0.0832

The rent price 0.208*** 0.095 0.436*** 0.422*** -0.127***

t statistics in parentheses 

* p<0.05, ** p<0.01, *** p<0.001

Source: self drawn 

(2) The impact of residential elements of returning communities on social integration

For the relocating community, the factors influencing the overall degree of social integration were as 
follows: landscape greening, public security, living time and living reasons, with a significant level of P < 
0.001. Other variables were eliminated. 

Among the residential factors, landscape greening has the greatest influence on the overall social 
integration of the migrant population. Landscape greening mainly played a significant positive role in 
promoting social integration (regression coefficient was 0.490, P < 0.001), ranking the first among all factors 
affecting social participation and integration, and promoting social interaction and psychological 
integration. According to the survey, landscape greening has a serious impact on the recognition degree, 
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adaptability and life satisfaction of the migrant population. In addition, the landscape greening of the 
residential area is better, which provides a platform for foreign residents to carry out social communication. 

Public security mainly plays a significant positive role in promoting social integration (regression coefficient 
0.542, P < 0.001), and has a negative impact on social interaction integration and psychological integration. 
According to the survey, public security affects migrants' identity, adaptability, life satisfaction and 
relationship with others. 

Time of residence and reason of residence also have a significant positive impact on social integration. 
Among them, residence time has a positive impact on the psychological integration of the investigated 
groups, and residence reason has a positive impact on psychological integration and social participation 
integration. The migration pattern has a significant positive impact on economic work, indicating that the 
people who have moved from other provinces to live here are more unstable in work and farther away 
from work and residence. 

However, the housing environment and conditions have a negative impact on the social integration of 
migrants. Among them, F1 social interaction integration and F4 social participation integration of the 
investigated groups had a negative impact, with strong correlation (P < 0.001, regression coefficients were 
-0.635 and -0.910, respectively). According to the survey, the people who live in the residential areas with
better living environment quality are the people with higher income. They basically do not participate in
the local community public activities, such as square dancing, community discussion, etc., and make small
friends with average neighborhood relations. In addition, the rent price has a negative impact on social
integration, and the sanitary environment has a negative impact on the psychological dimension, indicating
that high-income migrants living here are not conducive to integration into this community. The migration
pattern has a negative impact on social participation, indicating that the degree of social participation
integration of residents who migrate from other provinces is lower than that of residents who migrate
across regions. (Table7)

Table 7. The impact of residential space elements of returning residential areas on social integration 

1 2 3 4 5 

Social 
integration 

 F1 Social 
interaction 
integration 

F2 
psychological 
integration 

 F3 Social 
participation 
integration 

 F4 Economic 
work 
integration 

Household property 0.0997* 0.0143 0.311*** 0.217** -0.174***

Residence time 0.203*** 0.174** 0.412*** 0.122 -0.00963

Residence reason 0.166*** 0.122** 0.308*** 0.273*** -0.110**

Migration mode -0.078 0.0186 -0.169 -0.410*** 0.199*** 

Residential housing 
environment and 
conditions 

-0.554*** -0.635*** -0.495** -0.910*** 0.166 

Sanitary and 
environmental 
conditions 

-0.186 -0.144 -0.526*** 0.108 -0.0543

Landscape greening 0.490*** 0.406*** 0.736*** 0.889*** -0.266**

Public security 0.290*** 0.422*** 0.137 0.475*** -0.195***
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Traffic convenience 0.061 0.0488 0.112 0.102 -0.0586

t statistics in parentheses 

* p<0.05, ** p<0.01, *** p<0.001

Source: self drawn 

(3) The impact of residential elements of unit compound on social integration

In the process of social integration of the migrant population in the unit compound, the factors that have 
an effect on the overall degree of social integration are as follows: cultural service facilities, rent price, 
public security and sanitary environment, with a significant level of P < 0.001. Other variables were 
eliminated. 

The utilization rate of cultural service facilities has the greatest impact on the overall social integration. It 
ranked first among all factors affecting social participation and integration and social interaction, indicating 
that the higher the frequency of using cultural service facilities, the higher the adaptability to the Mananli 
community, the higher the identity of others and self, the higher the degree of life satisfaction, and the 
higher the degree of active participation in community activities. Rent prices also have a greater impact on 
social integration. Among them, there is a positive impact on social interaction integration, indicating that 
in the unit courtyard, residents who pay higher rent have better neighborhood relations and larger scale 
of friends. Public security plays a positive role in promoting social integration, especially in social interaction 
integration. The reason and duration of residence also play a significant role in promoting psychological 
integration. Health environment has a negative effect on social integration, among which, it has a negative 
effect on social interaction integration. (Table8) 

Table 8. Regression model of residential space elements and social integration of unit compound 

1 2 3 4 5 

Social 
integration 

 F1 Social 
interaction 
integration 

F2 
psychological 
integration 

 F3 Social 
participation 
integration 

 F4 
Economic 
work 
integration 

Living time 0.333* 0.289 0.830*** 0.253 -0.435***

Per capita living area 0.151 0.307 -0.00594 0.0907 -0.0678

Residence reason 0.123 -0.0778 0.393*** 0.461** -0.117

Housing Environment 
and Conditions 

0.0546 0.22 -0.138 -0.289 0.286** 

Health conditions -0.794*** -0.897*** -0.762* -1.277** 0.253 

Landscape greening -0.384 -0.279 -0.843** -0.298 0.0473 

Public security 0.793** 1.005*** 0.525 1.374** -0.345

Cultural service 
facilities use 

0.341*** 0.501*** 0.103 0.678*** -0.298***

Public space 
utilization rate 

-0.0604 -0.193 0.0685 0.0815 0.00522 

Demand for 
educational facilities 

-0.19 -0.12 -0.428* -0.251 0.122 
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Ease of 
transportation 

0.300* 0.364* 0.265 0.455* -0.112

The rent price 0.301*** 0.389*** 0.283** 0.402** -0.174**

t statistics in 
parentheses 

* p<0.05, ** p<0.01,
*** p<0.001

Source: self drawn 

(4) The impact of residential elements of residential areas on social integration

In the process of the social integration of the migrant population of commercial housing, the factor that 
plays an important role in the overall degree of social integration is the public security factor, with a 
significant level of P < 0.001. 

Among them, public security factors have a positive effect on psychological integration and social 
participation integration, indicating that the better public security, the higher degree of recognition of 
Jingwang community residents, the stronger adaptability, and more participation in community affairs. 

Health environment has a negative effect on social integration, among which, it has a negative effect on F1 
social interaction dimension integration, F2 psychological dimension integration and F3 social relationship 
integration, indicating that living in communities with better health environment has a lower degree of 
social interaction and social participation integration. According to the survey, The people who live in the 
residential areas with better living environment quality are the people with higher income. They basically 
do not participate in the local community public activities, such as square dancing and community 
discussion, etc., and make small friends with average neighborhood relations. However, it has a positive 
effect on economic and work integration, indicating that the residents living in the living space with better 
sanitary environment have more adequate social security. (Table9) 

Table 9. Impacts of residential space elements of commodity + returning residential areas on social integration 

1 2 3 4 5 

Social 
integration 

 F1 Social 
interaction 
integration 

F2 
psychological 
integration 

 F3 Social 
participation 
integration 

 F4 Economic 
work 
integration 

Living time 0.0679 0.0169 0.425* -0.071 -0.289*

Per capita living area 0.226 0.312* 0.222 0.209 -0.0919

Residence reason 0.0806 0.0811 0.224 0.0399 -0.171*

Housing 
Environment and 
Conditions 

-0.116 0.156 -0.209 -1.214** 0.548** 

Health conditions -1.247*** -1.097*** -1.820*** -2.308*** 0.894*** 

Landscape greening 0.305 0.263 0.215 1.339** -0.828**

Public security 1.085*** 0.663* 1.762*** 2.370*** -0.491*

Cultural service 
facilities use 

0.249 0.101 0.754 -0.0287 0.176 
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Public space 
utilization rate 

0.0805 -0.00865 0.191 0.0483 0.256** 

Demand for 
educational facilities 

-0.0804 -0.141 -0.234 0.332 -0.0984

Ease of 
transportation 

-0.185 -0.248 -0.233 -0.229 0.236* 

The rent price -0.0262 -0.250* 0.274 0.415* -0.385***

t statistics in parentheses 

* p<0.05, ** p<0.01, *** p<0.001

Source: self drawn 

5.2 Influence of macro policies and other factors on social integration 

The Beijing municipal government issued policies about Beijing second Green Belt, these policies and 
regulations more detailed rules for the green in the villages and towns development path, shall be 
maintained, the early after urbanization in large-scale demolition back room is given priority to, combined 
with the above and new countryside construction to improve rural living environment, at the same time, 
strictly control the expansion of rural construction. Therefore, the rural residential land in Cuigezhuang 
increased slowly at first and decreased significantly after 2016. As a policy means, the space control 
between Beijing second Green Belt restricts people's desire for unlimited development and construction, 
restricts the development of non-agricultural industries in rural areas, leads to the urban-rural dual 
structure, produces residential differentiation, and further affects the social integration of residents. 

6. Planning strategies to promote the social integration of residents
6.1 Enrich the configuration of public facilities and integrate the needs of diverse 

communities 

First of all, service facilities take into account the living and employment needs of migrant residents, avoid 
separation of jobs and residence, and improve economic integration; Second, in planning the construction 
of public facilities, attention should be paid to adapt to the different demand preferences and payment 
ability of multiple groups, form the equalization of public services in the whole community, narrow the gap 
with the residents of commercial residential areas, and improve the overall national quality and 
psychological integration of residents. Third, transform the supporting public service facilities of each 
community, and arrange rest and sports facilities to promote the communication between people. In 
particular, the lack of public facilities in low-grade residential areas (rural self-built housing) and unit 
compound. 

6.2 Improve the quality of living environment to meet diverse needs 

Improve the living environment is the first condition of public activities, through a series of planning control 
and incentive measures, carefully choose the low quality of public space and poor quality, poor sanitation 
of the rural construction, to build rural oneself and unit compound residents to create a high quality, 
comfortable, health, living environment, meet the needs of the foreign residents nearby have a rest and 
activity. 
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6.3 Strengthen the construction of social organizations and promote the development of 

community activities 

The first is to advocate public space as the carrier to hold various activities with local characteristics in the 
community, such as community parent-child handcraft, community reading club, community square dance 
contest, calligraphy and painting exhibition, etc. Second, community residents manage community public 
affairs together with the government and community organizations to strengthen the sense of identity and 
belonging of tenants inside and outside the community, and establish a mutual trust relationship in the 
community. Third, by creating the value orientation of neighbors helping each other and everyone being 
equal in the community, guide residents to participate in the construction of community space and improve 
psychological integration. 

6.4 Build diverse mixed communities and improve the policy guarantee system 

Construct a variety of mixed living space. First, through the mixed layout of commercial housing, social 
security housing and other types of housing in the community, distinguish different forms of property rights 
such as full ownership, restricted ownership, partial ownership, lease right, and so on, in a disguised way 
to promote the realization of mixed living of people with different incomes. Second, by controlling the 
construction cost of different residential buildings and the building density and floor area ratio of different 
areas and house types in the community, diverse housing options can be provided for different income 
groups, so as to flexibly realize the mixed living in the community. In terms of policy, first, providing 
adequate social security will promote the economic integration of this group, especially the migrant 
population with their families who have lived in Beijing for a long time. Second, improve the diversity and 
efficiency of public services, expand the space for residents to choose public services, and gradually realize 
the citizen treatment in employment, medical treatment, education, social security and other aspects of 
cuigezhuang rural residents, which will provide the possibility for their families to integrate into the modern 
life of urban communities. 

This paper describes the current characteristics of residential space differentiation and social integration 
in Cuigezhuang township and typical communities and analyzes the influencing mechanism of residents' 
social integration under different residential space types. 

The main conclusions are as follows: 

1. In Cuigezhuang Township, there are five types of diversified residential settlement space, including rural
self-built housing, return residential area, commercial residential area, unit public housing area and high-
grade villa area. Taking village area as the boundary, it is found that there are two types of residential space
differentiation in Hegezhuang, two types of residential space differentiation in Feijia village, two types of
residential space differentiation in Feijia Village, two types of residential space differentiation in Feijia
Village, and two types of residential space differentiation in Jingwang community.

2. From the perspective of different living space types of the three representative villages (communities),
the degree of social integration of residents is significantly different. "Unit compound" and "return
residential area" residents have the highest degree of social integration, it is concluded that this kind of
concentrated resettlement residential area will promote communication and social participation;
Residents living in the "commercial housing district" social integration degree is relatively low, that though
relatively high degree of commercialization of housing, living environment is also very good, but because
is a large residential community and population diversity, collective participation in community activities is
not high, so low social integration, "rural from building" because of the floating population most liquid,
lowest social alignment.
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3. From the perspective of the social integration dimensions of the three typical villages (communities), the
scores of the social integration dimensions of the three typical communities in Cuigezhuang township
basically show that the integration of social interaction dimension, psychological dimension, social
participation dimension and economic work dimension decrease successively.

4. In terms of analyzing the impact of residential factors on residents' social integration, residents living in
different residential Spaces have different factors to promote their social integration. In the rural self-built
houses, the living factors influencing the overall degree of social integration are as follows: hygienic
environment conditions, public security, utilization rate of cultural service facilities, rent price, per capita
living area, living reasons. The factors that have an effect on the overall degree of social integration are
landscape greening, transportation convenience, living time and living reason in descending order. The
factors influencing the overall degree of social integration in "unit public housing community" in
descending order are: the utilization rate of public space, cultural service facilities, rent price and sanitary
environment conditions; The factors influencing the overall degree of social integration of "commercial
housing + return residential area" are living reasons and time, rent price and transportation convenience.

5. In addition to the residential factors affecting the social integration of residents, the policy of strictly
controlling the expansion of rural construction within the Beijing second Green Belt also limits people's
desire to build. In particular, the large-scale demolition of communities (villages) in many green areas,
especially for low-income migrants, does not help social integration and rapid urbanization.

6. According to the key factors affecting social integration, the author tries to put forward the strategies of
enriching the allocation of public facilities, integrating the needs of diversified facilities, improving the
quality of living environment, strengthening the construction of social organizations, promoting
community activities and participation, building diversified mixed communities, and improving the policy
guarantee system.
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Innovative Chief Urban Designer System in Design 
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Abstract 

"Chief urban designer" refers to a "chief designer’s team" consists of “N” professionals that led by 
an urban design expert or architectural design expert (that is, it is a non-governmental public 
organization funded and recognized by the government). It serves as a technical force to assist 
the government's planning and governance. This paper takes the practice of " chief urban 
designer" conducted in Yuexiu District, Guangzhou as the research object. The author has been 
sent to the Yuexiu Planning Bureau for half a year as a member of the chief designer’s team in 
2019. Field observation on tasks participated by the team is conducted, and unstructured 
interview method is applied on 10 civil servants and 10 members of the team. Based on the study 
of the concept and theoretical framework of design governance, this paper analyzes the practice 
of design governance conducted by "chief designer and the team" in the process of assisting 
governmental design governance. The results show that the roles of the planners or architects of 
the chief designers are divided. The chief designers of Yuexiu and the team members play six 
roles: controller, coordinator, referee, promoter, consultant and designer. Chief designers play 
different roles in different segments and use diversified governance tools to deal with different 
governance tasks. Chief designers in Yuexiu and the team members use four informal design 
governance tools: research, practice guidelines, design review and authorization. Practice has 
proved that the chief designer’s team can effectively promote the implementation of urban 
design and achieve more inclusive, innovative and diversified design governance. This study 
innovatively expands the research framework of the main role and behavioral pattern of 
governing subjects, analyzes the cases with chief designer's participation, and provides practical 
cases of urban design governance in China with the purpose of inspiring more scholars at home 
and abroad to conduct joint research on this topic. 

Keywords 

urban design, design governance, chief urban designer system, chief designer’s team 

1. Introduction

By 2020, the urbanization rate of permanent population in China has exceeded 66%, and urban 
development is shifting to a new stage of vitalizing urban space to high-quality construction and 
promoting the refinement of urban governance. In China's current administrative system, government 
departments of prefecture-level and district-level cities are main force of the urban construction 
governance. The district government departments have problems of low professional and technical 
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strength, low organizational efficiency, fuzzy evaluation standard. Apart from this, original urban detailed 
regulatory plans are not enough to cope with diversified development goals and interests of various 
parties. It is urgent to use relevant professional and technical forces for assistance. Since 2014, 
the municipal government of Guangzhou has tried to seek support from external professional and 
technical forces and explored the "chief urban designer system". That is, a "chief designer’s team" form 
by professionals that led by an urban design expert or architectural design expert (that is, the non-
governmental public organizations funded and recognized by the government). This is an emerging 
system to solve the problem of urban design implementation and control. It has been applied in nearly 30 
key urban areas in Guangzhou, Shenzhen, Zhuhai and other cities around Pearl River Delta. In recent 
years, a research field of "Design Governance" has emerged from the discipline of urban Design. Design 
Governance is an innovative academic concept that introduced urban governance into urban Design by 
British scholar Matthew Carmona (2016). At present, the research on its practice and theory is still in its 
infancy. By interpreting the concept and toolbox of design governance and taking the practice of the chief 
designer in Yuexiu as an example, this paper analyzes the role differentiation of the chief designer and 
the team in the design governance and the informal design governance tools used. 

 

2. Exploration and Practice of Chief Urban Designer System 

2.1. Origins and evolution of chief urban designer system 

Throughout the developmental history of Chinese and foreign cities, it is not difficult to find that the 
capital or core city of every country once had a chief designer to guide its planning, design or 
construction. After the 20th century, the community planner system, architect responsibility system and 
other micro-scale designer service system were adopted gradually. For example, in 581, Emperor Wen of 
Sui Dynasty appointed Yu Wenkai to take charge of the construction of Daxing City, the capital of Sui 
Dynasty in a short period. Yu was responsible for urban planning and design while his assistants for 
construction and material management, and Gao Jiong for comprehensive planning. In the mid-19th 
century, Napoleon III appointed Baron Georges-Eugene Haussmann as the chief designer to lead the 
comprehensive renovation of the historic city - Paris. In 1951, the Prime Minister of India appointed Le 
Corbusier as the chief design to take charge of the urban planning and architectural design of Chandigarh. 
In 1967, Jonathan Barnett was appointed by Mayor Lindsay of New York to set up an urban design team, 
and to some extent, he became the chief designer of New York City as a representative of the mayor. In 
the 1960s, the practice of community planning begun in the western developed countries such as Britain, 
the United States and Japan which had a high degree of urbanization and relatively mature urban 
development, and the system was rapidly promoted. 

2.2. Practice of chief urban designer system in China 

The chief urban designer’s team is an emerging technical team of "planning, architecture and landscape 
design" hired by the district government in Guangzhou and Shenzhen in recent years. The governments 
authorize review power, such as the right of planning suggestion and scheme review, but it still lacks the 
authorization of local administrative legislation. The chief designer’s team usually consists of 
professionals led by one or two leading designers. Part of the work done by such organizations is 
originally part of the planning and design services provided by governmental procurement enterprises. 
They undertake the transfer of government functions, entrusting and purchase services according to the 
contract, and provide the government with planning decision-making consultation, technical consultation, 
scheme review and other services. For instance, the chief designer’s consultant team of Guangzhou 
International Financial City (2012-present) is a consulting service project for "Key chief urban designer" 
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carried out by Tianhe District of Guangzhou to promote the urban construction. Academician He Jingtang 
and his team are employed. They provide design consulting and design review services for scheme 
compilation, regulation optimization and adjustment, construction and other links. Based on urban 
design guidelines, chief designer’s team of Guangzhou Pazhou Western E-commerce Headquarter Area 
(2014-present) promotes fine dynamic and elastic management of monomer building design, as well as 
project implementation management with multi-party coordination, and participates in the whole 
process of "plan consultation, approval, and in-depth implementation verification" after land transfer, 
which promotes the construction of the area with high quality . At present, cities of the Guangdong-Hong 
Kong-Macao Greater Bay Area, especially those around Guangzhou and Shenzhen, are carrying out 
scattered practice of the chief designer system for key areas (see Table 1). Meanwhile, Shenzhen plans to 
implement the system in 18 key areas. 

 

Year City District Area 
Model of hiring 
chief designer’s 

team 
Administrative department 

2012 Guangz
hou 

International Financial 
Area 8 km2 “1+N” Guangzhou Land Resources and 

Planning Commission 

2014 Guangz
hou 

Pazhou Western E-
commerce Headquarter 

Area 
2.1km2 “1+N” Guangzhou Land Resources and 

Planning Commission 

2017 Guangz
hou Yuexiu District 33.8km2 “1+N” Yuexiu Branch of Guangzhou Planning 

and Natural Resources Bureau 

2017 Shenzh
en 

International convention 
area 

22.58 
km2 “2+N” 

Construction Headquarters Office of 
Shenzhen International Convention 

Center 

2018 Zhuhai 

Hengqin New Area and 
bonded area, Hongwan, 

Wan Chai integrated 
developmental area 

26 km2 “1+N” 

Zhuhai Municipal Party Committee and 
Government, Hengqin New Area 

Management Committee, Bonded Area 
Management Committee 

2018 Shenzh
en 

Super Headquarters Base 
Core Area of Shenzhen 

Bay 
1.17km2 “1+N” Shenzhen Municipal Government 

2019 Shenzh
en 

Business Center of 
Shenzhen North Railway 

Station 
6.1 km2 “2+N” Key Regional Construction Promotion 

Center of Longhua District 

2019 Shenzh
en Pingshan Central district 24.08 

km2 “1+N” 
Planning and Development Center for 

Key Area of Shenzhen Pingshan 
District 

2019 Shenzh
en The Grand Airport area 45.5 km2 “2+N” New Area Development Affairs Center 

of the Grand Airport 

2019 Shenzh
en Guangming Science City 99 km2 “1+N” 

Development and Construction 
Department of Guangming District 

Science City 

2019 Shenzh
en 

Baguang Zore Startup 
Area of Shenzhen 

International Bio-valley 
6 km2 “1+N” 

Dapeng Authority Of Shenzhen 
Planning, Land and Resources 

Commission 

2020 Donggu
an 

International Business 
Arear 1.6 km2 “2+N” Dongguan Central Construction 

Headquarters 
Table 1: A partial overview of the practice of " Chief urban Designer System" being carried out in the 
Guangdong-Hong Kong-Macao Greater Bay Area. Source: interviews by the author 

Note: "1+N" refers to 1 leading chief designer and N professional technical teams, "2+N" refers to 2 leading 
chief designers and N professional technical teams.  
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2.3. Literature Review 

In 2016, based on the research on the relationship between urban design and public policy, Matthew 
Carmona introduced the concept of governance and urban governance theory into the field of urban 
design, and demonstrated the relevant cases of the British Commission for Architecture and Built 
Environment (CABE) from 1999 to 2010. The concept of "design governance" was proposed for the first 
time, and it is suggested to be further studied as a sub-field of urban design. Subsequently, John Punter, 
Jonathan Barnett and other British and American scholars of urban design agreed with this issue and 
proposed that the academic community should jointly conduct research on it. Since 2018, some experts 
and scholars of urban design in China have paid attention to it and conducted research on the design 
governance theory proposed by Carmona (Tang Yan, Yang Zhen, Zhu He et al., 2018). Some scholars 
understand "Design Governance" as "Urban Design Governance". Chinese academic circles has not 
researched it systematically, and there is lack of research results. And there are just researches in single 
digits on cnki.com, and there are related research limited in description of the innovation practice of the 
system, and its definition has not yet formed. There is a lack of research on theory sources, system 
construction and the causes. Some Chinese scholars in the fields of public administration and creative 
design have also begun to discuss "design governance" (Yang Zhi, Cai Zhihong, Guo Shu, Qin Hongling, 
Zhao Shaoyin, 2020). As an innovative academic concept of public management, politics and urban design, 
"design governance" has been in the initial and expanding stage with consensus at home and abroad. 

 

3. Concept and Toolbox of Design Governance 

3.1. Concept and purpose 

Carmona defines design governance as “The process of state-sanctioned intervention in the means and 
processes of designing the built environment in order to shape both processes and outcomes in a defined 
public interest”. The idea suggests establishing an actions and decision tree consists of experts, investors, 
and citizens by taking the government as the core, it proposes to optimize the urban design process 
through formal and informal governance tools (Zhu He, Tang Yan, 2018), it is essentially discussing the 
basic principle of state intervention in urban design, and all forms of design governance are of an 
essentially political, and they are part of the political process of judging the nature of "good" design. 
National institutions and society have been trying to intervene in the design and the shape of built 
environment to achieve public interests, the functions, economic growth, social inclusion, heritage 
conservation, environmental protection, aesthetic control. Carmona thinks that design governance is not 
only for better design and places with higher quality, it is also for better governance processes. 

 

3.2. Toolbox of design governance 

Governmental tools defined by public policy research   refer to the various tools, methods and actions 
employed by decision makers to guide the environment and organize actors to achieve desired outcomes 
made by specific policy. Since the 1990s, the neoliberalism has made tools available to the government 
increase sharply. The tools or means used to solve public policy problems in European countries have 
spread around rapidly. Some European scholars used typology to study and classify existing governmental 
tools(Christopher Hood 1983, McDonnell&Elmore 1987, Schneider&Ingram 1990, Evert Vedung 1998, 
Lester Salamon 2000, Lascoumes &Le Gales 2007,Vabo 2009). Schuster (1997) proposed five types of 
tools that could represent "the implementation of governmental policy of urban design": operation, 
supervision, incentive, establishment and information. Building on this, Carmona was thinking over how a 
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tool-based approach could relate to design governance. He explored the typology of tools of design 
governance to analyze and understand design governance. First of all, he divides design governance tools 
into formal and informal ones. Formal tools are the methods applied by governmental public 
departments in the process of urban design with clear state power and legal effect. The central 
government would authorize local governments to perform their functions. Informal tools are the 
methods applied by third parties which indirectly participates in urban design other than the government 
and the public. They are between "traditional" design governance and "private" company management, 
and are not guaranteed and restricted by laws. Secondly, formal and informal tools are classified 
according to the degree of intervention. Formal design governance tools are divided into three types of 
"guidance, incentive and control" with 12 specific items: guidance tools including design standards, 
principles, policies and framework, incentive tools including subsidies, direct investment, process 
management, and control tools are reward, contribution to the development, usage, licensing and 
approval (see figure 1); The framework of formal tools helps to understand the way urban design works 
in the public sectors; Informal tools are divided into five categories of "evidence, knowledge, promotion, 
evaluation and assistance" with15 specific items, which are from the design governance practices of CABE 
from 1999 to 2010. Design governance tools run through the whole process of urban design and 
operation, but only in in a certain link or stage of operation, can each tool play its role. 

 

Figure 1. The complete design governance toolbox(formal and informal). Source: CARMONA M. The formal 
and informal tools of design governance. Journal of Urban Design, 2017. 22(1): p. 1-36. 

 

4. Practice of Design Governance in Yuexiu by Chief Designer and the Team 

In 2017, Yuexiu government by bidding hired teams of planning, architecture, landscape, set up chief 
designer team of city axis of traditional city. It is China's first implementation of the practice of chief 
designer system of historical city. The team takes urban design outline and the historical block protection 
planning as a core, taking charge of reconstruction of the blocks, coordinating urban renewal, formulating 
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aging linkage implementation and participating in collaborative design. It is found that the team plays six 
roles: controller, coordinator, referee, promoter, consultant and designer. Four informal design 
governance tools are used: research, practice guide, design review and authorization.  

 

4.1. Spatial scope and content of design governance by the team 

Spatial scope 

One of the spatial scope is the consulting scope of the whole district design scheme delimited by the 
Yuexiu administrative region (see figure 2): about 33.8 square kilometers; the other is the quality 
improvement scope including blocks of Central axis area, historical and cultural blocks of Beijing Road, 
and Wendenan historical and cultural blocks and the surrounding blocks of Yanjiang Road (see figure 3): 
about 4.5 square kilometers. 

 
Figure 2: The left is the location map of Yuexiu District in Guangzhou, and the right is the administrative 
zoning map of Yuexiu District. Source: Baidu Baike. 

Figure 3: Scope of quality improvement of axis area. Source: Baidu Map and author’s drawing  
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Contents of the design governance  

Urban built environment is the direct object of design governance of the team. The contents of design 
control by the team are shown in the following table (see table 4). The key points of design control are: 1. 
the macro control of the urban spatial structure, the traditional central axis district is involved in 
Guangzhou development strategies of "develop economy, innovation and landscape of cities around the 
Zhujiang River", the team, from the perspective of overall urban space development pattern, controls the 
spatial structure and urban landscape continuity. Because Yuexiu is an old city, it focuses on stock of land 
with less incremental land planning and construction, the team doesn’t have to work on its land use and 
traffic 2. The protection and reuse of historic blocks. The traditional central axis district contains more 
historical and cultural blocks, the team then combs it into five classes with more than 138 high-quality 
blocks and 30 elite paths. It is to protect the block texture, traffic network, public space, and redesign and 
use the street interface and landscape, night lighting; 3. Improving the quality of public space and 
architectural styles. The team refurbishes and renovates the architectural form and roof greening at the 
lot-based area. 

 
 Contents of the design governance by the team 

Aspects Fields  Contents  

City

（macroscopic） 

Spatial 

structure 

1. Axis (axis cord): the traditional central axis of Beijing Road, the modern central 
axis of Guangzhou Qiyi Road, the Pearl River vitality belt of Yanjiang Road and the 
vitality display belt of Danan Road constitute the two-axis and two-belt spatial 
structure of the area. 

2. Landscape: retain the landscape pattern of "mountain-city-river" in guangzhou's 
historic urban area; 

3. Spatial layout: On the basis of the existing spatial pattern of the built 
environment, other spatial structure systems are superimposed, including cultural 
heritage trails, tourist trails, characteristic streets, characteristic blocks, etc., so as 
to form a multi-system spatial structure; 

4. Harmonize with the overall urban planning and development strategy. 

City 

landscape 

1. Styles zoning: four key and other coordinated styles areas. Lead the styles of 
current buildings and new buildings in each area. 

Blocks

（medium） 

Block 

texture 

1. Road network of blocks: divide blocks by traffic orientation, slow down 
orientation and pedestrian street (lane) according to nature of street, reshape 
street style, guide traffic oriented road reconstruction and construction of arcade 
street; 

2. Building texture: Delimit the protection area and construction control area of 
historical buildings, strictly protect the historical buildings, and the new 
construction, expansion and reconstruction within the control zone shall be carried 
out in accordance with the guidance of historical buildings. 

3. Urban water system pattern: lead the restoration of urban water system 
pattern, including Guangzhou ancient city wall, ancient city water system and other 
cultural relics and historical sites, as well as protection measures for urban wall 
pattern, Yudai Hao, Liumaiqu canal and other ancient city water system pattern. 

Traffic 

network 

1. Optimization of Vehicle system: 

2. Docking stations 
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Public space 1. Parks: improve the quality of street parks, people's parks and other small parks; 

2. Square: improve quality of North Square of Giant Buddha Temple, Haizhu 
Square; 

3. Public open space: increase the riverside public space along the Yanjiang Road, 
lay emphasize on the visibility and accessibility of the corridor, and improve the 
quality of space; 

Street 

interface 

1. Building facade: Repair and decorate the facade of buildings along the streets, 
such as Guangzhou Qiyi Road, Yanjiang West Road, Changdi Boulevard Road, 
Taikang Road and Beijing Road; 

2. Billboards: the size and color of billboards along the street are coordinated with 
the building facade; 

Street 

landscape 

1. Preservation of trees: famous and ancient trees with large roots and stems; 

2. Planting and greening (facade greening) : the greening project of Haizhu Square 
and West Yanjiang Road; 

3. Pavement: pavement style of Haizhu Square, sidewalk and square of Beijing 
Road, etc.; 

Others  1. Nightscape Lighting: for important axis and landmarks; 

2. New media technology: Xindaxin Glass-free 3D screen, LED screen of Binbin 
Square , light and shadow technology application, etc.; 

 Lot-based level 

（microcosmic） 

Architectural 

forms 

1. Maintenance and repair of historical buildings: restore traditional doors and 
windows, facade styles, remove facade tiles, convex anti-theft windows with 
traditional technology and structure; 

2. Skyline: harmonized with the historic neighborhood skyline; 

Roof 

landscape 

1. Coordination of the fifth facade style: demolish the private and random roofs; 

2. Roof greening: properly set up roof greening; 

Pedestrian 

network 

1. Divide the pavement to form a walking zone with a width ranging from 1 to 6 
meters, a facility zone with a width of 2.5 meters and a building front zone with a 
width of 3-8 meters; 

2. Sidewalk facilities: add seats, signage systems, street lights and other urban 
furniture, and provide drinking water, public toilets, small businesses and other 
service facilities; 

Table 4: Design control contents by the team in Yuexiu. Source: The interview data 
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4.2. Roles of the team in the process of design governance 

The team plays 6 roles respectively: controllers, coordinators, referees, promoters, consultants, designers. 
controllers can set up advisory committee and design the tasks, build up a platform and invite the 
interest-related for discussion, participate in and undertake the design of the process and institutionalize 
it, and organize the division of labour. Coordinators mediate and negotiate in advance, specifically, to 
confirm and state information of background or questions, to deal with challenges from participants, to 
divide the work of mediation and negotiation. Referees serve as a neutral resource, occasionally as a 
member or chairman of a formal committee, or as a staff of the committee. Promoters are forward-
looking, contributing to the consensus-building and providing impetus and ideas for other collaborative 
processes. Consultant can be hired by the government, or technical experts hired by lobbyists, 
professional staff of public agencies and private interest groups. When communicating, planners should 
formally put forward professional analysis and judgment, answer the technical consultation from the 
participants. Designers undertake part of the design tasks since they themselves are able to plan and 
design. (see figure 5) 

 

Figure 5: Roles of the chief designer and the am members. Source: drawn by the author 

 

During the period of appointment, different services can be provided by the chief designers with different 
roles (see table 6). Controller should undertake the work of setting up committee, organizing meetings, 
convening design teams, system design; coordinator should take charge of design coordination and 
interest coordination; referee can undertake design review, organizing expert review, multi-party 
demonstration and other work; promoter can undertake project proposal, decision-making consultation; 
consultant can undertake design scheme consultation, on-site consultation; designer is responsible for 
the thematic research, planning and design. 
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Table 6: The roles of the chief designer and the team and the services they can provide. Source: Drawn by 
the author 

4.3. Informal design governance tools used by Yuexiu Chief designer and the team 

(1) Evidence: Research tools 

Evidence tools mainly serve the government by collecting and providing evidence to support or refute 
design views, design objectives, and government decisions. By various research activities, it proves the 
rationality of the team’s functions and the multi-value of urban design, and provides evidence support for 
government decision-making. Cooperate with other institutions, the team carries out research projects, 
organizes and supervises research projects, and submits research results to local government 
departments. The research carried out by the team are:  Research on Guangzhou’s Image Perception, 
Research on Red Index of Guangzhou Traditional Central Axis Area, Research on Protection and Display of 
National Archaeological Site Park of Nanyang Kingdom Palace (Project Proposal), Research on 
Argumentation of Bearing Structure of Haizhu Bridge, etc. (see table 7). 

Table 7: Specific actions and research achievements using evidence tools by the team 

Topic Research contents and results Research achievement 

Research on 
Guangzhou’s Image 

Perception 

Yuexiu Bureau of Education helped distribute the 
questionnaire. Relying on School of Architecture of South 

China University of Technology, using big data analysis, 
questionnaire, field investigation and other methods, the 

team identifies the city image of Guangzhou, including the 
online image, the actual flow rate, officially confirmed 

image, citizens’ image, local image satisfaction. One of the 
results is that: the recognition degree of "People's Park - 

Guangzhou Qiyi Road - Haizhu Square" from north to south 
decreases gradually, but the that of "Haizhu Bridge - Pearl 

River" increases obviously, indicating that the image 
recognition degree of Haizhu Square on this axis is low. The 

research results provide evidence support for the 
transformation potential of Haizhu Square. Other research 

conclusions also provide evidence support for the team  
assisting in compiling the Implementation Plan of 

Traditional Central Axis. 

 
Analysis chart of daily walking path 
of residents living inYuexiu District 
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Topic Research contents and results Research achievement 

Research on Red 
Index of Guangzhou 
Traditional Central 

Axis Area 

The study was carried out during Haizhu square project 
planning phase, Yuexiu Branch of Culture and Tour Bureau 
provided data and information, and the team builds up red 

index evaluation system, and evaluate the red index of 
revolutionary activities of the Communist Party of China 

within the scope, the results show Haizhu Square, the 
People's Park, Zhongshan memorial hall have higher red 

index than other place. The conclusion provides ideas and 
evidence support for the "development orientation" in the 

planning stage of Haizhu Square upgrade project.  
Analysis diagram of red index of 

traditional central axis area 

Research on 
Protection and 

Display of National 
Archaeological Site 

Park of Nanyang 
Kingdom Palace 

(Project Proposal) 

The research was carried out by the  team in the planning 
stage of the quality improvement project of Beijing Road. 

With the assistance of the Nanyue Kingdom Palace Museum 
and Guangzhou Institute of Cultural Relics and Archaeology, 

the team conducted a research on the archaeology and 
protection status of Beijing Road, and proposed a 

"comprehensive research and protection of the Nanyue 
Kingdom Palace". And through the archaeological process, 

the strategies of combining education, cultural relic 
protection and public development space, experiential 

protection and utilization are proposed, the implementation 
of argumentation including coordinated research on the 
subway, municipal pipe network, road traffic; This study 

provides creative developmental ideas and evidence 
support for Beijing Road’s quality improvement project. 

 
The design proposal of tunnel with 

historical elements in the north 
section of Beijing Road 

Research on 
Argumentation of 

Bearing Structure of 
Haizhu Bridge 

The research was carried out by the team during the 
construction phase of the quality improvement project of 

Haizhu Square. The planning and design team proposed the 
traffic conversion scheme of Haizhu Bridge, and the 

Municipal Transport Research Institute questioned the 
feasibility of the scheme. The team was responsible for 

connecting with bridge engineering experts from the 
Municipal Transport Research Institute and the School of 
Civil Engineering of South China University of Technology. 
The vehicle capacity of auxiliary bridges on both sides of 

Haizhu Bridge was studied. The conclusion is that the 
carrying capacity is insufficient, so the traffic exchange plan 

proposed by the team will not be considered in the short 
term, and traffic control will be used instead. This study 

provides evidence support for the reconstruction of Haizhu 
Square. 

 
Research report on review of 

structural stress of Haizhu Bridge 

Table 7: Specific actions and research achievements using evidence tools by the team. Source: drawn by the 
author 
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（2）Knowledge：practice guides tools 

Based on research and investigation, the knowledge tools aim to disseminate professional knowledge on 
good design, places of high quality, urban design values and practical cases. It is to raise the design 
awareness of practitioners and the public. Practice guides are different from urban design guides in that 
they are informal guidance on urban design practices and are intended to share best practices. The 
documents of practical guides released by the team are: The Design Outline of the Promotion Plan of 
Guangzhou Traditional Central Axis, The Implementation Plan of Guangzhou Traditional Central Axis 
(Implementation Guides), and The Implementation Guides of the Environmental Quality Improvement of 
Haizhu Square and its Surrounding Areas (see table 8). 

Table 8: Specific actions and research achievements using practice guides tools by the team 

Topics Contents Achievements 

The Design Outline of 
The Promotion Plan 

of Guangzhou 
Traditional Central 

Axis 

Put forward the reconstruction and upgrading 
plan and design outline of the traditional central 

axis area of Guangzhou in next five years, 
protect the spatial pattern, blocks and streets, 
and provide design guidance for public space, 
important streets and historical buildings, and 

make proposals for highlight project. 

 
Schematic diagram of spatial pattern of traditional central axis area in 

Guangzhou 

The Implementation 
Plan of Guangzhou 
Traditional Central 

Axis (Implementation 
Guides) 

Confirm "near-term, medium-term and long-
term"  projects, practice construction 

implementation guidelines such as 
implementing historical block protection 

planning and control, classifying and protecting 
historical buildings, integrating a series of public 
spaces, setting up a number of small squares and 

pocket parks, renovating building facade, 
activate historical blocks. 

 

 
Characteristic cultural street in 1916(the Republic of China): Changxing 

Street 

Implementation 
Guides of the 

Environmental 
Quality Improvement 
of Haizhu Square and 
its Surrounding Areas 

Implementation guides of Haizhu Square 
transformation project including square brick 
selection and material selection, landscape 
flowers, landscape sketches, chairs, night 

lighting. 

 
Guidelines of Haizhu Square renovation design and tile selection 

Table 8: Specific actions and research achievements using practice guides tools by the team. Source: drawn 
by the author 
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（3）Evaluation: design review tools 

Evaluation tools are to evaluate the design objectives, design process and design results of specific 
projects by using certain technical means and procedures. It is to influence the design results by 
evaluation. The third party experts provide neutral and objective design evaluation and design review 
services to improve design quality before the formal administrative approval. The team focuses on design 
review of planning and design scheme, architectural design scheme and construction scheme in Yuexiu 
District and putting forward review opinions. The designer of scheme will modify the scheme according 
to the review opinions before submitting it to the governmental department for review and approval. 
The form of design review has three types: written feedback, governmental design review meeting and 
expert review meeting. From 2018 to 2020, the team has issued about 400 written review opinions, and 
attended about 100 governmental review meetings and expert review meetings. After the designer's 
program report in the meeting, review opinions are provided(see table 9). 

Table 9: Specific actions and research achievements using design review tools by the team 

Methods of review Design review  

Written feedback 

The team issues written feedback of 
design review for planning and design 

schemes or architectural design 
schemes. 

 

Expert review meeting 

The team needs to attend the expert 
review meeting in the review stage 
and consider the impact of a single 
project on the spatial structure and 

urban style, and present review 
opinions at the meeting. 

 

Governmental design 
review meeting 

The team is required to attend the 
scheme review meeting held by the 
government planning department to 

assist officials. 

 
Table 9: Specific actions and research achievements using design review tools by the team. Source: drawn by 
the author 
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（4）Assistance:  enabling tools 

Assistance tools are direct or indirect backup to specific projects with the purpose of improving design 
quality by using financial, technical and human resources. Empowerment refers to the provision of 
authorization or expert support for specific projects, where national groups, departments and research 
institutes provide advice and expertise. Yuexiu government authorized the planning and design team to 
provide assistance from project planning, scheme design to the follow-up for the reconstruction project 
of Haizhu Square (see table 10). 

Table 10: Specific actions and research achievements using tools of enabling by the team 

Phrases with 
assistance 

Methods Expert’s  assistance 

Project 
planning 

Current  
situation 

investigation 

The team conducted on-site research on Haizhu Square and its surrounding environment 
with relevant governmental staff, and assisted them in identifying the space environment 

with poor quality. The main task of the team is to put forward spatial transformation 
strategies. 

Schematic 
design 

Design 
consultation; 

Design 
coordination 

The reconstruction design of Haizhu Square involves the design of traffic flow line, 
municipal pipeline, cultural relic protection, landscape, surrounding buildings’ facade 
decoration, etc. The team followed up the whole process from preliminary design to 
improvement and final draft, providing design consultation and design coordination 

services. 

Construction 

Implement 
the plan 

When the scheme is 
implemented, as the role of 

"implementation conduction", 
the team is the "bridge" 

between the design departments 
and the construction 

departments, giving full play to 
the role of technical 

coordination. 
  

Real-time 
monitoring 

The District government set up 
the headquarters for quality 

improvement Haizhu Square to 
monitor the construction in real 

time. The team keeps on standby 
during the construction period 

for on-site consultation.  

On-site 
consulting 

The technical personnel of the 
team conducts on-site 

consultation on design problems 
required by the site. 

For example, the construction 
site test traffic line: 3m tape is 

too concave and convex, and it is 
easy to be stained, so it is not 

recommended; Hot melt glue is 
needed to polish the surface, 
and  adhesive tape is used to 

guard the edge before the glue. 
It is recommended by the team. 
It needs to cooperate with road 
construction team which could 

help to polish; the design of 
Haizhu Bridge has been 

determined, but the color needs 
to be remixed to lighter ones 
than the color proposed now. 
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Table 10: Specific actions and research achievements using tools of enabling by the team. Source: drawn by 
the author 
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Abstract

In the renewal of old industrial areas, residents' life has been affected. In order to explore the
relationship between residents' sense of place and their attitude towards the future development
direction, this study takes Xiangfang old industrial area as an example and conducts a field
questionnaire survey. The calculation of Structural Equation Model shows that residents' sense of
place can be divided into place attachment, place dependence and place identity in Xiangfang old
industrial area, and the intensities are high. Moreover, the logistic regression shows that sense of
place significantly impacts History and Environment preference. Place dependence and place
attachment significantly impact History preference. And place identity is the only dimension that
is significant to all types of preferences. These conclusions show the importance of a sense of
place, especially place identity, in public participation. This study can help the urban renewal of
Xiangfang old industrial zone and proves that sense of place can provide a way for the public to
participate in planning decision-making and policy-making in the future.

Keywords

Sense of place, Public participation, Old industrial areas, Policy making, Structural Equation
Model

1. Introduction
As China's urbanization has entered a new stage, the urban development model has gradually changed
from incremental expansion to stock renewal. However, with the introduction of new industries and real
estate development, there are usually land-use changes, demolition of old buildings, and occupation of
green space in the renewal process. These changes have affected the lives of local residents to a great
extent. Therefore, the opinions of local residents, the actual users of space, on the renewal scheme are
particularly critical. In order to meet these challenges, public participation in planning and decision-
making has become an important link in the process of urban renewal all over the world.

The place theory originated from the study of environmental psychology and perception in the 1950s.
The concept of place refers to the geographical space composed of several spatial units occupied by
people and things, which is the opposite of the concept of space. Geographer Yi-Fu Tuan believes that
place comes into being, only when people give meaning to space, and he put forward the concept of
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sense of place in 1977[1]. Sense of place is a special emotional connection between people and place
through long-term interaction[2, 3]. It refers to people's feeling of place and a collection of place meanings.

Since the concept of sense of place was put forward, it has become a topic of concern in many disciplines
and is considered one of the ten geographical thoughts that change the world. Since the concept was put
forward, the research on sense of place has changed from phenomenological method to positivist
research, and the research method has also changed from qualitative research to the combination of
qualitative and quantitative research[4, 5]. Although some researchers believe that sense of place is a one-
dimensional concept, most researchers believe that sense of place is a multi-dimensional concept[6-8].
However, there has been no consensus on the dimension for a long time. Jorgensen used the attitude
structure model to divide the dimension of sense of place[9]. The three components of affection,
cognition, and behavior in the attitude structure model correspond to place identity, place attachment
and place dependence in environmental psychology. This study provides an easy to operate and reliable
method for later researchers to measure people's attitudes towards the space environment. At present,
much research has adopted this way of dividing the dimension of sense of place[10-13]. Recently, some
research has taken the view that a critical multi-perspective should be encouraged to pay attention to
sense of place in order to recognize the diversity of ways in which it is conceptualized and measured. This
view holds that no research theory or plan can successfully participate in all aspects of people-place
relationship investigation. Therefore, it may be challenging to have a universal way to divide its
dimensions, and the intensity measures in specific empirical studies need to be statistically tested.

In recent years, the research on the people-place relationship in urban renewal areas has maintained a
continuous growth trend. The relationship between sense of place, an important concept in the people-
place relationship, and public participation has also been widely studied. Acedo found that sense of place
is significant and positively correlated with civic engagement at the individual level[14, 15]. Jorgensen
asserted that a strong sense of place might be the reason why residents support policies[16]. Therefore,
sense of place can play an essential role in predicting, guiding, and managing residents' emotional objects,
behavior patterns, and supporting attitudes towards planning policies.Pánekt compared the differences
in the views of different groups in the gentrified neighborhood on the future changes of the region with
participatory mapping techniques through the influence of sense of place[17]. Erfani used sense of place as
an investigative method to evaluate the process and outcomes of participatory urban redevelopment[18].
However, the research on what kind of urban development direction residents with a different sense of
place prefer in public participation is still in the exploratory stage.

In the process of urban renewal, old industrial areas are usually the focus. With the cities' expansion, the
industrial area initially located on the edge of cities has gradually become the central area of cities.
Therefore, promoting the relocation and transformation of old industrial areas has become an effective
way to improve the land-use efficiency of central urban areas, reasonably allocate land resources, and
promote urban economic growth and quality improvement. In China's old industrial areas, most of the
factory workers usually live around the factory. With the change of environment and acquaintance
communication structure in the renewal process, residents' life has been greatly affected. Sense of place
can help us understand this process and understand residents' expectations for future life and urban
construction. Therefore, in order to further explore the relationship between residents' sense of place
and their attitude towards the future development direction of old industrial areas, this study conducted
a field questionnaire survey on sense of place and the recognition of the development direction of the
old industrial area, to (1) test the dimension division of local residents' sense of place and calculate the
intensity, (2) compare the influence of the intensity of different dimensions of sense of place on the
preference of different development directions.
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2. Methodology

2.1. Research area

This study selects Harbin Xiangfang old industrial area as the research object, which is a famous old urban
industrial area. Harbin, the capital of Heilongjiang Province, is located in northeast China. Its industrial
system has developed since the city's establishment, and it has been an important industrial base in
China until now. Xiangfang District is located in the southeast of Harbin. It is one of the earliest municipal
districts and an essential area for the industrial development of Harbin. The types of industrial production
in this area include textile, machinery, and boiler.

However, restricted by the development of enterprises and industrial transfer, traditional industries,
especially heavy industries, began to decline gradually since entering the 21st century in China. The
industrial economy of Xiangfang old industrial area, which was dominated by traditional manufacturing,
had shrunk, and many enterprises in the district had suffered losses for a long time. In addition, most
enterprises had no ability of self-transformation and self-development. National and local governments
attached great importance to this phenomenon and promulgated various policies to constantly promote
the renewal of old industrial areas. In February 2017, the Heilongjiang provincial government approved
the implementation plan, Implementation Plan for Relocation and Reconstruction of Old Industrial area in
Harbin City (2013-2020) (starting now referred to as the Implementation Plan), marking the official
launch of a wide range of renewal projects in Xiangfang old industrial area. The Implementation Plan aims
to eliminate backward production capacity through the relocation of existing enterprises, accelerate
product upgrading, and process reengineering to drive the functional transformation and industrial
upgrading of the whole city. At present, this initially prosperous industrial area is in the middle stage of
urban renewal, slightly depressed.

The relocation area of Xiangfang old industrial area defined in the Implementation Plan is about 21
square kilometers, of which the start-up area is 7.47 square kilometers. The research scope is determined
based on the scope of the relocation area. Moreover, the management scope of surrounding
communities is considered. For communities whose jurisdiction covers the relocation area, their entire
boundary is considered (Figure 1).

Figure 1. Editing the Headline. Source: Author.
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2.2. Data collection

The subjects of the survey are residents within the scope of the research. The survey adopted a
questionnaire survey to collect data, and the questionnaire consisted of three parts. The first part of the
questionnaire aims to measure residents' sense of place. Although there is no unified dimension division
for sense of place in the related academic fields, place identity, place dependence, place attachment, and
social bonding are the main dimensions related to the sense of place, which is widely agreed upon. The
items of the questionnaire are based on the sense of place scale developed by Jorgensen in 2001. Totally,
each dimension contains five descriptive sentences, which are translated into understandable Chinese. In
the form of the Likert Scale, respondents are asked to choose according to the degree of agreement with
the descriptions of sentences. A higher score means a higher agreement with the description of the
sentences of residents. For example, 5 points represent "very agree," and 1 point represents "very
disagree." All statement descriptions are positive.

The second part of the questionnaire aims to investigate residents' preferences for the future
development direction of Xiangfang old industrial area. According to past research and empirical
experience, the future renewal and development direction of old industrial areas can generally be
summarized as: paying attention to industrial transformation and economic development, paying
attention to social revitalization and community vitality, paying attention to historical protection and
cultural heritage, and paying attention to environmental improvement and ecological protection. The
questionnaire asks how much respondents agree with the importance of the above four directions, which
are also divided into five levels. The last part of the questionnaire is the basic personal information,
including gender, age, monthly income, residence years in Harbin and Xiangfang District, and annual
residence time in Xiangfang District.

In order to make the sample more representative, the survey adopts the method of quota sampling,
whose items are selected according to the predetermined characteristics of the group. In this survey, the
gender and age characteristics of respondents are quota, and the data are based on the results of China's
sixth population census. As people aged 24 and below have little understanding of the surrounding
environment and weak ability to understand and answer the questionnaire, such people are not
considered in the quota of samples. The quota sampling results for each gender and age group are shown
in Table 1.

Table 1. Quota Sampling Results.

24 Years Old
and Below

25-39

Years Old

40-54

Years Old

55-64

Years Old

65 Years Old
and Over

Total

Male 10 51 55 22 14 152

Female 10 47 51 24 16 148

Total 20 98 106 46 30 300

Shopping malls, parks, and other public activity places with a large flow of people in the research scope
were selected as the survey sites (Figure 2). Questionnaires were filled in face-to-face and recycled on-
site. The survey team composed of two trained graduate students distributed the questionnaire and
informed the respondents of the purpose of the questionnaire before distribution. The data collection
time was from November 2019 to January 2020 and from April to May 2020. A total of 300
questionnaires were distributed according to the quota, and all questionnaires were recovered and
entered in time. After sorting, there were 252 valid questionnaires, and the effective rate was 84.0%.
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Figure 2. Survey Sites. Source: Author.

2.3. Measurements

Sense of place as a multi-dimensional concept has been agreed upon widely, but its specific dimensions
are not unified, especially for residents in Chinese mainland cities. In order to fully understand the
relationship between different dimensions, this study tests three model types and selected the model
with the highest degree of fit with the measured data for subsequent analysis. Model 1 regards sense of
place as the first-dimensional concept, with three dimensions of subordinate place identity, place
dependence, and place attachment (Figure 3a). Model 2 regards sense of place and place attachment as
the first dimensional concepts at the same level, with three dimensions of subordinate place identity,
place dependence, and social bonding (Figure 3b). Model 3 regards sense of place as the first-
dimensional concept, which includes four dimensions: place identity, place dependence, place
attachment, and social bonding (Figure 3c).

Figure 3. Three Model Types. Source: Author.

The measured data were substituted into the above theoretical model using Amos23, and then the sense
of place model suitable for local residents in Xiangfang old industrial area is determined. Other data
analysis contents of the study were completed by SPSS22.
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3. Results
3.1 Sample characteristics

The social-demographic characteristics, except for the gender and age of quota, are shown in Table 2.
Most of the respondents' monthly income was between 2000-4000CNY, and this agreed with the average
income of local residents. 76.6% of them were permanent residents (living in Xiangfang District for 9
months or more every year). On average, they had lived in Harbin for 29.9 years and in Xiangfang District
for 21.6 years.

Table 2. Social-demographic characteristics.

Number Percentage Number Percentage

Monthly

Income

(CNY)

0-2000 25 9.9%

Annual
Residence

Time

less than 1 month 15 6.0%

2000-4000 81 32.1% 1-3 months 8 3.2%

4000-6000 84 33.3% 3-6 months 15 6.0%

6000-8000 34 13.5% 6-9 months 21 8.3%

8000 or more 28 11.1% 9 months or more 193 76.6%

3.2 Structural Equation Model

Structural Equation Model (SEM) is a statistical method based on a covariance matrix to analyze the
relationship between variables[19]. It is widely used in psychology, economics, sociology, behavioral
science, and other fields. Three models were built to examine the theoretically indicated hypotheses.

The three models all provided satisfactory goodness of fit to the sample data. As shown in Table 3, all the
values of Chi-square/df were small and satisfied the ideal critical criterion, so were the other fit indices[20].
After comparison, the fitting degree of Model l was the best, which showed that the theoretical model
was most in line with the sense of place of residents in Xiangfang. The achieved fit statistics indicated a
good basis to accept the proposed model to explain the relationship between sense of place and other
dimensions. Therefore, this study selected Model l that was most consistent with the data, that was
sense of place as the first-dimensional concept, with three dimensions of subordinate place identity,
place dependence, and place attachment. Follow-up calculations were based on this model.

Table 3. Model fit indexes.

Model Fit Index Ideal Critical Criterion Acceptable Value Model 1 Model 2 Model 3

Chi-square/df 1-3 1-5 1.90 2.76 2.44

RMSEA <0.08 <0.09 0.07 0.10 0.09

GFI >0.9 >0.7 0.91 0.84 0.84

AGFI >0.9 >0.7 0.88 0.80 0.79

CFI >0.9 >0.7 0.95 0.87 0.89

TLI >0.9 >0.7 0.94 0.84 0.87

After the SEM test, the intensity of each dimension of residents' sense of place in Xiangfang District was
calculated. The intensity scores of each dimension were expressed by the arithmetic mean of the scores
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of each question. The overall intensity score of sense of place was obtained by adding the arithmetic
mean of the scores of the three dimensions. Therefore, the highest intensity score of each dimension was
5 points, and the highest overall intensity score of sense of place was 15 points. As shown in Table 4, the
overall intensity score of residents' sense of place in Xiangfang District was 10.84. The average intensity
of residents' place identity was 3.63. The average place dependence intensity was 3.55. The average
intensity of place attachment was 3.67, which was the highest in all dimensions.

Table 4. Intensity scores of sense of place and the three dimensions.

Dimension Minimum Maximum Median Average

Sense of Place 5.25 15.00 10.5 10.84

Place Identity 2.00 5.00 3.60 3.63

Place Dependence 1.80 5.00 3.60 3.55

Place Attachment 1.00 5.00 3.75 3.67

On the level 5 Likert scale, a score of 3 indicates that the respondents are neutral. A score lower than 3
indicates a negative attitude, and a score higher than 3 indicates an approval attitude. After a single
sample T-test, the average value of sense of place was compared with neutral attitude (9 points), and the
average values of three dimensions were compared with neutral attitude (3 points). It was found that
both were significant (Table 5).

Table 5. Results of single sample T-test.

Dimension T Significance Mean Difference

Sense of Place 13.97 0.000 1.84

Place Identity 14.52 0.000 0.63

Place Dependence 11.60 0.000 0.55

Place Attachment 13.06 0.000 0.67

3.3 Preferences of development directions

For simplicity, the following four development directions of the old industrial areas are referred to as
Economy, Society, History, and Environment. The calculation results of residents' preferences for the
directions are shown in Table 6. The results show that Environment was the highest preference in all
directions while Economy and History were the lowest.

Table 6. Scores of preferences.

Development Directions Minimum Maximum Median Average

Economy 1.00 5.00 4.00 4.08

Society 2.00 5.00 4.00 4.19

History 1.00 5.00 4.00 4.08

Environment 3.00 5.00 5.00 4.54
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In order to further calculate the relationship between sense of place and preferences of development
directions, this study analyzed the correlation between the above sense of place and three dimensions
and four types of preferences, respectively. The calculation took the average value as the standard, and
sense of place was transformed into a virtual variable, divided into a higher sense of place group and a
lower sense of place group. Then, taking the lower sense of place group as a reference, the higher group
and four types of preferences were analyzed by logistic regression. The other three dimensions did the
same. The regression results are shown in Table 7.

Table 7. Results of logistic regressions.

Model

Unstandardized
Coefficients

Standardized
Coefficients R Square

Adjusted

R Square
Significance

β Std.Error β

Sense of Place —> Economy 0.136 0.114 0.075 0.006 0.002 0.233

Sense of Place —> Society 0.068 0.097 0.045 0.002 -0.002 0.481

Sense of Place —> History 0.298 0.111 0.167 0.028 0.024 0.008

Sense of Place —> Environment 0.256 0.080 0.198 0.039 0.035 0.002

Place Identity —> Economy 0.387 0.112 0.213 0.045 0.042 0.001

Place Identity —> Society 0.302 0.095 0.196 0.039 0.035 0.002

Place Identity —> History 0.449 0.109 0.251 0.063 0.059 0.000

Place Identity —> Environment 0.384 0.079 0.295 0.087 0.084 0.000

Place Dependence —> Economy 0.176 0.114 0.097 0.009 0.006 0.123

Place Dependence —> Society 0.156 0.097 0.102 0.010 0.006 0.107

Place Dependence —> History 0.352 0.111 0.197 0.039 0.035 0.002

Place Dependence —> Environment 0.174 0.081 0.134 0.018 0.014 0.034

Place Attachment —> Economy 0.000 -0.004 -0.007 0.114 -0.004 0.953

Place Attachment —> Society 0.143 0.096 0.093 0.009 0.005 0.139

Place Attachment —> History 0.361 0.110 0.203 0.041 0.037 0.001

Place Attachment —> Environment 0.202 0.081 0.156 0.024 0.020 0.013

The results show that for History preference, sense of place was significant at the 90% confidence level,
while for Environment preference, it was significant at the 95% confidence level. Place identity was the
only dimension that was significant to all types of preferences. For Economy and Society preferences, it
was significant at the 99% confidence level, and for History and Environment preferences, it was
significant at the 99% confidence level. Place dependence and place attachment both reached the 95%
significant confidence level for History preference. All the above effects were positive, and place identity
had the most significant impact on Environment, whose Adjusted R Square is 0.084.
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4. Discussion
4.1 Sense of place in Xiangfang old industrial areas

Sense of place of residents in Xiangfang old industrial area most agrees with the theory of attitude
structure model, which can provide a reference for future research. At the same time, the overall
intensity of sense of place in Xiangfang and the intensity of place identity, place dependence, and place
attachment are relatively high. This proves that permanent residents have deep feelings for their place of
residence[21]. Many of studies have shown that time will probably increase the interaction between
people and places and then improve their relationship.

Place attachment refers to a positive connection between people and the environment[22]. It corresponds
to the affection dimension in the attribute structure model. The intensity of this dimension is the highest,
which may indicate that compared with role identity (place identity) and functional dependence (place
dependence), the residents of Xiangfang old industrial area have more profound emotions for the place.
They tend to stay in this place and reach a psychological state of comfort and safety.

4.2 Development directions and sense of place

According to the results, people with higher intensity have a significantly higher preference for History
than people with lower intensity in all dimensions. History represents the residents' view that Xiangfang
old industrial area should pay attention to historical protection and cultural heritage in the future. This
shows that people with closer links to the place will pay more attention to preserving and developing
local history and cultural traditions. In urban renewal, the original traces are constantly being erased with
the demolition of buildings and the flow of population. However, people who care here usually miss and
regret these. Therefore, in the current and future urban renewal, the government should pay more
attention to humanistic care and retain local memories.

Place identity is regarded as a substructure of self-identity, which is generally defined as individuals or
groups define themselves as members of a specific place to construct their position and role in society
through the place[23]. In this study, people with higher intensity of place identity more agree with all
directions conducive to the development of Xiangfang old industrial area. This shows that people with
high place identity are more concerned about local development and have a more urgent need for a
better place. People with high place identity are also more likely to contribute to future regional
development and may have higher enthusiasm to participate in the planning decision. Therefore, in the
process of public participation, the government can ask more about and adopt the suggestions of these
people.

Otherwise, people with higher intensity of sense of place also have a significantly higher preference for
Environment than people with lower intensity. Environment represents the residents' view that
Xiangfang old industrial area should pay attention to environmental improvement and ecological
protection. This may be because people with a stronger sense of place pay more attention to the comfort
of living locally. The natural environment is more closely related to daily life, especially for the residents
of old industrial areas, which has been built for a long time and caused more pollution by industrial
production. Therefore, the government should take environmental governance as an essential goal of
future development in the process of transformation.

4.3 Limitation and future research

Firstly, personal factors are a kind of factor that has a significant impact on sense of place, but they are
not discussed in this study. Future research can focus on whether there are differences in sense of place
among different groups. In addition, this study is aimed at the whole old industrial area. In future

262



Lou, J.K.; Dong, W.; Lin A.L. The Application of Sense of Place in Public
Participation in Planning Decision of the Renewal

in Old Industrial Areas

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

planning practice, we should explore which specific places affect sense of place to carry out targeted
planning decisions[24].

5. Conclusion
This study takes Xiangfang old industrial area as an example and conducts a field questionnaire survey on
the local residents' sense of place and their recognition of the development direction of the old industrial
areas. The relationship between the sense of place and their preference for the future development
direction of the urban renewal area is explored. The results show that the residents' sense of place can be
divided into place attachment, place dependence and place identity and the overall intensities are high.
Moreover, sense of place significantly impacts History and Environment preference. Place dependence
and place attachment significantly impact History preference. And place identity is significant to all types
of preferences. These show that the difference in the dimension of sense of place indeed leads to
different opinions of residents on the future development direction, which may affect public participation
in policy-making.

These research results can help the urban renewal of Xiangfang old industrial area and provide a
reference for other similar areas. More importantly, this study proves that sense of place can be used as
an aspect of the residents' survey, which provides a way for the public to participate in planning decision-
making in the future. The government and other policymakers can take the sense of place as an essential
basis so that urban construction can better meet the wishes of local residents in the future public
participation in planning practice.
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Abstract 

Based on the random forest algorithm model, this paper constructs a set of intelligent evaluation, 
diagnosis and planning methods for all-age friendly communities to support the formulation of 
planning governance policies and planning actions for accurate allocation of facilities, and takes 
Changsha as an example. ① From the evaluation results of friendliness impact factors, public 
leisure space, safety and health are the key impact factors of "public friendliness", the sound status 
of community services is the key impact factor of "youth friendliness", the demand for culture and 
entertainment is the key impact factor of "children and the elderly friendliness", and the degree of 
public friendliness construction is the key impact factor of all age friendly communities, but the 
overall difference of the factors is small; ② According to the diagnosis results based on RF, each 
kindness degree of Changsha community presents an obvious “ core-periphery ” pattern, and the 
degree of friendliness is highly correlated with the development degree of the area; ③ Through 
the comparison of the original regulatory planning and model planning results, it is found that the 
intelligent model based on RF and multi-agent can accurately identify the short board of 
community development, and put forward the planning improvement scheme. 

 

Keywords 

Random Forest; All-age friendly; Intellectualization; Community governance; Changsha City 

1. Introduction  
Community is not only the "cell" of urban "organic life", but also the smallest unit of national governance 
system. The "Friendliness" experience of all age groups has become a key indicator to highlight the level of 
governance modernization. Related theories, technical standards and policies have become the focus of 
theoretical research and practical exploration. The continuous emergence of urban construction models 
from "liveable city"1 to "suitable for aging"2,3 and "child friendly"4 reflects the continuous upgrading of the 
world's response to the needs of people of all ages5, such as liveable, suitable for work, suitable for travel, 
suitable for study and suitable for maintenance, so as to promote the implementation of the concept of 
friendship between children, youth6,7 and the elderly8,9,10 in urban construction and management. Since 
2000, based on the emerging problems in urban construction and development, a "all-age-friendly 
community" characterized by intergenerational integration has been put forward to meet the 
requirements of the new era11,12,13. In 2010, the United Nations first proposed the "inclusive city" to realize 
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the sustainable urban development and construction of the whole life cycle from children, youth to the 
elderly from the three dimensions of sharing, participation and integration, which has been responded by 
many countries, including China14,15,16. Canada proposed the "all-age-friendly city" project in 2014, and 
China proposed it in 2020 "All-age-friendly and inclusive society construction project", China's Xiong'an 
new area has also put forward the goal of building a "all-age-friendly city". 

As a whole, the current research on All-age friendly and inclusive cities has the following characteristics: 
① most of the urban evaluation research on the community scale is the liveability evaluation of the facility 
dimension17,18, while there are relatively few studies19 on the specific needs of residents of different ages 
for diverse survival and life; ② The research object scale mainly focuses on the administrative area category 
at the street level, while the community scale research is less20. The index system based on the humanistic 
perspective and the qualitative theory of existing community rule indicators need to be broken through21; 
③ In terms of community evaluation methods22, the data fusion and methods of analysis and evaluation 
of all age friendly community construction indicators based on urban multi-source data and machine 
learning algorithms need to be promoted; ④ It is suggested to identify timeliness and guiding significance 
of the key factors affecting community construction23, and break through it in the face of the changing real 
society. 

Random forest (RF) is a machine learning algorithm proposed by Leo24 for combinatorial classification 
(Classification and Regression Tree, CRAT). It has strong data mining ability and high accuracy on prediction 
in multivariable data processing, and has excellent tolerance to outliers and noise, which can achieve high 
scores with optimal parameters and minimum error according to limited training samples, and establish a 
weight learning mechanism among multiple variables, so as to solve the "over-fitting" problem25 of an 
attribute evaluation in complex and nonlinear large-scale systems. In addition, All-age friendliness is a 
complex system involving the interaction of facility allocation, socio-economic and personal behaviour and 
feelings. Its evaluation measurement system has complexity, non-structural and random uncertainty. More 
robust and flexible measurement methods are needed to deal with nonlinear relationships, high-order 
correlations and even missing values. At the same time, with the passage of time and space, the impact of 
different indicators on friendliness may change, and the initial weight may not be in line with the actual 
situation, which further promotes the development of the measurement model to non-parameterization. 
As a nonparametric tree model, RF has all the advantages of the previous calculation methods of composite 
index system, and has better performance in the processing of multivariable nonlinear relationship and 
weight dynamics. It can prevent the reduction of accuracy caused by noise and data loss in training samples. 
In theory, RF is an ideal tool to evaluate the age-friendly situation. 

2. 2 Construction of RF Model for age friendliness measurement 
2.1. Basic principles 

The core of constructing the RF model of community age friendliness measurement is to reveal the 
corresponding rules between each index and the measurement results, which is undertaken by the 
classification tree. The classification tree is composed of root node, child node and leaf node three parts. 
Among them, the root node represents the observation value of the index variable, the leaf node 
represents the linear decomposition of the index variable, the path from the root node to the leaf node 
corresponds to the decomposition rules, the leaf is the node without the next branch, and the growth 
process of the classification tree represents the training process of the sample set. The basic principle of 
RF26 is shown in Figure 1 Firstly, a classifier is used to create a "forest", and the data is randomly selected 
through the bootstrap method to grow into a classification tree groups. Each tree will grow completely 
without being built. When generating the tree, select the observation data of each index variable through 
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the Bootstrap method to create a differentiated and randomized training sample set, and input the training 
data set into the classification tree to form a classifier, using the Random Forest law to split each node, and 
decompose the values of each index variable with nonlinear relationship with the evaluation object into 
potential leaves with linear relationship, The result with the most votes is returned as the indicator 
decomposition result; Secondly, the distribution structure of leaves is analysed to extract and calculate the 
contribution value (weight) of each decomposition index variable to the evaluation results. The 
decomposition index weights are formed into a one-to-one corresponding relationship set between index 
variables and weights according to the linear mapping rules of classification tree, and the RF model is 
output, The average value of the comprehensive weighting of the RF characteristic value of the index 
variable and its corresponding weight value on each leaf node is the calculated result. 

 

Figure 1 Basic principle of Random Forest model. 

2.2. Model Construction 

This study constructs the model through three steps. 

Step one: Construct a classification tree. 

Two very important hyper-parameters need to be present in the specific implementation of RF, the 
number of classification trees (k) and the optimal node splitting times (m) when each classification tree is 
constructed. The former determines the overall size of the Random Forest, and the latter determines the 
status of a single classification tree. These two parameters must be optimized to improve the accuracy of 
the model in data processing. The specific process of constructing a classification tree model containing K 
All-age friendly evaluation trees is as follows Figure 2: 

(1) Get training set. The original training sample set of age friendliness evaluation is recorded as T={ (x1, 
y1) , (x2, y2) , …, (xm, ym) }. Bootstrap sampling method is used to form a random vector sequence Tt from 
two-thirds of the samples in T, which is repeated K times to form K independent and identically 
distributed training sets {Tk, t=1, 2, …, k} 
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(2) Randomly select the node characteristic index. For k data sets, establish the deepest classification tree 
without pruned processing. By calculating the Gini index contained in each index variable, the Gini index 
of node n is defined as: 

푮풊풏풊(풏) = � 풑(풘풊)풑�풘풋� = ퟏ − 풑ퟐ(풘풋)
풊�풋

 

Where 풑(풘풊) is the frequency of the number of samples belonging to class i in the number of training 
samples on the nth node. 

(3) Determine the split node. Split the candidate attribute with the largest Gini index and recalculate the 
Gini index. Repeat the splitting step until the Gini index is less than the predetermined threshold, and 
finally form a decision-making "forest" with K trees. 

(4) Recursive classification. Feedback the decision result of the number of K trees, and determine the best 
linear decomposition mode of the index variable according to the principle of the largest number of votes. 

 

Figure 2 Classification tree construction 

Step two: Calculate the weight of RF. 

Random Forest increases the difference between classification models by constructing different training 
sets, so as to improve the extrapolation prediction ability of combined classification models. In the 
process of decision tree classification, only part of the data of the original data set is used, and the 
remaining data does not play a role. In order to avoid over-fitting problem, RF uses the Gini value method 
to calculate the importance of each decomposition index based on this part of out of bag data (OOB). The 
specific implementation steps mainly include: assuming that the Gini index of the original segmentation 
of the I classification tree is 푮풊풏풊 풆풊, and change the attribute value x of the j decomposition variable of 
OOB by random sequence, and recalculate the new Gini index as 푮풊풏풊 풆풊

풋, then the weight of attribute X 

in the corresponding single classification tree is expressed as 푮풊풏풊 풆풊- 푮풊풏풊 풆풊
풋, the dynamic weight RFW 

of the j decomposition index is the mean value of Gini index of all classification trees in the forest, and 
the calculation formula is as follows: 
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∆풋= ��(푮풊풏풊풆풊 − 푮풊풏풊풆풊
풋

푵

풋�ퟏ

)/푵� 

푅퐹푊� = ∆�/ � ∆�

�

���

 

Where: ∆풋 is the decrease of Gini index; N is the number of indicators; 푹푭푾풋 is the weight value of the j 
decomposition index, which meets the following requirements: ∑ 푹푭푾풋 = ퟏ푵

풋�ퟏ  

Step three: Weighted combination. 

Firstly, the RF weight of each decomposition variable is output, and the optimal simulation relationship 
between each index variable and the response variable (community All-age friendliness) is generated 
according to the linear mapping rule of classification tree; Then input the sample set to be tested into 
each trained RF classification tree. The comprehensive weighting of the eigenvalue and its weight value 
on each leaf node is the community All-age friendliness level of the tree. Finally, the average value of 
community All-age friendliness on the leaf node of each classification tree is the calculated community 
All-age friendliness value. 

Step four: Fuse method. 

Considering the shortcomings of site selection in the All-age friendly planning model based on Random 
Forest, previous studies27 have used multi-agent and other methods for intelligent site selection. This 
paper integrates it into the whole model process to explore a set of intelligent community planning 
model based on the whole technology system of Random Forest, which is specifically divided into: 

① Agent of Citizen demand level： 

푫 =
풅풊

�

(풅풊
� + 풅풊

�)
 

Where, 풅풊
�、풅풊

� is the distance between each index point and the best and worst index point of the 
sample; The value range of D is [0,1]. The smaller D means that the length difference between the target 
bucket and the longest bucket is smaller, and the bucket is more about balanced; Establish the criteria for 
short board elements, and the equilibrium degrees are [0,0.3], (0.3,0.6], (0.6,1.0], corresponding to 
dominant elements, restrictive elements and short board elements respectively. 

② Agent of population flow： 

푫(풙풊, 풚풊) =
ퟏ

풖풓
� 풌(

풅
풓

)
풖

풊�ퟏ

 

Where 푫(풙풊, 풚풊) is the Kernel density estimation at the spatial position (풙풊, 풚풊) ; r is the distance 
attenuation threshold; u is the number of feature points whose distance from the position (풙풊, 풚풊) is less 
than or equal to r; Function k represents spatial weight function; d represents the Euclidean distance 
between the current feature point and two points (풙풊, 풚풊). 
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③ Agent of government： 

The government agent will make a comprehensive decision according to the short board level within the 
community, the activity of the traffic agent in space and the location of the spatial location that the 
citizens intend to build. The specific decision table is shown in Table 1. 

Table 1 Multi agent location decision table 

Agent of Citizen 
demand level 

High Medium Low 

Agent of 
population flow 

High Medium Low High Medium Low High Medium Low 

Agent of 
government 

√ √ × √ √ × × × × 

2.3. Research Process 

Taking the community as the governance unit, this study introduces the concept of All-age friendliness and 
algorithms such as Random Forest, bucket theory and multi-agent to explore the theory of community 
construction in the whole life cycle and optimize the evaluation index system, multi-source data mining for 
age-based integration of community construction, as well as the innovation of space analysis methods The 
construction of community planning governance method with the coupling of All-age friendly evaluation 
and planning intervention mechanism aims to solve the traditional research limitations such as research 
scale, technology integration, renewal and optimization, model integration and so on. By constructing the 
algorithm model based on Random Forest, the "cell physical examination" of the whole age friendly 
community is carried out, supplemented by basic algorithms such as barrel theory, so as to realize the 
community dynamic evaluation feedback mechanism based on intelligent algorithm, and then explore the 
realization and optimization path of the whole age, the whole people and the whole age friendly and 
inclusive, take people-oriented and the whole age friendly and inclusive as the research concept, and take 
the community as the unit to create the residents' life "City of life". 

The All-age friendly community intelligent assessment, diagnosis and planning process is mainly divided 
into three steps: overall assessment, problem diagnosis and planning exploration. The specific process is 
shown in Figure 3: 

1)   Multi source data fusion. Based on the existing data, the data can be roughly divided into four 
modules: basic geographic data, spatial planning data, socio-economic data and urban operation data, so 
as to integrate multi-source data and establish database. 

2)   Key factor identification. According to the dimension setting of community assessment planning 
system and based on Random Forest model, the planning key factors of index systematization data are 
identified, and the planning effective factors are extracted. 

3)   Model intelligent evaluation and problem diagnosis. Based on the Random Forest, the community 
in the study area is evaluated, and the current situation and problems of the construction area are analysed. 
The logical thinking of intelligent evaluation model is divided into data processing, training model and 
model evaluation. 

4)   Governance model construction. The construction of governance model will be deconstructed and 
re systematized from the direction of multiple actors, which is highly targeted for the construction of a 
single community. The participants in community planning and governance are mainly divided into 
residential subjects, decision-making subjects, construction subjects and supervision subjects, which carry 
out index system construction, intelligent evaluation, planning intervention and operation supervision.  
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Figure 3 All-age friendly community assessment, diagnosis and planning research process 

3. Performance Analysis 
Six districts and one county in Changsha are the main gathering places for urban personnel, with relatively 
perfect facilities construction. It is the most concentrated area for community renewal and construction in 
Changsha, so its community construction is highly representative. The study covers 966 basic communities 
in Furong district, Kaifu District, Yuelu District, Yuhua District, Tianxin District, Wangcheng district and 
Changsha County. 

 

Figure 4 Overview of the study area 

3.1. Overall assessment: classification based on identification of key influence factors 

Feature engineering is the most important part of machine learning. How to construct features determines 
the upper limit of machine learning. The construction of index system in this paper consists of index sea 
selection, collinearity test and manual evaluation. Firstly, a comprehensive index system database is formed 
by referring to the more mature urban physical examination index system and livable city index system; 
Secondly, by studying the selection indicators, the occurrence frequency of indicators and the availability of 
data in the network, the first round of screening of the index system is carried out, and 100 specific indicators 
are obtained to form the basic index system library. The index system library is the collected and referenced 
index system and the basis for the subsequent confirmation of the index system; Finally, by investigating the 
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current situation of the research scope and cities of the same type, this paper makes a second round of 
screening on the index system library through collinearity test on the index data, and obtains 25 specific 
indicators, as shown in Figure 5. 

 

Figure 5 Acquisition process of evaluation index system 

The data samples of index systematization are put into RF model training in different dimensions. The 
training results show that the model accuracy fluctuates between 0.75-0.92, and the learning accuracy is 
high, which has been proved in previous studies28. This experiment analyses the whole age friendliness 
index system of basic communities in six districts and one county of Changsha, and identifies the key 
influencing factors in the process of community construction. 

Through Grid-Search-CV search method and hyper-parameters sensitivity analysis, the RF weight of each 
evaluation index is obtained under the condition of optimal model accuracy, as shown in Table 2. (1) For 
the dimension of public friendliness, RF identified the park square accessibility, emergency shelter 
accessibility, medical facility accessibility and public security facility accessibility as the four most important 
indicators, with a total importance ratio of 44.50%, while catering facility accessibility and subway station 
accessibility are considered to be the two least important indicators, with a total importance ratio of 5.60% 
It is found that all indicators in this dimension are relatively balanced, and the proportion of importance is 
normally distributed. (2) for the youth friendly dimension, it is found that the accessibility of community 
public service centres is the most important indicator, accounting for 32.50%, which is far higher than other 
indicators; (3) For the child friendly dimension, the accessibility of primary schools and kindergartens rank 
the top two with a slight gap; from the elderly friendly dimension, the accessibility of entertainment 
facilities for the elderly and elderly care facilities are not much different; (4) Finally, based on the concept 
of age friendliness, on the whole, it is found that the public friendliness ranks first with 39.30%, far 
exceeding other indicators, while other indicators fluctuate little, mostly around 19%. 

The above statistical analysis shows that in the process of community construction, residents' leisure, 
safety and health are the key influencing factors of public friendliness; at the same time, for the influencing 
factors in the youth stage, the accessibility of community public service centres is more important, while 
the demand for culture and entertainment accounts for a relatively small proportion; in contrast, the 
construction of child friendliness and elderly friendliness has a greater demand for cultural activities and 
entertainment In the whole age friendly community assessment, public friendliness, as the common 
demand space of the three age groups, represents the liveability of the community and the basic needs of 
development and construction. Therefore, under the comprehensive consideration of the whole life cycle 
development and individual growth, public friendliness is the most basic and important dimension, as 
shown in Figure 6. 

272



Luo, G.Q.;  
Liang, C.; Huang, J.L. 

Intelligent Assessment, Diagnosis and Planning 
of All-age Friendly Communities Based on 

Random Forest 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

Compared with other methods, RF can reflect the internal relationship between All-age friendly dimensions 
and index attributes, and express these relationships in the form of reduced value of Gini index, which is 
finally reflected as the difference between index weights, that is, the index weights of the two are hidden 
in the mapping relationship between evolution rules or network structure in the classification tree, which 
is more in line with the nonlinearity of age friendly concept At the same time, the code operation results 
show that RF has high accuracy and strong robustness of data mining, and can maintain the accuracy of 75% 
~ 92% in a small number of training samples, indicating that the Random Forest algorithm has good 
generalization ability and stability. 

Table 2 Identification results of key factors of friendliness 

Dimension Feature Importance Proportion 

Public Friendliness 

Accessibility of Parks 0.133 13.30% 

Accessibility of Emergency shelters 0.118 11.80% 

Accessibility of Medical facilities 0.099 9.90% 

Accessibility of public security facilities 0.095 9.50% 

Accessibility of parking facilities 0.082 8.20% 

Accessibility of Public toilet 0.08 8.00% 

Accessibility of sports and leisure facilities 0.069 6.90% 

Accessibility of living service facilities 0.068 6.80% 

Accessibility of waste dump 0.059 5.90% 

Accessibility of Shopping facility 0.058 5.80% 

Accessibility of Bus stop 0.045 4.50% 

Accessibility of fire fighting facilities 0.038 3.80% 

Accessibility of catering facilities 0.03 3.00% 

Accessibility of Subway station 0.026 2.60% 

Youth Friendliness 

Accessibility of Community Public Service Center 0.325 32.50% 

Accessibility of sub district offices 0.239 23.90% 

Accessibility of cultural venues 0.239 23.90% 

Accessibility  of Secondary school 0.157 15.70% 

Accessibility of Third space 0.041 4.10% 

Child Friendliness 

Accessibility of Primary school 0.353 35.30% 

Accessibility of Kindergarten 0.344 34.40% 

Accessibility of child friendly facilities 0.282 28.20% 

Elder Friendliness 
Accessibility of elderly leisure facilities 0.512 51.20% 

Accessibility of elderly care facilities 0.488 48.80% 

All-age Friendliness 

Public Friendliness 0.393 39.30% 

Elder Friendliness 0.223 22.30% 

Child Friendliness 0.194 19.40% 

Youth Friendliness 0.189 18.90% 
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Figure 6 Statistical chart of characteristic importance and density of indicators in each dimension 

3.2 Problem diagnosis: Friendly diagnosis based on type classification 

The whole region is predicted by Random Forest algorithm, and the prediction results are divided into 1-5 
levels, corresponding to very poor, poor, general, good and excellent respectively. The prediction results 
are displayed by ArcGIS (Figure 7) for spatial feature identification and analysis: (1) From the comparison 
of the spatial characteristics of individual friendliness of six districts and one county in Changsha, the 
community friendliness in Changsha has little difference, and all friendliness presents a trend In the "core-
edge" pattern, communities with high friendliness are mostly concentrated in Eastern site of Changsha 
(especially Yuhua District), indicating that there is a strong correlation between the current situation of 
community friendliness and the development degree of community and surrounding environment; (2) 
From the spatial distribution characteristics of individual friendliness, the distribution of high score areas 
in the six districts of Changsha is relatively concentrated. Based on the flow of people, the agglomeration 
state of commercial space and the relationship29,30 between residential space in Changsha, the current 
situation of community construction in the central urban area of Changsha and the complete commercial 
space pattern (commercial central area, urban commercial belt and specialized commercial area) The 
development status is similar, with the community construction around Wuyi business district, Dongtang 
business district and Desiqin business district as the representative; (3) From the analysis of the prediction 
index results of individual friendliness, the community friendliness of Changsha shows aggregation at the 
extreme value as a whole, in which the communities in extreme state account for about 37.89% and 36.34% 
respectively, but the friendliness of the elderly and children is high Figure 8. 

 

Figure 7 Spatial distribution map of community friendliness evaluation of six districts and one county in 
Changsha 
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Figure 8 Statistical map of community friendliness evaluation of six districts and one county in Changsha 

3.3 Planning solution: Planning governance response based on friendly diagnosis 

Based on the results of the existing projects such as liveable community, child friendly community and 
urban physical examination in Changsha and the experimental evaluation results of community friendliness 
within six districts and one county in Changsha, taking public friendliness as the bottom line standard, child 
friendliness as the special goal and All-age friendliness as the ultimate goal, a total of three typical 
communities were selected for public friendliness, child friendliness, youth friendliness Carry out case 
analysis on the elderly friendly and all age friendly construction( Figure 9), and realize the whole process 
of case community assessment, diagnosis and planning on the basis of assessment. 

 

Figure 9 Flow chart of whole age friendly community construction 

3.3.1 Public-friendly oriented community 

Taking cs-01 community as an example, based on the multi-dimensional perspective of full-age friends, it 
is found that the community has a weak degree of public friendliness, and the in-depth special friendly 
construction can only be carried out after the construction of public friendly facilities and the improvement 
of indicators. 

Through the specific calculation of bucket theory31, the types of medical facilities to be optimized under 
the goal of public friendliness in the community and the specific short board spatial distribution of the unit 
community are obtained. The specific performance is that the accessibility of medical facilities within the 
community is insufficient, and the short board area is mainly concentrated in the centre of the unit 
community (as shown in Figure 10-A). Based on the community evaluation results and short board 
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diagnosis results, the community planning project selection is obtained after benchmarking with the 
existing project case base. The planning project is intelligently selected through multi-agent calculation. By 
making the decision table, according to the citizen demand level agent (as shown in Figure 10-B), people 
flow agent (as shown in Figure 10-D) and government agent, it is observed that the short board core area 
of cs-01 community is distributed in the middle of the site, while the population distribution shows the 
characteristics of high in the South and low in the north. Based on the decision results of multiple agents, 
the belt-shaped site selection recommendation area in the middle of the site is obtained (Figure 10-e). 

 

Figure 10 CS-01 community analysis result 

By comparing the control plan with the current POI and visitors flowrate data analysis, it is found that a 
piece of medical facility land is planned in the southeast of the original control plan, but it has not been 
implemented in practice, and the change of population flow also reflects the insufficient consideration of 
the original control plan. It is suggested that the living service facilities should be concentrated, and there 
should be a commercial community in the south, a primary school and a kindergarten respectively. The 
proposed site is located in the residential area near the scenic spot (as shown in Figure 10-f). Then combine 
the original scheme with the current situation of the community, re invest in the evaluation system for 
systematic evaluation, and get that the original planning scheme still needs to be optimized. In the 
optimization scheme, it is suggested to divide the future planning of the unit into residential, commercial 
and school comprehensive plates, and add medical facilities in combination with the nature of the land to 
form the project planning intention. In this experiment, RF model, barrel theory and multi-agent method 
are integrated to accurately identify the shortcomings of medical facilities in the community, which 
provides scientific calculation, identification and support for the adjustment and comparison of planning 
schemes. 

3.3.2 Special-friendly oriented community 

Taking CS-02 community (as shown in Figure 11) as an example, according to the evaluation of community 
construction friendliness, the community has reached the public basic friendliness index, but there is a lack 
of special friendliness construction. The whole age friendliness construction can only be carried out after 
the construction of special friendliness facilities and the improvement of indicators. Through RF model 
calculation, the optimal type of educational facilities for child friendly goals in the community is obtained. 

According to the barrel theory calculation, the diagnosis result of the short board in the case unit is that 
there is a short board in the primary school, which is specifically reflected in the lack of accessibility of the 
primary school in the community within six districts and one county, and the space short board covers 
almost the whole community unit (Figure 11-a). According to the short board level (citizen demand level 
agent), passenger flow agent and government agent, and the spatial distribution characteristics of 
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population (Figure 11-d), the proposed site selection range on the east side of the site is comprehensively 
obtained (Figure 11-f). 

 

Figure 11 CS-02 community analysis result 

Through the calculation and analysis of the whole technology system model, it is recognized that there is a 
lack of development power of the child friendly dimension in the community, which is specifically 
manifested in the lack of child friendly facilities such as primary schools. The imbalance between supply 
and demand leads to social contradictions in the community. Through quantitative model identification, 
find out the causes, put forward planning suggestions, and get the suggestions on the optimization scheme 
of multi-agent location decision (Figure 11-f). The proposed location area of primary school is located in 
the east of the site close to the Ring Road area. Combine the distribution status of child friendly facilities 
and available space to form the intention of primary school project placement. 

3.3.3 Age-friendly oriented community 

Taking CS-03 community as an example, according to the evaluation of community construction 
friendliness of Random Forest model, the community has achieved the objectives of basic friendliness and 
special friendliness, but there is still a lack of full-age friendliness. The specific evaluation results are youth 
friendly target house prices to be optimized. 

According to the calculation of Random Forest model and barrel theory, there is a youth friendly short 
board in the community unit, which is caused by the high level of house price. The short plates are 
concentrated on the southeast side of the unit (Figure 12-a). According to the public demand level agent, 
traffic agent and government agent, and the characteristics of population distribution, the northeast and 
southwest corners are relatively high, and the recommended range of house price optimization is obtained 
comprehensively (Figure 12-e). 

 
Figure 12 CS-02 community analysis result 
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Through the model calculation, it is found that the biggest problem of this unit is the house price level 
under the youth friendly dimension. Looking at the house price level in this area, it is found that the new 
house price in the high-end residential area in the south is as high as 25000 RMB /㎡ (the average price in 
Changsha is 10200 RMB /㎡), which is significantly higher than the surrounding house price level. Under 
the age friendly goal, house price factors significantly affect the friendliness to young people (Figure 12-c). 
Therefore, it is suggested to optimize the scheme (Figure 12-f). House prices can be controlled through 
policy regulation and other behaviours. In this area, attention should be paid to the demand scenarios of 
young talents for work, life and leisure nearby. Form a dynamic, diversified and inclusive innovation and 
development functional plate. It is suggested to give priority to pilot diversified housing forms, encourage 
both rental and sales, and control the healthy and stable development of housing prices in the sector. Thus, 
the model can not only find out the problem of insufficient supply of facilities, but also find the lack of 
policy regulation. 

4. Conclusion and discussion 
4.1 External characteristics and internal mechanism of spatial differentiation in all age 

friendly communities 

Under the guidance of people-oriented planning concept, this study focuses on the multi-dimensional 
subject status evaluation and planning intervention of full-age friendly communities, and constructs 
quantitative analysis and evaluation methods such as the full-age friendly community evaluation system 
model based on Random Forest (RF), so as to accurately evaluate the multi-dimensional friendliness in 
community construction; On the basis of "public friendliness", this paper introduces the humanistic care 
concept of "child friendliness, youth friendliness and elder friendliness", explores the community 
construction mechanism, analyses the coupling between multi-dimensional factors and multiple subjects 
under the concept of "all age friendliness" community planning, constructs a scientific and effective 
theoretical index system, and interprets the construction mechanism of "all age friendliness"; And 
constantly strengthen the interactive relationship between the theoretical system and the current situation, 
optimize the quantitative analysis model, and improve the community evaluation methods and 
construction approaches based on the whole life cycle theory. 

External characteristics: the research shows that at the community planning level, this research practice is 
based on the evaluation results of each stage, takes "public friendly supplement - child friendly promotion 
- all age friendly building" as the special evaluation goal of this practice, and selects a case for research and 
analysis of the community units to be improved identified at each stage. From a global perspective, on the 
premise of high model accuracy, the friendly values in the five dimensions show the spatial distribution 
characteristics of "core edge". The high value range is mainly concentrated in the part, east area of the 
river, of the central urban area, and gradually decreases from the traffic trunk line to the periphery; From 
a local perspective, child friendliness and old age friendliness cover a wider range than other dimensions. 

Internal mechanism32: the rationalization of government decision-making is the influencing factor of the 
construction of age-friendly community. In recent years, Changsha has been trying to build a friendly city. 
Actions such as "child friendly city" and "elderly friendly community" emerge one after another, such as 
Furong district, and the concept of building a age-friendly city is becoming stronger and stronger; Road 
traffic is the development link of age-friendly. As the core area of age-friendly community in Changsha, 
Furong district is also the economic centre of Changsha. It plays a radiating role to the surrounding 
communities according to the surrounding roads and leads the development of the community. 

4.2 Significance of Random Forest Algorithm to Governance Practice 
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The research introduces the concept of "All-age friendliness" to measure the level of community 
construction from the needs of residents in the whole life cycle, which has certain practical significance 
and embodies the concept of "human-oriented". At the same time, based on the targeted short board of 
the community and the current situation evaluation results, the model puts forward the targeted 
community planning scheme, and provides suggestions on the landing scope for the planning scheme. 
From the theoretical and practical aspects, the model realizes: ① The coupling of multi-source data system 
and multi-dimensional index system. Through the characteristic engineering structure of machine learning, 
scientifically evaluate the current situation of community construction from a multi-dimensional 
perspective, analyse and excavate the complex relationship between multi-dimensional influencing factors 
and multi-stage subjects, and construct the cognition of the integrity of community life cycle construction; 
②Shortcomings of community construction is coupled with the key factors of the community. Through the 
bucket theory and Random Forest algorithm, it can accurately identify the deficiencies of community 
construction and key elements of development, deeply tap the internal potential of the development 
process of full-age communities, and interpret the basis for community construction evaluation and 
development decision-making; ③  Innovative coupling between community planning scheme and 
governance implementation. Through multi-agent decision-making location, after the planning mode 
scheme matching is completed, the comprehensive evaluation spatial visualization results are introduced 
to comprehensively identify the location scope of the planning and governance scheme and improve the 
realizability of the planning scheme. 

4.3 Discussion 

Based on the Random Forest algorithm and the concept of the whole life cycle, this paper studies the 
community-scale age-friendly evaluation, diagnosis and planning methods in Changsha, and 
comprehensively considers the public space needs of the whole life cycle and the specific needs of each 
age group. The index system is divided into four dimensions and specific categories: public friendliness, 
youth friendliness, child friendliness and elderly friendliness, and it provides a certain basis for the diagnosis 
and planning of pain points in the process of follow-up community development, and can be tested through 
cases. But at the same time, there are still many deficiencies in the research: ①  the rationality and 
effectiveness of the index system need to be strengthened. Based on the existing research results and data 
acquisition, the index system listed has a certain regionality, which is not universal in regions or cities with 
different degrees of development. At the same time, the current research only focuses on space, and only 
objective indicators such as spatial accessibility can be used to replace the economic income, living 
preference, living habits, travel intention and other data of residents in different areas; ② This research 
still stays at the spatial two-dimensional level. The Random Forest algorithm can adjust the research 
accuracy and the importance of key influencing factors according to the real-time updated sample data, 
but the comprehensive consideration of time and space is insufficient at the index level, and the 
adaptability to the development gradualness, mining and prediction pattern formation mechanism and 
evolution trend still needs to be further studied; ③ Training samples are screened and matched by the 
liveability research results. There are some errors in the matching method, which needs to be optimized. 
Due to some differences in research ideas and footholds, there are some deviations in the process of 
matching the training samples with the data calculation results of the index system, which may have a 
certain impact on the experimental results; ④ Integration of evaluation results and planning innovation 
needs to be optimized. The research mainly focuses on Method Exploration and evaluation innovation. At 
the same time, community planning has pertinence and specificity. The research on Intelligent innovation 
of specific community planning scheme should be further deepened according to the specific development 
level of the community and the real needs of residents. 
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Case Study Report

Urban Old Community Renewal and Governance
Path from the Perspective of Micro-renewal

A Case Study of Chongqing Jijiang Peninsula
Leiyu FU, Chongqing University, China

Abstract

With the arrival of the post-epidemic era, China's urban development has changed from rapid
incremental expansion to a high-quality development stage, and the old community renewal has
changed from simple material space research to a comprehensive study of material and social
coupling. Due to the late exploration of reconstruction, the lagging renewal theory and
mechanism, and the slow process, Chongqing is faced with the severe task of old community
renewal and governance. Based on the concept of micro-renewal, this paper identifies the main
problems of community renewal through the satisfaction survey of the community, and
establishes the asset base and problem library of community renewal based on the results of field
survey. Aiming at the problems of ecology, culture and livelihood of the old community in Jijiang
Peninsula, this paper puts forward the renewal and governance path of the combination of
structural renewal and unit governance, and dynamically tracks and promotes the
implementation of community renewal through the recent and long-term construction projects,
in order to gradually improve the living environment level of residents in Jijiang Peninsula
communities, so as to explore a new path of renewal and promotion of old communities in
Chongqing.

Keywords

micro-renewal, old community, community renewal, community governance ,China

1. Introduction
The core document, adopted by Habitat Ⅲ, emphasizes the important role of urban culture and heritage
in building an inclusive city. When the overall world urbanization rate reached 54 percent, the overall
global economic development slowed down.China's urbanization rate has reached 60.6% in 2019, and
urbanization development has entered the new normal.In the past, the value concept of production as
the development guidance is gradually declining, and the concept of "people-oriented and life-oriented"
has gradually become a consensus. Communities are human groups and their fields of activities with
certain kinds of interactive relations and common cultural maintenance. The current background of the
community renewal has changed from the simple material space transformation to the comprehensive
renewal and governance of the "material space + social space". The concept of micro-renewal continuing
from the organic renewal can provide ideas for the renewal and governance of urban old communities.

Mountain urban community is an urban social settlement unit located in mountainous and hilly
landscape, and it is a kind of urban community with typical characteristics. The community spatial layout
of Chongqing has obvious mountain characteristics in various historical development periods, with
industrial development, population agglomeration, complex transportation and dense space.
Coordination with landscape and limited survival is a basic problem frequently encountered in Chongqing
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micro-renewal, which is the basic problem frequently encountered in Chongqing micro-renewal. In
September 2020, Chongqing Housing and Urban-Rural Development Commission issued the Chongqing
Urban Renewal Work Plan, we will emphasize the further transformation, upgrading and transformation
of urban stocks in old residential areas, old industrial areas and traditional business areas, and adhere to
organic renewal on the basis of sustainable development. In recent years, the research of mountain
urban communities is increasingly rich, but it mostly focuses on the material spatial environment of
mountain urban communities, cultural value, ecological value and religious belief with the potential of
other characteristics, the urbanization development led by incremental expansion in the past, made
Chongqing ignore the attention to the livability and comfort of the micro daily living space in the long-
term rapid expansion. Meanwhile, with the continuation of Chongqing's urbanization process, the scope
of built-up areas will be further deepened, crossing mountains and rivers, integrating old and new areas,
and the urban functional structure will change accordingly. It is urgent for urban and rural planners to
adopt a new perspective to identify the characteristics of old urban communities and propose targeted
coping strategies.

2. Diagnosis of problems in Jijiang Peninsula Communities
Jijiang Peninsula, an important gateway along the river in southwest Chongqing, is located in the core
development area of the one-hour economic circle, which carries important residential, characteristic
trade and tourism service functions. The peninsula has prominent form, profound cultural deposits,
complete urban texture, small degree of destruction and high spatial value.

Figure 1. Satisfaction survey of old communities in Jijiang Peninsula. Source: Author Self-Made.

①The landscape space is blocked, and the green space environment is missing

The urban area accelerates the expansion of the river to the north, its building height blocks the Aiping
Mountain, and the old city of several rivers has become the barrier of the landscape corridor. At the same
time, the urban space of the new city in the eastern part of the Jijiang Peninsula occupied the Aiping
Mountain, and the ecological corridors on both sides of the several rivers were blocked, reducing the
ecological service function of the old city.

② Old buildings and low living environment

Most of the buildings in Jijiang Peninsula are shabby,more than 70% of them were built before 2000. The
safety risks of existing building are large, the overall space is dilapidated, the building is dense and mixed,
poor ventilation, extremely crowded, monotonous, closed, will make people have anxious, irritable, angry,
disappointment and other nervous psychological state.

③ Daily life service facilities are uneven and insufficient space for public activities

Highly chaotic and disordered communities in public spaces often lack the resources to actively promote
exercise and health activities. The waterfront commercial atmosphere of Jijiang Old Town is good, but the
distribution of service facilities is unbalanced, uneven spatial distribution, lack of community cultural
activity venues, and serious lack of open space.
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④ The traffic network is blocked, and the walking environment experience is poor

First of all, there are many interrupted roads, there are many high-frequency traffic jams, a large number
of branch roads get a poor environment, serious noise and air pollution. Secondly, parking facilities are
tight and often occupy sidewalks, resulting in incoherent walking roads. Finally, the pedestrian street
greening environment is poor, less business on both sides of the road, the vitality of space is low.

⑤ The population structure and distribution are unbalanced, with insufficient regional viability

The average living area in the waterfront area of the old communities is only 24.35 m2, which is lower
than the national average level in China. And the population distribution is too concentrated, while there
is still a large space in Binjiang New City, with the mismatch between population and housing distribution,
which brings great difficulties to community governance.

Figure 2. Disordered landscape pattern. Source:
Author Self-Made. Figure 3. Idle cultural sites. Source: Author Self-Made.

Figure 4. Uneven facilities.
Source:Author Self-Made.

Figure 5. Blocked traffic system.
Source: Author Self-Made.

Figure 6. Missing public facilities.
Source: Author Self-Made.

Note: Red represents high urgency, yellow represents average urgency, and green represents low urgency

Figure 7. Old Community Problem Library of Jijiang Peninsula. Source: Author Self-Made.
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3. Structural renewal and unit governance policies
In a comprehensive survey of old city waterfront assets, systematically on the basis of its spatial structure,
according to the current old city waterfront regional structure imbalance, space and management
contradiction and idle core problems, put forward the micro renewal strategy framework system, namely
through structural renewal to solve the three major spatial structure problems of health support
ecological, cultural and life. It is emphasized that the renewal unit and the unit guidance should be
redivided by the means of unit governance, so as to deal with the contradiction and association between
"people-space-service" and to bridge the planning and governance.

Figure 8. Urban old community renewal and governance path framework. Source: Author Self-Made.

3.1. Structural renewal

(1) Ecological network repair

①Attache great importance to ecological restoration and strengthen the landscape connection

The fresh air and comfortable amphibious wind in the waterfront are conducive to maintaining the
metabolism of material and energy inside and outside the body during exercise, we need to make full use
of the blue and green resources in the waterfront area. At the macro level, we will protect sensitive
resources such as mountains and forests on the Peninsula, and combine engineering technology with
biological measures to improve hardening and revetment and restore natural waterfront ecological space.
At the micro level, relying on landscape corridors and idle space, nine green spaces are added to create
an urban waterfront landscape green belt integrating ecology, recreation and multi-functional landscape.

② Activate idle space to creates public space

First of all, promote the compound land use, make full use of street corners and building adjacent space,
and increase open functions such as commercial, entertainment and leisure.Then add multi-angle viewing
level, increase the experience space of water affinity and water, optimize the revetment landscape
design and repair part of the hardened revetment. Finally, increase small scale space for conversation
and assembly, add strip runways with dotted fitness facilities to meet the needs of diverse activities.

285



Fu, L.Y. Urban Old Community Renewal and Governance
Path from the Perspective of Micro-renewal

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

Figure 9. Landscape pattern restoration. Source:
Author Self-Made.

Figure 10. Added Green space space. Source: Author
Self-Made.

(2) Cultural network connectivity

① Build a compound street network around the cultural core

We will build an ecological network, with mountains as the core, and connecting existing parks and street
green Spaces with green belts. We will improve the living network, improve the quality of public space
services, and form a complete supporting living network. We will improve the cultural network, sort out
cultural nodes connecting city wall sites, temples, pavilions and industrial heritage, and connect the
community cultural network.

② Explore the historical value and continues the urban context

In terms of space structure, through the sorting and excavation of the cultural points of Jiangjin, a "one
horizontal and three vertical" cultural network system with literati road as the core line, ancient and
modern road, Shuai township road and military road as the secondary lines is formed. In terms of space,
choose the current road that can connect the cultural relics of the old city, improve the landscape sketch,
shop recruitment, signs, pavement and other unified renovation, and enhance the accessibility and
walking comfort of each historical resource point.

③ Multi-activity implantation to rich in modern culture

By building an international marathon, we will stimulate the enthusiasm of national fitness, introduce
music festivals, street concerts, community concerts and other activities to enhance the vitality of the
new city. At the same time, formulating a "community interaction day" for each community and holding
regular parent-child activities can effectively stimulate the enthusiasm of residents.

Figure 11. Cultural network construction. Source:
Author Self-Made.

Figure 12. Riverside activity implantation. Source:
Author Self-Made.
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(3) Life network enhancement

①Unblock the transportation network and improve the walking environment

A large-scale parking and transfer system will be built on the edge of Jijiang City, and the outer towns,
suburbs and outer suburbs will enter the city through transfer buses. Connecting the walking network
with sidewalks, lanes, ladders, etc., making full use of the building's one-story overhead floor and the
development of the inner road of the district. Supplement the ground paving, seats, green plants and
other facilities mainly with squares and pedestrian streets, and to enrich its surrounding business forms.

② Improve facility configuration and service quality

By combing the existing riverside landscape trail, form a continuous urban landscape jogging path
through the riverside road; construction of overhead riverside observation deck to meet the needs of the
public to view water, while using as a small sports space node; increase the walking passage to the
waterfront space, highlight the important function of the main riverside traffic belt.

③ Create a livable community to serves home care

First of all, to improve the community facilities suitable for activities for the elderly, such as in the elderly
residential design, decoration or renovation, to provide more ramps, wider channels for the wheelchair
through, and strong handrails installed beside the bathtub. Secondly, build an internal service system to
provide diversified and personalized services suitable for different health stages and various care needs
according to the different needs of the elderly in the community. For example, to provide day care,
dietary provision, activity center and other daily needs of the elderly services. Finally, community cultural
and sports organizations were established, introduce social welfare organizations, and carry out rich and
colorful community activities.

Figure 13. Walking improvement.
Source: Author Self-Made.

Figure 14. Increased facilities.
Source: Author Self-Made.

Figure 15. Community adjustment.
Source: Author Self-Made.

3.2. Unit governance

(1) Renewal unit control

① Connect with the scale of life circle and reset the renewal unit

"Life circle" refers to the spatial scope or behavior space formed by residents' home-centered activities,
including shopping, leisure, commuting, medical treatment and social exchanges. Six renewal units,
determined by the 15-minute life circle, with the theme of livable life, industrial transformation, cultural
life, light rail portal and the eastern new town, to connect the scale of life circle with the scale of the
renewal unit. First, we use the community size evaluation principle and method to calculate the
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community size; then compare the unit size of the community to be adjusted and the related community;
finally, use the conversion formula and division principle to obtain the area and new boundary to be
adjusted.

② Divide the renewal level and clarify the principal responsibilities

The renewal subject of the waterfront area of the old city of Jijiang is divided into three levels, and finally
the implementation management responsibility system led by the government and supervision and
guidance by streets and communities will be formed.At the same time, social forces are mobilized to
encourage social units to participate in the renewal and reconstruction of old residential areas in various
forms. The first level focuses on updating the major urban projects such as overall transportation
structure and cultural facilities, with the relevant departments of the Jiangjin district government; the
second level focuses on cultural line repair, quality improvement of public space, and the Jiangjin district
offices; the third level focuses on community renewal, community governance and other content, by 15
community neighborhood committees and social organizations jointly supervise and guide, with the
government-led implementation.

Figure 16. Life circle range simulation. Source:
Author Self-Made.

Figure 17. Community boundary optimization.
Source: Author Self-Made.

(2) Unit guidance

① Identify population characteristics with differentiated renewals

Thirteen of the 15 communities on the Jijiang Peninsula showed significant characteristics of differential
population composition, including three categories: population aging, population mobility, and rural
population migration. Among them, 7 communities with high aging rate include Binjiang community and
Dashizi community and so on, Langshan community and Xiaoximen communities with more rural
population, and 4 communities with Dashizi community and Daximen community with high population
mobility. In view of their own characteristics, give full play to the advantages of current assets, and adopt
the governance strategy of improving community environmental facilities, building internal service
system, and enriching community cultural activities.

② Adopt a diversified community governance approach

First of all, strengthen the construction of community legal system, reasonably adjust the functions of
sub-district offices, clearly define the development of residents' committees, and accelerate the
development of civil social organizations. Secondly, build the volunteer service mode, encourage
residents to voluntarily join the neighborhood committee to simplify their functions, set up a special
service window to strengthen enterprise contact, and enhance residents' awareness of community.
Finally, hold regular working meetings of the leading group members, establish an information
submission system, so as to improve the efficiency of the renewal projects.
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③ Establish an renewal project library to dynamically control implementation process

Finally, the strategy is combined to form a library of four types of 33 community renewal projects on a
micro scale, which are controlled by four update models, namely, partial demolition, environmental
remediation, functional implantation, protection and repair, so that the purpose of clearly updating the
project and dynamically managing the governance process can be achieved.

Figure 18. Four types of renewal mode project libraries. Source: Author Self-Made.

4. Conclusion and Discussion
Clarifying the actual demands of community residents is the primary problem facing the renewal of urban
old communities. This paper combs the ecological, cultural and life problems of urban old communities,
conducts field research and analysis, understands the practical needs of community residents,
summarizes the existing asset bank and problem library of urban old communities, clarifies the core
problems of their renewal and governance, and finds the asset bank that can be borrowed.

Based on the above, the overall renewal idea can be clarified, the corresponding renewal and governance
objectives can be targeted, and on this basis, the comprehensive strategy of structural renewal and unit
governance can be adopted. Structural renewal highlights the problems of ecological network, cultural
network and life network of the community, focusing on the micro renewal of material space, forming a
complete renewal project library and detailed renewal guidance to ensure that micro renewal objectives
are clear and implemented. Unit governance emphasizes planning connection, divides different renewal
levels for community renewal units and unit guidance, clarifies responsibility subjects, and builds a multi-
participation renewal governance platform to ensure the implementation of structural renewal strategy.

The author believes that micro-renewal is not only concerned about the small on the spatial scale, should
also be reflected in the service population, the degree of transformation, problem-solving, service to fine
into the micro, the implementation of the project to be gradual, the problem to be wire-stripped, need to
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have a small focus on embroidery efforts, in order to gradually solve the overall problem of community
renewal and governance.
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Abstract 

Social sustainability has been increasingly discussed in scholarly research, but the concept has not 
been extensively applied in urban governance and planning practice. In this paper, we present 
results and experiences from assessing local social sustainability in practice. Municipal 
coordinators, urban planners, and researchers have collaborated and used the Place Standard Tool 
to assess local social sustainability based on residents’ insights. The case area was the district of 
Tinnheia in Kristiansand, Norway, a district that has been under ongoing local development 
processes. Using the Place Standard Tool, we assessed local social sustainability in two ways 
representing a mixed-methods approach: as a survey tool and as a dialogue and co-creation tool. 
This testing has provided lessons for urban governance and planning practice. Some of these are: 
(1) systematic assessment of local social sustainability can be a useful addition that has been often 
missing from urban planning practice; (2) the tool can be used to assess residents’ evaluations of 
local social sustainability without requiring assistance of an expert or researcher; (3) using the tool 
for both survey and dialogue can offer complementary benefits; (4) residents’ evaluations on place 
characteristics are more meaningful if used comparatively across places or neighborhoods. 

 

Keywords 

Social sustainability, Urban planning, Urban governance, Place Standard Tool, Cities, 
Neighborhood 

1. Introduction  
Social sustainability has been increasingly discussed in scholarly research (Eizenberg & Jabareen 2017; 
Hofstad & Bergsli 2017; Hofstad 2021; Mouratidis 2020). Several attempts have been made to 
conceptualize and measure social sustainability in urban contexts (Cloutier et al. 2018; Dempsey et al. 2011; 
Larimian & Sadeghi 2019; Opp 2017). However, although researchers seem to be more and more interested 
in social sustainability, the concept has not been extensively applied in urban governance and planning 
practice (Hofstad 2021). At the same time, there is a corresponding lack of concrete knowledge among 
practitioners and decision makers about the tools needed to assess social sustainability and develop their 
local communities accordingly (Dassen et al. 2013). Previous research shows that urban development 
processes involving and engaging residents contribute to create more socially sustainable communities 
that generate stronger local governance systems (Medved 2017). 

292



In this paper, we present results and experiences from testing the application of local social sustainability 
in practice. Municipal coordinators, urban planners, and researchers have collaborated and used the Place 
Standard Tool to assess local social sustainability based on residents’ insights. The aim was to obtain 
necessary knowledge on residents’ perceptions of their local physical and social environment helping to 
provide new and more nuanced insights on key components of socially sustainable communities. A 
secondary, more practical aim was to mobilize residents to participate in shaping their local community 
based on social sustainability goals. The case area was the district of Tinnheia in Kristiansand, Norway, a 
district that has been under ongoing local development processes. Thus, the application of the Place 
Standard Tool in this district aimed at testing a real case example of how the assessment of social 
sustainability can contribute to planning and shaping new urban development. The paper is part of the 
project “Social sustainability as a new driving force in local community development (SOSLOKAL)” funded 
by the Norwegian Research Council. 

2. Testing the Place Standard Tool 
2.1. Case area: Tinnheia in Kristiansand, Norway 

The case area for this study is Tinnheia (Figure 1), a district in the city of Kristiansand in Norway. It has a 
population of approximately 3500 inhabitants. The area has a small local center with a few shops and a 
primary school with 200 pupils. It has various types of housing including a large number of apartments in 
apartment blocks compared to other districts in Kristiansand (excluding the city center). Tinnheia has a 
high percentage of inhabitants with immigrant background. It scores a little below the city average in terms 
of level of education and income.  

The research activity of SOSLOKAL project in Tinnheia is being carried out at the same time as a feasibility 
study carried out by Kristiansand Municipality’s city planning department together with the local 
community. The feasibility study explores what can be done to upgrade the area. The application of the 
Place Standard Tool in Tinnheia aims at mobilizing residents to participate in local development processes 
as well as providing input on social sustainability and potential improvements in the area.  

 

 

Figure 1. District of Tinnheia in Kristiansand, Norway from above. Source: Havstad112 - Own work, CC BY-SA 
4.0, https://commons.wikimedia.org/w/index.php?curid=40204771 
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2.2. Place Standard Tool 

The Place Standard Tool is a tool used to assess places. The tool is developed by NHS Health Scotland, the 
Scottish Government, and Architecture & Design Scotland. The tool provides a simple framework to discuss 
and evaluate physical (e.g. buildings, public spaces, transport) and social (e.g. safety, place identity) aspects 
of places, neighborhoods, and districts. These are all aspects found in literature on social sustainability in 
urban environments (Arundel & Ronald 2017; Bramley et al. 2009; Dempsey et al. 2012; Hofstad 2021; 
Mouratidis 2021), making the tool very relevant for evaluating, at least to some extent, local social 
sustainability (Gjorgjev et al. 2020; Koeckler et al. 2020). The tool is easy to use and is developed to facilitate 
dialogue between communities, organizations, businesses, and decision makers (Horgan & Dimitrijević 
2019). The Place Standard Tool includes 14 main themes shown in Figure 2. The themes and the tool guide 
are based on research on how the urban environment can support health and well-being (Hasler & Howie 
2020). Through the assessment of these 14 themes, strengths and weaknesses of places can be identified 
and ideas on how to address challenges can be initiated. 

The Place Standard Tool can be used in different ways. For example, it can be used as a survey tool, a tool 
to conduct personal interviews, a tool for different types of workshops, and a tool for walking tours. In the 
SOSLOKAL project, we used the Place Standard Tool in two ways: (1) as a tool for a questionnaire survey 
with local residents and (2) as a tool for workshops in the form of focus groups with specific groups of local 
residents.  

 

 

Figure 2. Place Standard Tool. Source: NHS Health Scotland. 
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2.3. Survey 

Based on the Place Standard Tool, we conducted a survey with adult residents of the district of Tinnheia in 
February 2021. The sample size is N=358. This represents about 10% of the inhabitants of the district. We 
collected quantitative evaluations on fourteen main physical and social characteristics of the area 
representing the fourteen main themes of the Place Standard Tool (Figure 2). We also included some 
additional questions about the area of Tinnheia and we collected basic sociodemographic data. The 
sociodemographic characteristics of the sample are shown in Table 1. The survey was conducted 
electronically. It was distributed with the help of local associations that sent out an invitation to participate 
in the survey to email lists with local residents.  

 

Table 1. Sociodemographic characteristics of the survey sample (N = 358). 
Variables N % 
Gender   
Female 189 52.80 % 
Man 168 46.90 % 
Age   
18-30 19 5.30 % 
31-45 111 31.00 % 
46-60 142 39.70 % 
61+ 86 24.00 % 
Level of education   
Elementary school 12 3.40 % 
High school (or professional secondary school) 123 34.40 % 
Technical education (e.g. vocational school) 44 12.30 % 
Bachelor's degree or similar 123 34.40 % 
Master’s degree or higher 52 14.50 % 

Household size   
1 37 10.30 % 
2 134 37.40 % 
3 64 17.90 % 
4 98 27.40 % 
5 19 5.30 % 
6 4 1.10 % 
10 1 0.30 % 

 

2.4. Focus groups 

We used the Place Standard Tool to conduct workshops (focus groups) with specific groups of residents. 
The focus groups took place on 17-18 June 2021. We invited residents for dialogue and co-creation via the 
social media and local organizations. We selected groups who might have not been sufficiently represented 
in participatory processes, as also done in previous relevant applications of the tool (Koeckler et al. 2020). 
Groups comprised residents with immigrant background, older adults, young adults, and families with 
children. We also included a mixed group with no specific sociodemographic profile. Groups consisted of 
3-5 persons, with the exception of the young adult group that consisted only of one person (eventually this 
was a personal interview), since it was particularly difficult to recruit younger individuals.  
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We used the detailed Place Standard Tool guide as a framework for the discussions. Each participant first 
answered a questionnaire survey evaluating the fourteen themes of the Place Standard Tool. This was 
followed by an in-depth group discussion. Two facilitators were present in each focus group, one municipal 
coordinator and one researcher. The focus groups were held in Tinnheia’s youth club (fritidsklubb). A large 
map of Tinnheia was placed on the table used for the focus groups so that participants could point at places 
in the area during the discussion. The focus groups lasted approximately 1 to 1.5 hours. All sessions were 
audio recorded. 

3. Results  
3.1. Survey results 

An overview of the Place Standard Tool survey results is presented in Figure 3. The chart presents the mean 
score for each of the fourteen themes of the tool. The scores are based on survey participants’ evaluations 
on a scale from 1 to 7. These results indicate characteristics that residents consider satisfactory or less 
satisfactory. Public transport, feeling safe, and moving around are the characteristics with the most positive 
evaluations. Work and local economy, social contact (mainly in terms of meeting places), and care and 
maintenance are the characteristics with the least positive evaluations. The remaining characteristics 
received moderate evaluations with scores between 4 and 5. 

 

 

Figure 3. Place Standard Tool survey results (N=358). Source: The authors. 

 

As mentioned above, the survey also included open-ended questions. The answers to these questions 
indicate that most survey participants enjoy living in Tinnheia and like the area. The major reasons for that 
according to participants are (in order of importance): (a) proximity to the city center, (b) safety and 
calmness of the area, (c) good neighbor relations, (d) proximity to nature (e.g. green spaces, forest, lakes), 
and (e) the child/family-friendly character of the area. 
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The survey also included an open-ended question asking which places of Tinnheia can be improved. Almost 
half of the respondents mentioned the main square of the area (Tinnheia Torv) as the place that needs 
improvement. Other places that need improvement include the main green space of the area 
(Grønndalen), other outdoor areas and hiking trails, and playgrounds. 

 

3.2. Focus groups results 

The focus groups discussions provide support for some of the results of the survey but also offer in-depth 
elaborations on the characteristics of the area. Focus groups participants mentioned that they enjoy living 
in Tinnheia and seem to be attached to their district. They generally consider it a safe, central, green, and 
socially cohesive place to live. However, participants think that Tinnheia is unfairly looked down on by 
residents of other areas who consider it as a deprived area (even ghetto). Table 2 below presents main 
results from the focus groups categorized by the themes of the Place Standard Tool. 
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Place Standard Tool theme Topic Evaluation Suggestions for improvement

Social contact / Facilities 
and amenities / Streets and 
spaces / Care and 
maintenance

Main square 
(Tinnheia Torv)

- Square was negatively evaluated by 
participants                                                                                                                                                                                                                                                                                                            
- Poorly maintained and lacks life, 
greenery, shops, cafes etc.                                                                                                                                                 
- Needs major improvements                            
- Has a lot of potential to be a good public 
space for the area

The square could have: a café, shops, 
greenery, general practitioner's office, a 
pharmacy, public art, and a fountain. Cars 
need to be removed from the square 

Natural space / Play and 
recreation

Main green space 
(Grønndalen)

- One of the favorite places among 
participants                                                        
- Need to preserve and upgrade it

 Add a sign on the road
 Add outdoor training facilities 
 Add lighting to use the park in dark hours
 Add a shelter with a roof
 Add a place for BBQ
 Split Grønndalen in two parts: one for 
families and one for youth
 Provide better access to Grøndalen, 
access from all sides 
 Add benches

Facilities and amenities Local amenities

- There are not many shops 
- Residents need to go to other areas to 
access basic facilities and services 
including bakery, café, pharmacy, 
clothing shops, doctor
- Lack of facilities for the youth

Some more amenities e.g. café, shops, 
pharmacy, legesenter, bakery in Tinnheia 
Torv, but without compromising the low-
density character of the area 

Play and recreation Playgrounds

- Topic highlighted by parents with small 
children
- Playgrounds in the area need 
maintenance
-  Safety standards need to be updated

No need for colorful, fancy playgrounds – 
just updated and well-maintained 
playgrounds are needed

Housing and community
Housing / 
densification

- Preference for detached houses or row 
houses, and not apartment blocks 
- Participants say that small apartments 
not suitable for children
- Generally, participants opposed to 
densification
- They like the area as it is: green and 
peaceful
- Some groups think that extra people 
could cause additional traffic waiting in 
the kindergarten; would alter the 
character of the area; could lead to 
crime; impersonal, aggressive social 
interaction

Maintain low-density character and if 
needed, develop detached houses and 
row houses, not apartment blocks

Traffic and parking / Streets 
and spaces / Moving around Traffic safety

- Generally safe and quiet area without 
much traffic                                                                                                                                                                                                                                                                                                                                                                                              
- Some streets could be better (visibility, 
sidewalks, traffic speed, cycling)
- Mix of cyclists and cars on main road is 
unsafe
- Car parking to drive/collect children 
to/from school is far from the school and 
there is a street in-between, making it 
dangerous and troublesome 

Apply traffic calming measures, improve 
cycling conditions, improve certain 
sidewalks, improve car parking for school

Public transport / Moving 
around

Public transport

- Participants generally satisfied with 
public transport
- However, most residents use the car 
for daily travel (interesting that public 
transport scores the highest in survey 
while most people use cars)

Bus could be better connected to other 
areas (not only to city center, university 
etc.) 

Table 2. Main results from Place Standard Tool focus groups.
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4. Lessons learned  
Testing the use of the Place Standard Tool for assessing local social sustainability and integrating it into 
urban planning processes have provided several lessons for urban governance and planning practice.  

• First, the tool can offer a structured, user-friendly framework for assessing residents’ subjective 
evaluations of local social sustainability and can be applied without requiring the assistance of an 
expert or scholarly researcher.  

• Second, performing such evaluations in a systematic way can be a useful addition that has been 
often missing from urban planning practice. The tool provides useful information for urban 
planning and policy, helps identify strengths and weaknesses of a place/area and make 
comparisons with other places/areas. Certain problems and challenges of a place/area can be 
presented in detail through Place Standard Tool workshops. Residents may come up with good 
solutions and suggestions on how to improve certain aspects and are enabled to participate in 
decision-making. 

• Third, citizens seemed engaged and eager to be heard. The tool offered a good platform for 
residents’ input and dialogue. 

• Fourth, using the tool for both survey and dialogue, as done in this study, can offer complementary 
benefits: a combination of quantitative and qualitative data and a combination of large-scale 
assessment, in-depth qualitative understanding, and co-creation process. Survey data from the 
Place Standard Tool can reveal strengths and weaknesses of places, while using the Place Standard 
Tool for dialogue can offer a more nuanced understanding but also mobilize residents to co-create 
solutions for local development.  

• Fifth, residents’ evaluations on key place characteristics are more meaningful if used 
comparatively across places, neighborhoods, or districts. It is more useful to compare scores and 
residents’ feedback across different areas than to assess scores only within an individual area. 

• Sixth, attention should be paid to the representativeness and the particularities of groups involved 
in the survey and qualitative discussions. Recruitment of a representative selection of age groups 
and interests can be a challenge and needs attention and consideration.  

• Seventh, users of the tool need to consider that people often express their self-interest instead of 
the greater good (e.g. often prioritize self-interest over environmental issues or social justice). 

• Eighth, within focus groups, some participants may dominate the discussion, while others may be 
reluctant to raise certain issues or to oppose the dominant views. 

• Finally, yet importantly, it should be noted that the use of the Place Standard Tool cannot on its 
own provide a holistic assessment of local social sustainability. Residents’ insights from using the 
tool should be complemented with an assessment of a variety of objectively measured indicators 
related to social sustainability. 
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Abstract 

This study aims to explore the possible applications of public housing strategies in Singapore, 
Taiwan and Thailand to Yangon through examining their compatibilities in governance, socio-
politics and economic contexts. Based on the current situations of Yangon, the policy 
transferability from Singapore can be difficult while there is a potential to adopt the policies 
implemented in Taiwan and Thailand. Singapore’s large-scale direct provision requires a strong 
commitment from the government; however, this aspect along with urban-rural migrations is a 
major constraint in Yangon. Considering the capacities of Department of Urban and Housing 
Development (DUHD), it is suggested to adopt various housing alternatives with more 
participatory approach. There is a potential to integrate Taiwan’s ways of private-public 
partnership rental housing program into Yangon’s public housing scheme but this would require 
updating of the current regulations to remain affordable for low-income families. Though it 
might be difficult for DUHD to fully operate as Community Organizations Development Institute 
(CODI) due to the centralized governance structure, it provides an alternative way for bottom-up 
approach in housing delivery for urban poor. The findings of this study can be applicable to both 
Yangon and other similar countries to solve the housing shortage problems while creating 
conditions of equity and affordability for low-income households. 

 

Keywords 

Public housing, Low-income households, Policy transferability, Asian countries, Yangon 

1. Introduction  
Though housing is the basic right for everyone, many households were struggling to find the affordable 
accommodations especially in developing countries (Stephens, 2010, Chen et al., 2011). In the recent 
years, Myanmar had experienced the rapid economic growth in the cities, where the annual GDP growth 
in Yangon grew at an average 9.2% between 2012 to 2017 (PwC, 2018). Such rapid growth brought large 
amount of rural migration to the cities while 20% of the current rural population were expected to move 
to Yangon and Mandalay by 2050, straining the capacities of cities’ resources and services. According to 
Asian Development Bank (ADB), the aggregate housing shortage for Yangon could be reached to nearly 
600,000 units by 2030 where nearly half of them needed to be non-market housings for middle- and low-
income households (ADB, 2019). 

Therefore, to ease the severe housing problems of low-income households, public housing programs 
were initiated and delivered in two approaches in Yangon: (i) direct-provided affordable and low-cost 
housing program named “One Million Housing Program” for middle-income group (MIG) and low-income 
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group (LIG) and (ii) NGO-supported community-led housing program for informal dwellers. Despite those 
initiatives, the housing shortage of low-income households still existed due to the delay and financial 
limitation in “One Million Housing Program” while the community-led housings were implemented only 
in small scale. There was in need of a review and a paradigm shift in the current public housing policies 
and approaches for Yangon to address the growing urgency of providing adequate and affordable 
housing to millions of households (Carrasco and Shah, 2018). 

In policy-remaking process, a common step includes investigating how other governments had addressed 
the similar situation and whether the successful experience could be transferrable or not (Wei et al., 
2017; Chiu, 2013). Such analysis of policy transferability could reduce the uncertainties caused by the 
introduction of new policies (Wei et al., 2017). However, this kind of study has been under-discussed 
particularly in the comparative housing literature which usually focused in the European and North 
American context (Wei et al., 2017). Thus, this study aims to investigate the potential public housing 
policies and approaches for low-income households that could be applicable in Yangon by drawing on the 
experiences from the neighbouring countries in Asia such as Singapore, Taiwan and Thailand. 

2. Methods 
This study aims to explore the possible applications of public housing policies and approaches for Yangon 
through examining those in other Asian countries. Singapore, Taiwan and Thailand were selected for the 
referring case countries according to their different levels of maturity in public housing provision along 
with the states of countries and economies. 

The study is built on the systematic reviews of the secondary data on public housing policies and 
practices in selected countries, with a follow-up semi-structured interview with key informants. The 
literatures included the articles, research reports, dissertations, and governmental records and reports on 
public housing policies. The interviews were conducted with the officials from Department of Housing 
and Urban Development (DUHD) to learn about the challenges in the public housing system in Yangon. 
The study begun with the overview of the public housing policies and programs in Myanmar, along with 
the issues in the current public housing system. Then, public housing policies in three Asian countries 
were reviewed focusing on the governance structures, policies and practices related to the public housing 
development and the factors that led to the success and failure of the development. The feasibility of 
transferring public housing policies and practices from the case study countries to Yangon city were 
examined and discussed at two levels such as macro (socio-political and urbanization context) and meso 
(legal, institutional and financial context) levels. 

3. Public housing in Myanmar 
This section discusses the transition of public housing provision in Myanmar under different political 
governance systems between 1950 and 2020 including the challenges in current public housing system 
identified through literature reviews and key informants’ interviews. 

3.1. Transition of public housing development in Myanmar 

In Myanmar, public housings were mainly developed in Yangon and its strategies had evolved through 
three discernible periods according to the transition of urban growth and the political conditions of the 
country. As shown in Figure 1, the first period of public housing was started in Yangon in 1950 due to the 
severe housing shortage from a rapid population growth in the city. During the period between 1950 to 
1980, public housings were provided as social need. Then the second phase kicked in due to another 
population boom and political changes in the city (Nwal and Panuwatwanich, 2018; Naing and 
Nitivattananon, 2020; Heeckt et al., 2017). The third strand started in 2010 after the country was 
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transitioned to democracy and public housings were delivered again to address the growing informal 
settlements in the city which made up approximately 500,000 people in 2018 DUHD survey (Naing and 
Nitivattananon, 2020a). 

As the first step of development, the National Housing Board (NHB) was established in 1951 as the main 
implementing agency for housing development and several policies and regulations regarding property 
rights and rent control were enacted (ADB, 2019). During these periods, the public rental housings were 
delivered under the concept of “No profit – No lose”, targeting only middle-income households as the 
beneficiaries of the scheme. Due to the prolonged budget constraint, the funding to the rental housings 
for the public was halted and continued only as the government staff housings until late 1980s (Kraas, 
Faese and Kyi, 2006). 

 

Figure 1 Evolution of public housing policies and programs in Yangon, Myanmar. Source: Modified from Lall, 
Mitra and Sakuma, 2018. 
Since then, Department of Human Settlement and Housing Development (DHSHD) which was  
reorganized from NHB under the military government focused on area development and changed its role 
from housing provider to facilitator by letting the private sector to take over the market (Nwal and 
Panuwatwanich, 2018). Being largely privatized, the housing market grew rapidly but became unstable 
and monopolized by the estate developers. As a result, a large numbers of informal settlements were 
appeared in the city center but were forced to relocate to new satellite townships in late 1980s under the 
program called “site and service scheme” (Naing and Nitivattananon, 2020a; Kouri, et al., 2020). DHSHD 
also conducted “from hut to apartment scheme” together with private sector to upgrade the informal 
settlements in inner urban ring (Naing and Nitivattananon, 2020a). However, the program was ineffective 
in upgrading the informal settlements as many of informal dwellers sold their permits or properties to 
the other well-off families or the developers and moved to the cheaper houses in outskirts or other 
informal settlement areas. 
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The third policy strand under the democratic government focused on the revision of outdated regulations 
and the placement of new policies to stimulate private sector investment in high-end and estate 
development (Nwal and Panuwatwanich, 2018). As of 2020, National Housing Development Policy was 
under the draft to provide a regulatory framework and direction for affordable and low-cost housing 
development while the local government restarted the provision of low-cost housing units to the public 
through Yangon Region Government (YRG) and Department of Urban Housing and Development (DUHD) 
which was restructured from DHSHD in 2015 (Lall, Mitra and Sakuma, 2018). 

3.2. Current situations of public housing and the challenges 

• Governance structure 

The governance system in Myanmar has been centralized for a long time and this particularly applies to 
the governance structure in Yangon where top-down system and a complex governance system was in 
place. The administration structure generally consists of three levels as union, regional and state, and city 
level. The regional and state parliament could independently enact laws and regulations for their own 
department at city level. Currently, there is Ministry of Construction at union level which has DUHD at 
regional level, the main agency in public housing development. Another regional key stakeholder in 
housing provision is YRG which is responsible for rule of law and investment support for developments in 
Yangon. At the local level, there is Yangon City Development Committee (YCDC) to issue the construction 
permits and the delivery of basic urban services (ADB, 2019). Since the development of public housings 
was not paid attention by the central authorities for a long time, many gaps were left in the system 
especially in terms of policy. 

• Current situation of public housing provision in Yangon 

Due to the political instabilities over decades (1962–2011), public housing sector in Myanmar has not 
matured yet (Naing and Nitivattananon, 2020b). The housing market in Yangon has largely privatized and 
serves mainly for high-income households where most of the low-income households are forced to live in 
informal settlements. To address the affordable housing shortages for LIG, public housings have been 
delivered in two approaches as follows - 

(i) Direct-provision system: The “One Million Housing Program” is a 20-years (2011-2030) program with 
four phases where 20% is responsible by DUHD and 80% by the private sector (ADB, 2019). Housings 
were built on the DUHD owned land and its own revolving fund (72 million USD) as the financial 
capital. Housing eligibility is determined by the income threshold between 300-500 thousand MMK 
(180-300 USD) targeting to lower-middle income group. The buyers could apply the mortgage loan 
from the Construction, Housing and Infrastructure (CHID) Bank up to 70% of the property’s value if 
they could deposit that of 30% to the bank (Nwal and Panuwatwanich, 2018). 

In this context, lack of proper policy planning along with the outdated acts from colonial period made 
the complexity between the government departments and the overlap of functions thereby creating 
confusion over responsibilities (Kouri, et al., 2020). This affected to the delivery of the housing in 
timely manner, including the land acquisition process. On the other hand, DUHD has been facing 
financial difficulties and it is more likely to be challenging for the last two phases as they are going to 
have more units to complete. As the financial source is only from the revolving fund of the DUHD, 
they need to maintain the sale of housing units. To avoid deficits and sell-out their completed housing 
units before next phase, DUHD had to establish an income threshold and requirement to make 30% 
down-payment which made unaffordable to LIG and resulting the ownership mostly by MIG (Nwal and 
Panuwatwanich, 2018; Naing, 2018). Even though it was expected the private sector would provide 
80% of the quota, the unchanged high construction tax (30% of the total building construction cost) 
placed stress on private developers. It was also inevitable that the low-quality building materials were 
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being used to reduce the construction cost and unit floor area. Though DUHD had hired a third party 
to manage quality control, it was ineffective due to the lack of building standards for public housing, 
while DUHD also did not see this issue as important (Nwal and Panuwatwanich, 2018). 

(ii) Community-led housing: It is the community-led project initiated by the local NGO called Women for 
the World (WfW) where the informal dwellers were positioned as the implementer and owner of the 
project (Naing and Nitivattananon, 2020a). Though the program had paved an alternative way to 
provide housing particularly for the poor in Yangon, the implementation had difficulties in scaling-up 
due to the limited financial and technical capabilities (Kouri et al., 2020). In 2019, WfW was able to 
collaborate with the government officials such as DUHD and YRG to start the pilot program which 
would provide 50,000 housing units for the informal households in six different townships in Yangon. 
The collaboration brought the land and infrastructure subsidies from YRG which could ease the 
financial burden of the local communities. 

4. Public housing within Asia: Singapore, Taiwan and Thailand 
This section discusses the policies and practices regarding public housing development in Singapore, 
Taiwan and Thailand. It focuses on the governance structure and the policies and practices that enable or 
fail the development in their regions. Table 1 provides the overview of each country with respect to the 
major attributes of their housing systems. 

4.1. Singapore 

In Singapore, public housing was regarded as a political good and a driving force of the country’s 
economy. The government set housing as a priority issue and planned to provide it on a large scale, 
granting a high level of power and public subsidies to the implementing agency (Phang, 2018). As a result, 
82% of the population lived in those public housings and 90% of which owned their houses (JICA, 2013). 

• Governance structure 

The Housing Development Board (HDB) which was established in 1960, is the only statutory agency to 
construct and manage Singapore’s public housings. It manages the whole cycle of public housing 
program, enabling to become an autonomous agency (Wei et al., 2017; Haque, 2004; Joo and Wong, 
2008). The board of HDB is comprised not only with the government officials but also government 
appointed professional leaders, interest group leader and academia. Though the decision-making process 
of HDB was not clear, earlier process could be the centralized approach with no resident representative, 
but it was changed into partial decentralization in 1989 along with the introduction of town councils to 
address the diverse needs and preferences of residents (Wei et al., 2017). Town council inhere acts as 
intermediary between local people and decision-makers at nation level while it also has the right to make 
decisions for the policies implementation (Joo and Wong, 2008). 

• Policies and practices 

If political stabilization and strong commitment from government were the contributing factors to 
success of public housing in Singapore, its policies and practices had enabled the implementation. 
Singapore’s land policy has facilitated the large-scale housing provision by allowing to acquire the land at 
low cost. Due to the 1966 Land Acquisition Act, HDB could obtain the private land at lower market cost 
for the housing development leading to the decrease in implementation cost thereby able to make 
affordable for the buyers (Phang, 2018; Wei et al., 2017). This act let the government take control over 
the land market in the city state almost as monopoly which guaranteed the large supply of public housing 
(Lum, 2002). 
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According to the Housing and Development Act, HDB could get loans and grants to implement the 
housing program which allowed HDB as the dual player of developer and banker (Joo and Wong, 2008).  
The deficits were covered by the government grants and in 2014 it had received a cumulative of nearly 
$25 billion. To mobilize the sale, HDB initiated an innovative financial scheme for the buyers namely the 
Central Provident Fund (CPF) saving. It is the compulsory saving scheme established in 1968 for every 
working Singaporean and permanent residents which both employees and employers have to contribute 
their savings of 20% and 17% respectively. Since then, CPF has been the main source of funding for the 
buyers that leads to the rapid increase of home ownership (Phang, 2018: Wei et al., 2017). 

4.2. Taiwan 

The housing market in Taiwan had long been struggling with the high prices especially in urban area like 
Taipei where the house price-to-income ratio was risen in double in last decade. Thus, a lack of affordable 
housing for LIG had remained for many years but the democratization process and the urge from pro-
social housing NGOs resulted the central government to ratify the “Residential Act” in 2011 (Ministry of 
Interior, 2020). The act could be deemed as a significant paradigm shift of the social housing policy in 
Taiwan. 

• Governance structure 

Ministry of Interior (MoI) and the Department of Urban Development (DUD) are the key public 
stakeholders at central and local level respectively. MoI is responsible for formulating policies and 
regulatory acts including financial plans and subsidies for DUD while DUD is to set the regional social 
housing plan and the implementation of social housing stocks. Moreover, MoI established the public 
institution namely National Housing and Urban Regeneration Center (NHURC) to support DUD in assets 
management and business development regarding social housing affairs. Though current policies and acts 
had developed internally within the government agencies, the public concerns were considered through 
the lobby of the pro-social housing NGOs. 

• Policies and practices 

The current “Residential Act” that was developed under Executive Yuan in 2011 is the key policy and its 
strategies mainly focus on the direct provision of the rental housings and the public-private program 
called Owner-Tenant Platform (OTP). Newly-built social housings were developed as part of urban 
renewal or new town development aiming not only to address the affordable housing shortage for LIG 
but also to develop more liveable neighbourhoods. All the social housings under this strategy included 
both the accommodations and the common facilities, targeting to the tenants whose income are below 
the 50 percentile and no homeownership. Among them, 30% of the stocks would be allocated to the 
socio-economically marginalized groups (Laws and Regulations Database of The Republic of China, 2017). 
However, due the limited budget of DUD in small cities, housing stocks were mostly developed in the 
metropolitan area. Therefore, an intermediary financial platform called Financing Platform Service was 
established to facilitate the low-interest and long-term funds to the local DUD in small cities (Ministry of 
Interior, 2019). 

Meanwhile, the OTP is another strategy in providing affordable rental housing stocks to reach the targets 
through collaborating with existing private homeowners. The platform aims to match the house owners 
who are willing to rent their houses in low rate (80% of market price) to the tenants through the 
governmental-initiated property companies (Ministry of Interior, 2021). This platform has also enabled 
the untransparent housing rental market in the country with substandard housing quality. Taiwan also 
has various forms of rent allowance and subsidy for different types of households who would like to lease 
the house in the private market (Chen, 2011). 
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4.3. Thailand 

The state of public housing in Thailand is still emerging where the market is largely led by the private 
sector, with the limited role from the government. Though the economy in the country had been 
growing, the home ownership in the big cities like Bangkok metropolitan region (BMR) decreased to 50% 
in 2010 from 61% in 1990 due to a large number of migrants living in rental flats (JICA, 2013). 

• Governance structure 

In Thailand, the National Housing Authority (NHA), the Community Organizations Development Institute 
(CODI) and the Government Housing Bank (GHB) are the major government agencies in public housing 
development. GHB was established in 1953 under Ministry of Finance to provide housing finance to 
developers and first-time buyers. NHA is a state enterprise that operates under the National Housing 
Authority Act and is responsible for developing, supporting and facilitating housing MIG and LIG (RICS, 
2019; JICA, 2013). As it operates in a semi-official capacity, it has more flexibility than other government 
departments; however, it is expected to be a self-supporting agency with the right to borrow necessary 
funds from the government or public by issuing bonds (RICS, 2019). Lastly, CODI is the restructured public 
autonomous organization founded in 2000 under the same ministry with NHA. CODI operates more like a 
non-profit organization at city level and applies community-driven approach to bridge the gaps between 
the state decision-makers and the poor communities (RICS, 2019; JICA, 2013). 

• Policies and practices 

Thailand currently does not have a comprehensive national policy and works under the direction of 
National Economic and Social Development Plan which is updated every five years. The latest housing 
development was implemented in 2003 under the Prime Minister Thaksin namely “One Million Housing 
program” as part of political strategy. The program included the NHA to build 600,000 units (Baan Eua 
Arthorn or BEA Program) and CODI to upgrade another 300,000 units in the existing communities (Baan 
Mankong or BMK Program). Another 100,000 units were assigned to GHB to finance (JICA, 2013).  

Without a comprehensive housing policy or unified governmental approach towards housing, problems 
had arisen in BEA program, pertaining to the role of NHA (JICA, 2013). During the implementation of BEA 
program, the NHA faced the housing surplus and criticized for immense funding use and for corruption 
(Leeruttanawisut and Fukushima, 2017). The strategy “one price fits all policy” placed all the housing 
supplies and sale price the same for every province in Thailand while the demand and affordability rate 
between the BMR and other provinces were varied. This led to the housing surplus and later eliminated 
such policy and made it more flexible housing prices according to the provinces (Leeruttanawisut and 
Fukushima, 2017). However, too much relaxation of income ceiling resulted in many MIG (62.3% of 
ownership) as the beneficiaries instead of LIG (RICS, 2019). 

On the other hand, BMK project led by CODI paved an innovative way to solve settlement and tenure 
security problems of slum inhabitants in countrywide. In the initial stage, the low-income communities 
worked together with their local government and other professionals to develop plan and upgrading 
process in city-wide scale. Once the plans were finalized, CODI provided infrastructure subsidies from the 
central government and/or CODI’s housing loans to the communities through legally established 
cooperatives or saving groups (JICA, 2013).  Based on the BMK program, CODI also initiated several 
financial programs to support the NGOs and the communities. 
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Table 1 Overview of public housing strategies in Singapore, Taiwan and Thailand. 

Country Governance National housing 
policy Main strategies Finance Land Beneficiaries 

Singapore - HDB as main 
implementing agency 

- HDB as autonomous 
agency with 
autonomy in 
financial, personnel 
and other managerial 
matters 

- Large scale public 
housing and 
subsidised home 
ownership program 
to make affordable 

- Direct provision and 
promote home 
ownership 

- Indirectly control 
prices in private 
housing market 

- Income ceiling to 
measure 
affordability 

- Central provident 
fund (CPF) 

- Central 
government 
subsidies and 
grants  

- Owned by the 
government 

- the Land 
Acquisition 
Act allows 
HDB to 
acquire the 
land at 
below-
market price 

- Middle and 
low income 
groups 

Taiwan -  MOI at national level 
and DUD at local level 

- Although local 
government is 
responsible to plan 
and construct the 
social housing stock 
by themselves, the 
NHURC can also 
directly construct the 
public housing align 
with the national 
policy 

- National housing 
policy under 
Executive Yuan 

- Focus on the 
middle- and low-
income family to 
solve the problem 
of unaffordable 
rents or prices of 
housing 

 

 

- Target to the 
middle- and low-
income and 
socioeconomic 
marginalized groups 

- Aim to provide 
affordable rental 
housing through 
newly-built stocks 
and subleasing from 
private owners 

-  Low-interest, 
long-term loans 
for the local 
government 

-  Subsidized rents 
for 
disadvantaged 
tenants 

-  Subsidies and 
taxation for the 
participating for 
landlords 

- Owned by the 
government 

- Can be 
acquired non 
state-owned 
land for 
public use 
without 
remuneration 
by local 
government 

- Middle and low 
income groups 
including socio-
economic 
marginalized 
groups  
 

Thailand - NHB as state 
enterprise developer, 
CODI as NGO like 
public organization 
GHB as banker 

- Decentralized to local 
government 

- Largely privatized 
housing market and 
limited role of 
government 

- No comprehensive 
housing policy 

- Focus on provision 
of housing loans for 
home purchase 

- Promote home 
ownership and the 
establishment of 
community 
networks to building 
low-cost housing 

 

-  Limited funding 
from the central 
government 

-  Promote public-
private/ 
community 
partnership 

- Individual 
land 
ownership 
thus expense 
for land took 
up nearly 60% 
of total cost 

- Built on NHB 
owned land 
 

-  Initially low- 
but middle-
income groups 
were mostly 
benefited 

-  Poor/ Informal 
dwellers  

Source: RCIS, 2019; Ministry of Interior, 2019; Ministry of Interior, 2020. 

5. Discussion 
The potential of policy transferability from the selected three countries to Yangon were discussed as 
follows according to the compatibilities of governance structure, financial capacity and socio-political 
contexts between the originating  (Singapore, Taiwan, and Thailand) to the borrowing (Yangon) housing 
system. 

• From Singapore to Yangon 

Considering the current situation of Yangon, it would be difficult to fully replicate Singapore’s public 
housing policy. The success of Singapore’s large scale direct provision approach was driven by a strong 
commitment from the government along with the guidance of a mature public operation system (Chiu, 
2013; Wei et al., 2017). HDB possesses many years of experiences in continuous provision of public 
housing while its autonomous status has made a more flexibility and authority necessary for the large 
scale implementation. However, in Myanmar, public housing has never received much attention from the 
central government resulting in a limited financial support and a leapfrog development as part of political 
movement of the local government. Hence, it is not surprising that DUHD encountered the challenges in 
implementing current housing program without the enabling  conditions like Singapore.  

Currently, DUHD has been building on their own land  which may later need to acquire from outside 
(Nwal and Panuwatwanich, 2018). Yet Myanmar was able to revise Land Acquisition, Resettlement and 
Rehabilitation Law in 2019, it is difficult to apply in actual situation due to the complex land tenure 
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system that was governed by over 50 different laws that overlaid with customary land tenure systems 
and practices. Although it could be improved further by revising other related regulations and acts, it 
would take much longer time. Moreover, Yangon is a rapidly developing city that has a fierce competition 
for land resources resulting in high price of land sales which generate higher sales tax and fiscal revenue 
that is necessary for the state government. The land pressure adds more cost and heavier financial 
burden on the local government and cannot be sustained this type of provision without political pressure 
from the central government, together with clear directions and authority for local government (Wei et 
al., 2017).  

In addition, unlike Singapore, DUHD also needs to take into account a large numbers of poor migrants 
who are not eligible in the current housing program. Promoting home ownership resulted in limitations in 
eligibility in terms of income ceiling and the capability to make down-payment. Even in city like Yangon, 
most of the applicants were found struggling to do monthly saving to make down-payment to get loan 
application because of the limited household income (Nwal and Panuwatwanich, 2018). Taking the cue of 
the said challenge, it might not be easy to transfer Singapore’s CPF mechanism due to the different 
economies level between two countries and such mechanism is more likely to bring the benefits to those 
at average or more than average income group instead of low-income and urban poor. 

• From Taiwan to Yangon 

Given the similar governance system and huge scale of migrants resulting from rapid urbanization, 
Taiwan’s public housing strategies adopted in the big cities (e.g., Taipei) could be a potential direction for 
Yangon’s public housing development particularly for low-income families. Taipei has long been struggled 
with the lack of affordable housings for low-income households, but the current strategy focuses on the 
interest of socio-economic marginalized group, along with the flexibility in policies that enable land 
acquisition, finance and private provision of public housing with state facilitation. 

Since the ownership approach brought burden to both the supplier (DUHD) and the buyers (low-income 
households) in Yangon, DUHD could promote the rental housing program for low-income families and 
poor in the city. Taking the advantage of already established rental housing market in Yangon (Naing, 
2021), DUDH could bring the low-cost housing owners to the formal rental market as Taiwan government 
has done by providing the subsidies to the house owners and appointing the estate companies for the 
management of the renting affairs. However, to adopt this model, the implementing agency of Yangon 
would need a starting fund to provide the subsidy which the local government cannot afford or are 
unwilling to pay for. Another risk is the exploitation of private sector that needs to take under control by 
laws which in turn requires for the revision of Urban Rent Control Act in 1960 to meet the needs. 

• From Thailand to Yangon 

Among three countries, Thailand and Myanmar shared the similar patterns and conditions in public 
housing provision to the low-income households. Without a comprehensive national housing policy, the 
practices of two countries had been leapfrogged and the reactive actions only as the political move. In 
this context, DUHD could take the lessons from NHA in implementing and managing the direct provision 
housing program that promoted home ownership for low-income households. According to 
Leeruttanawisut and Fukushima (2017), NHA’s BEA program was likely to fail to provide affordable 
housings to the low-income households due to its populist housing policy and limitations in the 
implementing agency. It is therefore learnt that direct housing provision approach is more suitable for 
the middle- and lower-middle-income families to prevent the deficits to the agency. 

Though it is not possible to replicate the whole community-driven BMK program, it could be partially 
applied as an additional option to reach the targets of “One Million Housing Program” of Yangon. Due to 
the heavily centralized governance system and the limited human resources capacity, DUHD might face 
challenge in reorganizing and acting as CODI’s autonomous organization structure. In this context, it 
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provides DUHD the ways to strengthen its network with NGOs and communities with the earnest efforts 
from the local government. 

Another threat to the community-led housing program in Yangon is the unstable land subsidies from YRG 
since it depends on the elected government as YRG is organized with the members of elected 
government whose commitments would be different from each other. This situation could be improved 
by DUHD collaborating as loan provider to the communities similar to CODI did since there are currently 
only two banks that are providing housing loans to the poor communities in Yangon. CODI has used both 
the central government’s grants and its revolving funds to provide loans. In this regards, DUHD could use 
part of their revolving funds as it is more flexible from being their own budget while the loan itself is 
constructed to make sure the repayment through being collective and keeping both NGO and all 
community members as personal guarantee on the loan. The same loan terms could be applied as the 
income level between Bangkok and Yangon is within the similar range. The mechanism would not only 
add more alternatives and capital for the communities but also generate more funding to DUHD through 
interest rate. 

6. Conclusions 
The study focuses on possible policy actions to provide affordable housings for low-income households in 
Yangon by examining the characteristics and transferability of public housing strategies implemented in 
three countries in Asia - Singapore, Taiwan and Thailand. It is learnt that the direct provision approach 
requires strong commitment from the government, along with adequate policies and fundings as it did in 
Singapore. Absence of these conditions could lead to the corruptions and the failure to reach the 
targeted supplies and beneficiary groups. Therefore, Taiwan and Thailand were later found to adopt a 
mix of various approaches such as direct provision method with public private partnership rental 
approach (in Taiwan) and with community-driven approach (in Thailand) .  

Considering these lessons-learnt, the public housing development in Yangon should consider not only the 
ownership, direct provision approach but also a more consultive and participatory approach. Based on 
the context of Yangon, the policy transferability to the city from Singapore can be difficult while it is 
partially possible from the case of Taiwan and Thailand. The differences in governance, the state of 
economies and urban setting along with the commitment from the central government make the 
transferability of Singapore’s public housing model to Yangon difficult. On the other hand, Yangon could 
consider for Taiwan’s public private partnership approach in affordable rental housing provision since 
Yangon already has the private rental market. But this would require alternative source of funding to 
provide subsidy for the private home-owners as well as updating of the Urban Rent Control Act to protect 
the affordability for low-income families. Thailand’s community-driven housing approach could be 
another alternative approach however the top-down administration that had been embedded in the 
Myanmar governance system for many years restricted the local government to adopt the whole model. 
Thus, it can be partially applied in terms of infrastructure subsidies and loans provision to the NGO and 
communities by maintaining the networks. 

This study details different housing strategies in Asian countries and suggests the future direction for 
affordable public housing development in Yangon, Myanmar. It moves the policy in Yangon toward a 
hybrid and more participatory direction by strengthening the housing rental market from private sector 
while also introducing the power of NGO and community social capital in managing public housing for 
low-income households and the poor. The study is also applicable not only to the cities in Myanmar but 
also to other similar countries to solve housing shortage problems and creating conditions of equity and 
affordability for low-income households. 
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Abstract 

Participatory Slum upgrading (PSUP) has been vigorously promoted by UN-Habitat as a bottom-
up strategy for inclusive planning. It is envisioned that by involving residents of unplanned 
settlements in the in the planning processes the results will be more sustainable. Zambia is highly 
urbanised and has large numbers of residents living in unplanned settlements. Along with other 
nations, Zambia has entered PHASE 3 of the PSUP which focusses on improved infrastructure and 
service provision. This case study report outlines the process of community led local area 
planning in 5 wards in Lusaka the capital of Zambia. The process which is outlined from its 
inception to the end was led by a technical working group from the local authority. Community 
member underwent training in various skills so that they could lea the process. An analysis of the 
planning process reveals that communities feel a greater sense of empowerment when they are 
involved from the beginning of projects. It was also found that due to long term collaboration 
between the main stakeholders, community members trusted the process and were silling to 
participate in the co-production of information required for the area plans. Participatory 
processes are able to empower communities and encourage stakeholder involvement.  

 

Keywords 

Community based, planning, collaboration, stakeholders, local area  

1. Introduction  
1.1. Planning the unplanned  

Unplanned settlements are an integral part of African cities and over time they have been recognised as 

places of value. The history of informality in the city of Lusaka goes back to the precolonial times when 

the colonial settlers and administrators did not have adequate control over the urban settlements 

(Simons et al., 1976). Zambia is one of the highly urbanised countries cities in Sub-Saharan Africa and 

Lusaka is one of the fastes growing cities (UN-Habitat, 2009, Innovations for Poverty Action (IPA), 2016). 

This presents numerous problems for planning as service provision continues to lag behind the 

immediate needs of the current population. The city also has a long history of informal or unplanned 

settlements which find their origins in the colonial era. It is currently estimated that the unplanned 

settlements host 62% of the cities population (International Growth Centre (IGC), 2021). There is an 

314



urgent need to plan the unplanned areas and the old paradigms will not do the job. There is definitely a 

need for a change in the planning oractices and paradigms (Silva, 2012) 

The City of Lusaka has been changing the legal status of unplanned settlements over the years and most 

if not all of them have been regularised. This means that Lusaka has 35 unplanned settlements which 

have now been legalized. This change has allowed these previously excluded parts of the city to fully 

participate in the development of the city and to demand services previously not allocated to them. 

Upgrading processes have been incremental over the years there have been various projects aimed at 

improving the quality of life for people in these areas. The legalization process starts with changes in 

tenure for the residents who now receive 30 year occupancy licences  giving residents the confidence to 

improve their homes and demand for improved service delivery from the local authority. 

The city of Lusaka has continued to face planning challenges as the city expands and becomes more 

dispersed. The Urban Regional Planning (URP) Act (No. 3 of 2015)  which requires regions to develop 

Integrated Development Plans and the smaller areas within regions develop Local Area Plans (LAPs). One 

of the aims of the Act is to “establish procedures for integrated urban and regional planning in a 

developed system of governance so as to ensure multi-sector co-operation, coordination.” The city of 

Lusaka received funding from GIZ to pilot the LAP process in five Wards. The process was guided by laid 

down procedures so this paper outlines these processes. 

2. Integrating informal areas into the city 
2.1. The context of the LAP 

The context of the LAP project is embedded in the larger planning framework of cities and regions which 

are the Integrated Development Plans (IDPs). Unplanned settlements can play both positive and negative 

in urban development. Ulack (1978) relates the role a settlement is able to play to its age and location. It 

is believed that older settlements are usually located in the best locations and they tend to be more 

productive with closer links to the city. Ngau (2013) advocates for integrated approaches to planning, 

highlighting the fact that sustainable and equitable growth mostly depends on participatory and 

appropriate approaches to planning. Other refer to ‘self sustaining urban planning’ (Magnagi 2005, cited 

in Albrechts et al, 2020). Acioly’s (2019) ‘street upgrading’ is based on the concept of participatory 

upgrading. There is a realisations that local communities are able through continuous learning develop 

and increased appreciation of their environments. The slum upgrading processes that have taken place in 

Lusaka have thus far created a realisation of the critical importance of community participation in the 

consideration of options for upgrading unplanned settlements (MLGH, 2011, Lusaka City Council, (LCC) 

2016). 
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2.1.1. Participatory Slum Upgrading 

Participatory slum upgrading (PSU) has been promoted as the silver bullet for slum upgrading (SU) but is 

it really the solution to the slums? There are several barriers to successful slum upgrading that need to be 

assessed before one can categorically state what we know or do not know about slum upgrading. Bonan 

(2015) identifies pro-poor policies, planning schemes which are decentralization enabled and the 

emergence of civil society as the external influence of SU. He goes on to identify the external factors 

which are individual household and community characteristics, micro-politics, human and socio-capital 

led collective actions. The first group provide a framework, direction and limitation to a project’s 

limitations while others are the elements which drive the upgrading process at the grassroots and will 

eventually contribute to various levels of success or failure. Njamwea (2003) provided a outiline of two 

approaches to planning, the Public Administration Approach and the Euclidean (Engineering) Approach 

(Figure 1). 

 

 Figure 1: Theoretical Approaches to Upgrading 

 
Source: Njamwea, 2003:4 

  

For unplanned settlements both approaches are required if sustainable improvements are to be made in 

these neglected parts fo the city. The situation in Zambia presents an example of ‘upgrading in situ’, 

structures are only demolished to pave way for roads and other critical infrastructure. Some countries 

like South Africa prefer to demolish the unplanned settlements and relocate residents (Huchzermeyr, 

2011). 
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3. Process approach  
3.1. Multi-stakeholder involvement 

The project took a multi-disciplinary approach and engaged several stakeholders. The process of 

developing the Local Area Plan started with the formulation of the Technical Working Group (TWG) which 

comprised members of Staff from all the 7 Departments at Lusaka City Council. The process 

acknowledges the importance of physical, spatial and territorial development. The project was holistic 

and therefore considered all the aspects involved in the creation of a sustainable city. The involvement of 

different stakeholders ensured that developmental aspects were included. The stakeholders varied from 

the funders who were GIZ an international agency, local authority (Lusaka City Council), academia 

(University of Zambia), NGOs (Peoples Process for Housing and Poverty in Zambia), Civil Society 

(ZAMSOF), private professionals (hydrologist), Community based organisations (CBOs) and Community 

leaders (Ward Councillors and Ward development Committee members) and members of the community 

comprising the youth, women, men and people living with disabilities (where available). This is in line 

with the Un-Habitat guidelines for participatory slum upgrading (UN-Habitat, 2010). Citizen participation 

was paramount and ensured at all the stages of the process. The aim was to maximise the role of local 

areas as engines of development and economic growth which if made viable are able to contribute to the 

productivity of the whole city.  

The URP provides that development of the LAP must follow a participatory approach including various 

stakeholders as well as community members. The process should also be socially inclusive including all 

ages, gender and representatives of all marginalized groups like the aged and the differently abled 

person. According to the URP a LAP must first include the planning survey which is a description of the 

social and economic characteristic of the area, spatial date and all other infrastructure and community 

assets. Then the development framework and finally the implementation plan and monitoring and 

evaluation should be done. 

In view of the above, the first step that was undertaken in development of this LAP was establishment of 

the technical working group (TWG) as earlier stated. A team of external consultants was engaged to 

improve capacity within the Technical Working Group. The TWG conducted meetings to identify the Five 

wards to be piloted and to map relevant stakeholders. This was done by assessment of the various issues 

affecting these communities. A capacity building ‘Training of Trainers’ (ToT) was conducted for the 

Technical Working Group. This was followed by a community sensitization in the wards, where the 

‘Community Empowerment and Engagement Project’ under Lusaka Water Security Initiative (LuWSI) to 

introduce the project to the community (LuWSI is a stakeholder collaborative platform for all 

stakeholders in the water sector in the city). The content included the objective of the project, the 

various approaches to the used and the road map for the LAP. The next process that followed was the 
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community profiling which involved collection of baseline social economic data, spatial data and data on 

basic services. Selection of Community Facilitators as champions for the project was carried out through a 

democratic voting process from all the zones in each ward. The community facilitators were then trained 

on Local Area Planning and urban resilience. The Community Facilitators selected were later adopted as 

WDC members during the validation meetings of the WDC formulation process. A questionnaire was then 

developed for collection of more data and a consensus building workshop was conducted in each ward, 

the workshops included; problem identification through the transect walks and mapping, problem 

analysis, prioritization and visioning. A ‘City RAP Tool’ was also used to assess the ward on urban 

resilience.  

Three (3) main planning approaches were employed during the development of the LAPs. These included 

the Human Rights Based Approach, The Bottom-up Approach and Community Engagement and 

Empowerment. Under planning process, the technical working group carried out the Community 

engagement process to elected the zonal facilitators (WDC) using WDC guidelines’. Training involved the 

training of Ward Councilors on the Human Rights Based Approach (UN-Habitat, 2018). 

3.2  Participatory activities 

The intention was to involve the community as much as possible but community participation is not an 

exact science. The dynamics involved in organizing communities create bias in themselves and it is up to 

the organizers to do everything possible to give an equal chance for all residents of a particular 

settlement to participate.  

3.2.1 Ranking 

The pertinent issues from Class 1 which was the first set of issues were further ranked according to the 

most urgent among them. The participants were asked if they were given limited resources (as is usually 

the case in reality) which issue do they think would need to be tackled first. The most urgent was ranked 

as 1st and the rest should follow from 2nd, 3rd, 4th, 5th,etc according to agreed order. The output for this 

exercise was a list of issues according to rank. Teh communities were able to articulate and rank 

theproblems they faced.  
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Figure 2 Problem identification and ranking in Mpulungu Ward, Lusaka, Zambia (2019) 

 

32.2 Mapping- Transect walk 

Facilitators were required to identify a suitable route for the transect. Depending on the number of 

participants there was more than one route selected. Community members were requested to lead the 

teams out to the starting point. Participants were then told to map and take note of outstanding points 

along the route and identify nodes which are problematic and need transforming, have potential and can 

be improved or can be turned into precinct developments. 

 

Facilitators used a base ‘map’ (GIS image) which was given to each group. The activity involved ‘layering’ 

of the ward in different thematic areas which hinge on the eventual development of the ward under the 

guidance of consultants assigned to the wards. The areas to be layered in the spatial analysis are 

i. Built environment- Energy, telecommunication, solid waste, sewerage, water supply, housing, 

transport, settlement 

ii. Socio-economic- Land tenure, investments, economic activity, poverty and incomes, crime, 

health, employment, education, demography, heritage. 

iii. Physical environment- mining/quarrying, vegetation, topography, hydrology, climate, geology 

and soils. 

The location of activities linked to these thematic areas were later highlighted on the base map. 
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Figure 3 Community facilitator leading discussion, Lusaka (2019) 
 

3.0 Action planning 

The ranked issues were then presented to the participants and for each issue participants were asked  

‘If resources were available what would you want to start working on next year or by the end of 

the year?’. 

The responses were then recorded and developed into an action plan. Participants were reminded to 
consider the activities within the wider city and how their projects would impact or be impacted by 
ongoing other city projects.  

4. Project Outcomes  
The process created a platform for the community to interact with various stakeholders. This serves to 

further strengthen the working relationship between the community and professionals. The most 

important outcome was the five local area plans which can be used to help develop LAPs for all the wards 

in the city.  

The main project outcomes were as follows 

i. Communities now have a clear idea of what the main problems/issues within their Wards are. 
Consensus was reached on the final list of ranked issues.  

ii. Communities are able to physically identify points which are problematic or which have potential 
in a given section of the settlement.  

iii. This is the beginning of visioning where the residents are able to suggest transformations to their 
environment. 

iv. Communities can map their wards highlighting the environmental spaces, economic spaces, open 
spaces, nodes and connectors, location of services and amenities (water, electricity). 
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v. The local now has a documented and replicable process which can be used as a tool for 
development. 

vi. Co-production of a data base that can be used for future developmental projects in the local 
areas. 

5. Broader project impact  
The process was very popular with the communities and ward leaders. Councillors made numerous pleas 

to have their wards included among the first five. This points to the premium value community level 

leaders placed on the interactions with the various stakeholders. The political mileage the LAP process 

gave was not overlooked considering that the process took place mid-way through their political terms. 

The project was also an indication to funders that the process was viable and the needs identified could 

be met. Service delivery is eased as those who want to assist know which areas needed what type of 

assistance. The LAPs ranked the needs after a process of assessment and the needs were prioritised. The 

LAPs ranked the needs after a process of assessment and the needs were prioritised. The project intends 

to improve the quality of life in unplanned settlements by planning increasing social cohesion and 

reducing poverty. 
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Abstract 

Current planning practice in Germany is insufficiently prepared for a solution-oriented approach 
to competing user interests. The planning instruments provide leeway for public participation (§3 
BauGB), but do not define how participation is to take place. This means freedoms, but also 

procedural insecurity. In administrative contexts, this manoeuvring space is not used. Public 
presentations and workshop formats and further „participatory processes often miss their 
target: instead of bringing diverse perspectives together and weighing arguments on their 

foundation to reach a consensus, processes are often characterized by ignorance, polemical 
polarisation and the amplification of a lack of trust in institutions“ (Selle, 2021). Participation 
stays on the level of citizen consultation and planning processes last several years. New 
approaches that create truly open, honest participation processes are needed. 

Using the case study of a project to the re-design of an inner city square, initiated and organized 
by civil-society, an attempt is made to develop a planning approach that is more likely to do 
justice to civil society‘s demands for real engagement and collaboration. It uses co -creative 
methods and the principle of experiencing city planning as its foundation. Because theory-based 

development planning is considered inadequate for achieving liveable cities.  
 

Keywords 

Co-creation, planning culture, competences, planning instruments, participation  

1. Introduction  
Current planning practice in Germany is insufficiently prepared for the solution-oriented handling of 
competing usage interests. This requires new approaches to finding solutions, as well as honest and open 
participation processes. 

Although the planning instruments in Germany provide options for participation processes at all levels 
(Scholl, Elgendy and Nollert, 2007), it is not precisely defined how these should take place. This 
uncertainty, if understood as a potential, opens up freedoms, especially at the municipal level, and with 
this freedom, room for debate around ‘the right approach’. At the moment, as a result of such debates in 
conditions of uncertainty, the existing room for manoeuvre is not readily used by municipalit ies (Selle, 
2021; Brown, 2018). In addition, planning processes are very lengthy and ineffective with concern to its 
strategical cohesion over time: usually many years pass between the decision to plan, the first draft 
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design and the implementation. This can lead to drastic mismatches between the ideation and principal 
plan, meanwhile shifted conditions and a finally outdated implementation.  

In this case study, the example of the civil society-initiated and organized project "Shaping the inner city 
collaboratively - Kopstadtplatz" in Essen's city center is used in an attempt to develop a proposal for a 
planning practice that meets the current needs for more intense and concrete participation and 
collaboration, rooted in an open understanding of democratic-participatory innovation (Smith, 2009; 
Michels, 2011). The basis of this proposal are co-creative methods and the credo of a vivid experiencing 
of  inclusive urban development, instead of the classic segregation of planning roles, abstract theorizing.  
The classic  approach leads to a lack of proximity between planning and its results, and the specific needs 
and creative potentials of a wide range of interest groups. 

2. Planning and participation practice in Germany 
2.1. The multi-level system of spatial planning 

Balancing and considering competing interests across different scales is at the core of planning. Municipal 
planning practice in Germany is embedded in a multi-level system of spatial planning (Fig. 1): The 
European Union and the Federal Republic have framework functions only and provide basic legislation. 
The Federal States, Regions and municipalities have actual planning competences. The planning laws, 
binding spatial plans and spatial development programmes made by the federal states have to be 
implemented by municipalities. These plans define the objectives for the spatial structure, in particular 
the desired settlement and open space structure, as well as the locations and routes reserved for 
infrastructure. At all levels, from federal republic to municipalities laws, plans and programms have to be 
coordintated with sectoral departments and expert planning. Additionally the public has to be involved.  

Figure 1. The multi-level system of spatial planning in Germany. Source: own visualization (2021). 

Spatial planning in Germany aims to create equal living conditions and to compensate spatial use 
conflicts. It focuses on a "sustainable ordering and development of space, [...] oriented towards 
reconciling the economic, ecological and social functions of space" (Ebert, Tölle and Wdowicka, 2012).  
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A counter-current principle applies to the interactions of planning levels and scopes. Ideally, planning 
partners are on an equal footing, can develop their respective planning ideas, and evaluate each other. 
This balancing of interests is particularly difficult in times of substantial crises and the need for a societa l 
reorientation. For example, in the context of challenges of sustainable development in response to 
climate change. It creates higher demands than traditionally addressed. The entire planning and solution 
finding is affected, requiring a reconfiguration of the participation mechanisms (Kamlage and Nanz, 2017). 

2.2. Participation in municipal planning 

Since the 1980s, technocratic planning has given way to a more communicative or collaborative planning 
approach, because "citizens were less and less likely to be 'planned over' by the planning bureaucracy 
without contradiction" (Blotevogel, 2018, p. 798), the basis of the current regular planning process (Fig. 

2). 

Figure 2: Regular Planning process in municipalities. Source: own visualization 2021.  

In German municipalities, construction projects are realized through urban land use planning. The regular 
process provides for early public participation (Fig. 2), meaning: "the public shall be informed as early as 
possible of the general objectives and purposes of the planning, of substantially different solutions that 
may be considered for the redevelopment or development of an area, and of the likely effects of the 
planning; [the public] shall be given the opportunity to express it and to discuss it” (Section 3 (1) BauGB). 
The wording of the paragraph shows the problem outlined at the beginning: the legislation does not de-
fine how participation is to take place. This opens scope for process design and creates uncertainty about 

326



the right approach. In an administrative culture, designed to operate within precise guidelines to avoid 
mistakes, such existing leeway for co-creative action is not utilized.  

Participation in regular planning processes mostly takes place on a purely informational level. Authentic 
participation begins when some decision-making power is shared, stakeholder groups are allowed to ac-
tively engage in planning and decision-making processes, thereby taking on shares of process ownership 
(Straßburger and Rieger, 2019; see Figure 3). 

Figure 3. Participation Pyramid. Source: Straßburger and Rieger 2019.  

 

Currently, when planning projects are presented to the public, or workshops on planning projects are 
organized, participation is mainly at the level of citizen consultation. Urban planner and expert for citizen 
participation Klaus Selle stated that a gap between aspiration and reality means participation procedures 
often miss their goal. Instead of bringing perspectives together, weighing up based on evidence and 
factual arguments and reaching consensus, participation processes are characterized by ignorance of all 
parties and polarizing polemic discussions. Furthermore, it ist not clarified what leeway for design and 
decision-making is given within a participation process. All these factors promote citizens’ frustration with 
the official process, increasing distrust in institutions (Selle, 2021). This distrust increases the desire for 
real participation (Wu, Wang and Rouyer, 2020), suggesting an openly engaging approach effects balance. 

 

3. The case: Designing the inner city collaboratively – Kopstadtplatz, Essen Germany 

3.1 The space: Kopstadtplatz in the northern city centre of Essen 

Kopstadtplatz used to be the center of Essen's inner city, but is now located in a transitory space between 
the consumer-oriented center and the northern residential and university district.  

The square has a mixed use character. The interplay of different uses and the multiculturally very diverse 
population and business structure give the square a very heterogeneous characteristic. The built structure 
has major deficiencies. Numerous parking spaces, as well as a street, frame the square on three sides.  
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Figure 4. The Kopstadtplatz in Essen. Source: Nies, Altmann and Baksi (2021) 

 

Positive features are the central location of the square and the large tree population. At the same time, a 
clear zoning is missing. The street seperates of the southern part of the square from adjacent buildings,  
whereby the square’s shape is cut up and public open space shrinks. The remaining space lacks variety, 
furniture, as well as experiential quality. On weekends it is a ‘free parking’ zone, further reducing quality 
of stay. Partially inadequate lighting creates anxiety spaces. Entrances to the square are inconspicuous 
and visually not integrated into the environment.  

In recent years, there have been repeated attempts to upgrade the northern city center and the 
Kopstadtplatz to make it more attractive through several measures. The residents would like to see a 
permanent revival of the square, but this could not be achieved by any measures tried to date.  

3.2 The co-creative process 

The project was initiated in response to the call for tenders of the Ministry of Urban Development of 
North Rhine-Westphalia for the two-stage competition "Future Urban Space" in December 2020 (MGKBG, 
2020). Innovative concepts were sought that create lively and natural urban and street spaces. Until April 
2021, cities and municipalities, project developers and their urban designers, as well as civic initiatives 
were able to submit project ideas for the first phase of the competition.  

At the end of January 2020, the coordination team formed: A project developer and consultant involved 
in local sustainability initiatives took over the coordination and moderation of the participation process. 
Two landscape planners supported with their technical expertise. The team worked in this constellation 
for the first time. All three were involved on a voluntary, pro-bono basis.  

The coordination team started with planning the process for the co-creative competition entry. The 
process core were two workshops with representatives of actors and interest groups located or active at 
Kopstadtplatz (Fig. 5).  

The process had to take place completely online due to contact restrictions in the Covid-19 pandemic. The 
entire city of Essen had been in lockdown since November 2020. It was expected that stakeholders would 
be less willing to spend much time on the screen, and virtual formats are a hurdle for the activation of 
people. 
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Figure 5: Co-Creative Process. Own visualization (2021).  

 

Representatives from different actors and interest groups were invited to participate in the workshops 
with the help of existing networks. Despite the hurdle of an exclusively online format, representatives 
from all relevant stakeholder groups entered into an open exchange:  

1. Local actors: bring their interests, commitment, and initiative into the process. They set up 
temporary measures and exchange information with administration and politics. 

2. City administration of Essen: Was present in the form of Essen Marketing GmbH (city 
management), the Green Capital Agency (sustainable development) and the City Agency (citizen 
participation). Urban and Transport Planning joined later. Their role is to involve local actors in 
decision-making processes concerning the development of the square and the inner city north.  

3. Local politics: Local city-district and city council representatives of all three major parties (CDU, 
SPD, Green) took part. They give political support for implementing measures and prepare 
council decisions. 

These participants of the creative workshops, together with the coordination team, formed the project 
team. 

The activation of participants happened via e-mail and Facebook-events, which were shared in relevant 
groups. More than 40 participants were activated for the first workshop. 38 participants took part in the 
second. The participating persons in both workshops were largely identical and all stakeholder groups 
were well represented. 

Both workshops were held as a video conference on a working day in the evening (2.5 hours duration). 
The coordination team moderated the event, supported by two employees of the University of Duisburg -
Essen. A virtual whiteboard was used for the co-creative work. A short technical introduction at the 
beginning made the start easier for those with little or no experience working in virtual whiteboards.  
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The method of community mapping (Perkins, 2007) allowed participants to work together on an equal 
footing right from the start. There were no upstream discussions with decision-makers. Everyone 
contributed their personal perspective. 

The first creative workshop aimed, first, to map how participants perceive the space. Second, to find out 
whether the different positions of the stakeholders would allow the development of a joint draft in a few 
weeks. On the virtual whiteboard, they simultaneously evaluated their personal percpetions of the place 

in its current form on a map of the square, and subsequently discussed.  

Fig. 6: Perceptions of the square by the actors - result of the first creative workshop. Own visualisation 2021. 

 

Then, wishes and needs regarding the use of the square and its new design were collected and discussed. 
The participants maintained an open-minded and objective relationship with each other. Controversial 
perspectives were discussed in a solution-oriented manner. Overall, there was great agreement on the 
direction the further development of the square should take. 

From the results of the first creative workshop, the landscape planners developed two design proposals. 
These were evaluated and discussed by participants of the second workshop. The favored design was 
finalized by the coordination team and prepared for submission to the competition. During the 
workshops, it was repeatedly made clear that the results produced were only proposals, with no claim to 
implementation. 
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Figure 7. Feedback Variants - result of the second creative workshop. Own visualisation 2021.  

 

The heads of the departments for urban planning and the environment were kept fully informed 
througout the process and the results via e-mail and phone calls. The city planning office welcomed the 
civic engagement in principle.  

3.3. Follow-up and further development perspectives 

The participants were highly interested in re-designing and revitalizing the square within the framework 
of an experimental city space. Therefore, they decided they would actively advance the project as a team, 
regardless of funding through a placement in the competition. The two workshops were followed by 
further meetings to discuss next steps, such as the willingness and possibilities to take responsibility for 
the implementation of individual measures, and the planning of the further process.  

In June 2021, the jury of the state competition awarded prizes to 25 of the 45 project ideas submitted in 
phase one. Kopstadtplatz was one of five civic concepts receiving 3,000 Euros each, and entered into 
phase two of the competition. The funds allow the realisation of first small measures. 

In the second phase of the competition, the award-winning projects will be able to work on their ideas in 
depth up to the design planning. A prerequisite for civic initiatives is that they can prove the support of 
their municipality. So the project team must first obtain the support of the Office of Urban Development 
and the Office of Roads and Transport of the city of Essen. These offices are mainly responsible for 
development concerns within the municipality. Both offices were informed about the progress of the 
process via the responsible departments but did not actively participate for capacity reasons.  
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One of the city administration’s requirement for its support is that the project focus is on planning mobile 
and temporary measures, not yet on permanent conversions, so the steps to redesign the Kopstadtplatz 
would not conflict with the city’s plan to revise the Integrated Urban Development Concept for the 
northern city centre. The city shows an interest and willingness to incorporate results produced up to now 
into the concept. Ideally, the conceptual revision process will not only take up the results, but also build 
on the co-creative participation approach, so participants can stay active in this process of shaping their 
own environment.  

A letter of intent is currently being prepared to underscore these intentions. It is to be signed by all those 
already involved in the process as well as relevant responsible municipal representatives. The aim of the 
next workshop in autumn is the programmatic design of the experimental space. Submission of the 
design is scheduled for Phase 2 in January 2022.  

4. Proposal for a co-creative planning practice 
The initiated planning process for the redesign of Kopstadtplatz shows that co-creative processes are 
suitable for bringing together a spectrum of local actors, administration and politics in a solution-oriented 
process that weighs up different perspectives and produces results quickly. Based on (a) the experiences 
of the case study described above and (b) reported experiences from other processes, we recommend 
bringing together local actors, city administrations (with their respective affected departments), and 
politicians from the very beginning of the planning process when redesigning public spaces and creating 
experimental spaces (Fig. 8). 

 Figure 8. co-creative planning process in. Own visualisation 2021.  
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As a principle, the process should be moderated by a neutral party and all participants should be 
considered as competent actors: 

• Local residents, service and generell business oweners: Experts of local conditions. 

• Urban planning and technical departments: Experts for efficient and functional design of 
infrastructure and ensuring compliance with technical laws.  

• Other departments of the administration: Experts in different fields (e.g. youth and family, 
integration, culture, business development, etc.) 

• Politics: Responsible decision-makers for future development strategies and interface to higher-
level planning and development processes. 

• Academia: Experts for transformational research, as well as providing assets for neutral process 
observation of the process,  and, if necessary, as a source of input.  

Even though, urban planning is  legally responsible for steering planning processes, it is a key actor within 
the process with its own interests (Fürst, 2018). Thus, it loses the position as a neutral moderator, which it  
needs, however, to guide an open process that considers all perspectives and interests equally. To 
facilitate the process, an interdisciplinary team of moderators with expertise in co-creative and 
collaborative transdisciplinary cooperation, as well as knowledge of urban planning, is useful.  

The freedom legislation in Germany provides for authentic participation processes should be used. 
Instead of remaining at the merely informational level, processes should actively involve stakeholders in 
the visioning, planning and decision-making processes. Only open, transparent participation can reduce 
people's resistance to new developments, particularly in times of crisis and societal re-orientation. It also 
helps improve satisfaction and quality of life: It creates self-efficacy experiences that increase subjective 
well-being of participants, an important factor for identifying with and committing to a place (Jaeger-
Erben and Matthies, 2014; Hunecke, 2020). 

In our conclusion, the implementation of co-creative planning processes requires the will to do so. On the 
part of urban planning, it requires the will to open up work-processes, share and devolve decision-making 
power, activating creativity potentials of a “community of action” (Eckhardt et al., 2021). On the part of 
local actors, they must be open to reflecting their own interests in the context of other interests, as well 
as considering legal regulations and ordinances. Planners need to make local actors aware why plans 
cannot be implemented immediately, so they persevere with patience. For the different competencies 
and perspectives to be brought together in a solution-oriented manner, all involved need an open attitude 
and the willingness to engage with other perspectives (Fam, Smith and Cordell, 2016).  

As an essential element of a solution-oriented, co-creative planning process, an experimental space 
should be integrated into planning, which provides temporary use changes of existing space (e.g. changed 
traffic routing). It enables tests of potential solution pathways before large investments are made. 
Further, it counters several problems of current planning processes: 

• creates evidence: Experimental spaces allow to test several solution paths for a certain time and 
to observe which consequences they have. 

There is often a lack of data on actual needs: How is a public space perceived and used? Where 
does unused parking space exist? This leads to discussions that are based on personal 
perceptions of reality, without tangible evidence. The consequences of developments can only be 
roughly predicted (Fürst, 2018).  
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• reduces fears: With experimental spaces, solutions can be sourced instead of being held up in 
polarizing fictitious discourses. This improves stakeholder expertise, helps visualize possible 
problems, reduces reservations, and  keeps debates productive.  

How a change feels in space is cognitively difficult to grasp. Imagination tends to be diffuse, 
which can fuel fears and concerns. These then not infrequently dominate discussions and prevent 
a solution-oriented discourse. 

• animates development: Experimental spaces make urban development come alive through rapid 
trials of first ideas with temporary and mobile measures.  

Long planning and implementation horizons are tiring for local actors. While expert reports are 
reviewed, citizens may have the impression that there is a pause in the planning process although 
it is ongoing. 

• Evolves participation: Experimental spaces enable people to participate that are not likely to be 
reached by classic formats. 

The classic discussion-based participation processes usually reach only a certain engaged and 
informed audience. For instance, persons with lower social status or with migrant background are 
left out. 

This case study of Kopstadtplatz in Essen showcases a lively design of participatory processes, which 
enables new interactions between stakeholder groups. Ownership of the processes, shared 
responsibilities, an open exchange of experiences, incremental and flexible progress involving different 
interest groups, are decisive for long-term success and locally authentic solutions for urban and quarter 
development. 

There is an urgent need to systematically point out diverse options for planning and acting, in the sense of 
this democratic participatory innovation, and to test them in different settings. The aim should be to 
enable adaptive creative potentials based on local diversity and community spirit; not to create new legal 
provisions. The more these procedures are tested, the more those responsible for the process in city 
administrations and politics gain security enabling such procedures. 
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Abstract 

Residential mobility is an important personal and societal issue having immense influence on urban planning.  
Slum populations consistently report higher rates of residential mobility than other populations (Coulton et. al., 
2009; Phinney, 2013; Warner, 2016). While it is clear that low-income families move frequently, it is less clear 
whether residential mobility represents a positive or negative transition for most poor families. Bangladesh is a 
developing country and Dhaka, its Capital and primate city, is the most densely populated city in the world. 
According to the latest census, by the Bangladesh Bureau of Statistics (BBS) in 2014, 1.06 million people live in 
slums in Dhaka division (BBS, 2014). The low-skilled slum dwellers lead a deplorable life with high rate of 
residential mobility. However, the nature of residential mobility of the slum dwellers is not well studied. The 
objective of this paper is to investigate the important factors and nature of residential mobility in three slums 
of Dhaka. For the research purpose, 267 households from three slums of Dhaka namely Kallyanpur slum, 
Agargaon slum, and Karwan Bazar railgate slum were selected through non-probability convenience sampling 
and interviewed. This study found that residential mobility was influenced by factors which are related to life 
cycle; employment, income and distress; land tenure and homeownership; neighbourhood condition and 
grouping issues. It is revealed that the nature of the residential mobility for the surveyed slum dwellers is 
mainly negative.  

 

Keywords 

Residential mobility, slums, Developing country, Dhaka 
 

1. Introduction  
The micro approach of movement of households within urban area, defined as residential mobility or 
intra urban migration, is predominant form of movement in the developed world (Cadwallader, 1992 and 
Short, 1978). Furthermore, these less dramatic short-distance moves take place within a local housing 
market (Hedman, 2011) which are deeply intertwined with social relations, socio-economic positions and 
patterns of daily activities. It is argued that patterns of residential mobility have the power to 
substantially change the population composition of neighborhoods and potentially also other 
neighborhood attributes (Hedman, 2011). The life-course perspective provides one of the important 
theoretical frameworks to explain residential mobility as one of the many related aspects of human 
development. From this point of view, moving or staying is related to life events such as marriage or 
divorce; birth of children; children leaving home or attending college; change of employer, income, or 
assets; and retirement. Several studies have found that these life events are potential triggers of mobility 
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(Clark, 2005; Clark and Withers, 1999). These events can result in dissatisfaction with the current house, 
such as when a growing family needs more space, or may change the household’s aspirations, such as 
when a better job leads to increased status expectations. Furthermore, homeownership or residential 
stability may become more or less salient at particular stages of life, such as marriage, birth of a child, or 
retirement. These life events tend to be correlated with demographic characteristics, such as age, gender, 
race or ethnicity, socioeconomic status, and so forth, and these characteristics are also associated with 
the probability of residential mobility. 

Dhaka, the Capital of Bangladesh, is the most densely populated city in the world (Satu and Chiu, 2017). 
Being the center of all economic, educational and administrative activities and due to the lack of 
decentralization policy, people from the whole country tend to migrate to Dhaka. Therefore, many of the 
immigrants initially concentrate in slums of Dhaka due to low skill, poverty and limited alternatives. The 
slum dwellers lead a deplorable life. Therefore, it is important to investigate the factors and impacts of 
residential mobility which is yet to be explored. This research aims to identify the important factors 
responsible for residential mobility and the nature of such factors. Following this introductory part, the 
next section reviews the concerned literature to depict the methodology. Later the findings are discussed 
in brief which is followed by concluding remark. 
 
2. Literature Review 
 
Although residential mobility can be a path to greater opportunity and satisfaction, concern exists that 
many low-income families move not to better their circumstances but due to unstable housing 
arrangements and that such moves may have negative consequences. Some studies suggest that 
frequent moving during childhood undermines educational attainment. (Wood et. al., 1993), but other 
studies have found little or no effect after other risk factors are taken into account (Murpheyet. al., 
2012). Nevertheless, relocating may disrupt social ties and undermine a family’s social capital (Briggs, 
1997), and it has a particularly disruptive effect on children when parents provide only modest emotional 
support and involvement (Hagan, et. al., 1996). 
 
Slum populations consistently report higher rates of residential mobility than other populations 
(Coultonet. al., 2009). While it is clear that low-income families move frequently, it is less clear whether 
residential mobility represents a positive or negative transition for most poor families. Residential 
mobility can reflect improvements in a family’s circumstances, such as buying a home for the first time, 
moving to be close to a new job, or trading up to a better quality housing unit or neighborhood. It can 
also be a symptom of instability and insecurity, with many low-income households making short-distance 
moves because of problems with landlords, creditors, or housing conditions. Similarly, staying in place 
sometimes reflects a family’s security, satisfaction, and stability with its home and neighborhood 
surroundings, but in other cases it may reflect that a family lacks the resources to move to better housing 
or to a preferred neighborhood (Gramlich, et. al., 1992; South, et. al., 2005). Therefore, it is important to 
know what are the actual reasons of mobility of low-income people. Residential mobility has both 
positive and negative impacts on the family members which actually depends on push or pull factors 
acting behind the mobility (Murphey, et. al., 2012). 
 

 

According to the latest census, third of its kind in the country on slum dwellers and floating population 
conducted by the Bangladesh Bureau of Statistics (BBS) in 2014, 2.23 million people live in slums across 
the country while 1.06 million people live in slums in Dhaka division (BBS, 2014). The poor environmental 
condition and lack of infrastructures pose negative impacts on the physical and psychological well-being 
of urban slum dwellers. According to the Habitat for Humanity (2016) slums are defined by overcrowded, 
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unsafe and unhealthy homes with limited or no access to basic services namely water, toilets, electricity, 
transportation. Such homes are unstable and lack secured land tenure. In the context of Bangladesh, 
slums are defined as settlements with a minimum of 10 households or a mess unit with a minimum of 25 
members and predominantly very poor housing lacking security of tenure with poor environmental 
services especially water and sanitation. It typically possesses extremely high population density and 
room crowding where dwellers deprive socio-economic status (Centre for Urban Studies, 2005).  

 

3. Methodology 
This paper aims to identify the significant factors and nature of residential mobility of slum dwellers of 
Dhaka. After consulting the relevant literature, important variables are selected for investigating the 
residential mobility pattern. Table 1 presents the variables of factors and nature of residential mobility 

Table 1 VariablesConsidered for Analyzing Residential Mobility  
Target Variables 

 

 

 

 

 

Factors  of residential mobility of slum 
dwellers 

Factors related to life-cycle 

o Marriage 
o Birth of children 
o Domestic violence 

Factors related to employment, income and distress 

o Movement for job 
o Home rent 

Factors related to land tenure and home ownership  

o Home ownership 
o Slum eviction 

Factors related to neighborhood condition  

o Utility services 
o Violence with neighbors 
o Concern about children 
o Social safety 

Factors related to grouping 

o Religion based groups 
o District of origin 

 

 

 

Nature of residential mobility 

o Change in job 
o Change in family income 
o Change in the availability of utility services 
o Change in the home ownership status 
o Change in safety of the movers’ family members  
o Change in social clashes 

Source: Authors, 2017 

 

Three considerably old public slums at varying locations are chosen for investigation. These are 
Kallyanpur slum, Agargaon slum and KarwanBazar railgate slum. This study follows mixed method 
approach including both qualitative and quantitative. The data for analyzing the condition of considered 
factors were collected from primary sources through questionnaire interview of the slum dwellers. A 
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semi-structured questionnaire was prepared for conducting survey. This questionnaire contained 
questions regarding socio-demographic information, factors influencing the slum residents to move or 
stay; and satisfaction of movers and stayers to identify positive and negative moves. Total of 267 
household units from three slums were for the questionnaire interview. These samples were selected 
through non-probability convenience sampling. The adult persons (aged above 21 years) of the 
households present during the survey were the representatives of the questionnaire interview. The 
collected data were analyzed through descriptive statistical analysis after processing. 
 
4. Research results and Discussion 

4.1 Socio-Demographic Information and Mobility Rate of the Respondents  

Most of the respondents are female (78 percent)since during the interview majority of the male 
members were outside home for working purpose.  The slum dwellers struggle for their survival as their 
earning is very small. They are involved in many types of work such as day laborers, rickshaw/van pullers, 
shopkeepers, garment workers, housemaid etc. The average monthly family income is about 7000 BDT, 
where the maximum family income is 16000 BDT and the minimum monthly income is 2000 BDT. 

The respondents reported frequent rate of residential mobility. Three families out of every four reported 
that they have changed their residence several times. About 42 percent and 29 percentof the 
respondents reported residential mobility more than 5 and 10 times respectively. Majority of the movers 
(57 percent) moved their residence form one slum to another while rest of them (43 percent) moved 
within the same slum. 
 
4.2 Factors of Residential Mobility of Slum Dwellers 
 
The important factors that influence the residential mobility are related to life cycle; employment, 
income and distress; land tenure and home ownership; neighborhood conditions and groupings. 
 
Factors Related To Life Cycle 
 
Marriage, birth of children, domestic violence etc. are most of the significant factors of life cycle events. 
According to the survey, marriage is found as a moderately significant factor affecting residential 
mobility. Eighteen percent found marriage as one of the determining issue about deciding to move into a 
new place. Birth of children is found as a less dominant factor in slum residential mobility with influenced 
7 percent of the respondents. In the slums, domestic violence also leads to break down of the family 
which sometimes results in residential move. About 2 percent of the respondents reported residential 
mobility for this ground. 
 
 
Factors Related To Employment and Income 
 
The factors related to employment and income include those factors like movement for job and difficulty 
in paying home rent. About 16 percent of the respondents reported that the distance of the working 
place from their living place was the main reason for their residential mobility. Housing rent is considered 
as one of the important factors of residential mobility. Some respondents marked it as a major factor to 
residential mobility. While only 19 percent of the total respondents from all three slums were renters, 44 
percent among them pointed out that housing rent was the reason for their residential move.  
 
Factors Related To Land Tenure and Home Ownership 
Land tenure and home ownership are playing significant role in changing residence of slum dwellers. In 
Dhaka, slums are located on lands owned by the government, semi-government organizations and 
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individuals which lead to eviction problems. Generally, whenever a slum is evicted, the dwellers shift 
their residence to  nearby slum or take shelter to a relatives place temporarily. According to the survey, 
65 percent of the respondents identified slum eviction as the cause of their residential mobility. Other 
than land tenure, about 19 percent of the respondents who were renters in the previous slum reported 
that they consider home ownership as one of the major reasons for residential mobility.  
 
Factors Related To Neighborhood Conditions 
 
The unavailability or poor quality of utility services makes the living condition of the slum unhygienic and 
also lead to spread of diseases resulting in poor health. The survey data revealed that for34 percent of 
the movers the unavailability of the utility services was the main reason for their residential mobility. 
Other than poor utility service, 9 percent and 5 percent of the movers identified safety and violence 
respectively as their major reasons of residential mobility. Only 2 percent of the respondents moved from 
their earlier residences for the welfare of the children.  
 
Factors Related To Groupings 
 
Religion based groups and the district of origin of the slum dwellers are considered under the factors 
related to groupings affecting residential mobility. Muslims and Hindus are the main religious community 
living together in the slums. Only one percent of the respondents reported that they shifted their 
residences due to religious clash among the neighbors. Bangladesh is characterized by regional imbalance 
and skewed urbanization pattern which lead to migration of the unskilled people in the sums of primate 
city, Dhaka. However, in the slums people tend to group together who originate from the same district. 
These groups are sometimes involved in serious conflicts which influence the weaker people to move 
from the slums. About 8 percent of the movers reported that they shifted from the previous slums due to 
the conflict arose from the district groups.  

 

4.3 Nature of Residential Mobility of Slum Dwellers 
 
The nature of residential mobility, whether imposing positive or negative impacts on the slum dwellers is 
investigated and presented in this section. The common factors as identified in the earlier parts are 
examined in detail to evaluate the impacts of residential mobility.  
 
Change in Job and family income of the Movers 
 
In the analysis, the options worse job and jobless are considered as negative residential mobility and the 
option, getting better job is considered as a positive impact; while “unchanged” in job does not show the 
positivity or negativity of the nature of residential mobility. According to the survey data, change in job of 
movers that is 36 percent of mobility is negative in nature and 26 percent is positive in nature. The 
increased family income of the households due to residential shift is considered as positive mobility 
impact while the decreased mobility as the impact of negative mobility. The survey findings revealed that 
among the 203 movers; 30 percent, 35 percent and 35 percent of the respondents’ family income 
respectively increased, decreased and remained unchanged.  
 
Change in the Availability of Utility Services and Home Ownership Status 
 
For investigating the nature of the residential mobility, the increase in availability of utility services due to 
shift in residence is considered as positive mobility while the decrease in availability of utility services is 
considered as negative mobility. No change in the availability of utility services defines none type of the 

341



Satu, S. A., Juthi, R. A. A.; Sadeque, C. M. Z.  An investigation of the nature of residential 
mobility in the informal settlements: The case of 
slums of Dhaka, Bangladesh  

 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

above. The utility services of 33 percent of the movers are increased when they changed their residence 
which shows positive impact. Only 6 percent of the respondents’ utility services decreased after changing 
the residence showing the negative impacts. The utility service of 61 percent of the movers remained 
unchanged. The mobility in which the movers became home owner from renter is considered as positive 
mobility impact while the mobility in which the movers became renter from owner is considered as 
negative impact. The survey data revealed that the status of the home ownership of 54 percent of the 
movers remained unchanged. Only 9 percent of the movers became home owner from renter showing 
positive impact and 37 percent of the movers became renter from home owner showing negative impact 
of residential mobility.  
 
Change in Safety of the Movers’ Family Members and Change in Social Clash 
 
When the safety is increased as the decision of residential mobility, it is considered as the positive impact 
while the decreased safety is considered as negative impact. According to the survey findings, 26 percent 
of the respondents reported that the safety of their family members increased showing positive impact 
due to residential mobility while 21 percent of the respondents reported negatively. The safety of 53 
percent of the respondents remained same as before. In case of change in social clash, according to the 
survey data, 36 percent of the respondents reported that the social clash is increased showing negativity 
while 26 percent respondents reported decreased social clashes after their shift of the residences 
showing positivity.  
 
4.4 Comparison among the Variables of Nature of Residential Mobility 
 
Among the six variables for assessing the nature and impact of residential mobility on slum dwellers only 
two presents positive impacts while the other four variables presents negative impacts. Figure 1 presents 
that the change in the utility services and the change in the safety feelings of the family members are the 
two variables which showed positive impact. The change in job, change in family income, change in home 
ownership status and change in social clashes are the four variables which reported more negative 
impacts than positive ones. Therefore, the survey findings revealed that due to the residential mobility of 
slum dwellers the average family income and home ownership status lowered, social clashes increased 
and the number of people with inferior or without job increased.  
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Figure 1: Nature of Residential Mobility of Slum Dwellers 
Source: Authors, 2017 
 

5. Concluding remarks 
 
The poor and unskilled workers move their residences one slum to another in search of livelihood, as the 
unemployment rate for those unskilled people is high. Due to the costly city life and high rent, the 
unskilled migrant poor people tend to form groups and live in slums with inadequate facilities. The study 
reveals that most of the slum dwellers have to move for slum eviction and this type of mobility influences 
the homeownership status and convert the slum dwellers from owners to renters. This also poses 
negative impact on the socio-economic aspects of the dwellers. Therefore the decision makers should 
consider about the rehabilitation of slum dwellers before any slum eviction takes place. Since 
unavailability of the utility facilities is another major reason of residential mobility, it should be of utmost 
importance to provide the basic utility facilities to the slums at minimum cost. The government should 
work hand in hand with the non-government organizations (NGO) in this regard. The NGOs should also 
take initiatives for the provision of income generating activities and poverty alleviation programs to the 
poor and unskilled slum dwellers. This vulnerable section of the society should be allocated interest free 
loans for self-employment. Formal and informal education programs and vocational trainings targeting 
the children as well as the adult illiterate people should be arranged for person enrichment. The 
government should take effective initiatives so that the negative impacts of residential mobility are 
reduced.  
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Abstract 

Chemnitz is a city located in the State of Saxony, a former Eastern Germany (GDR) 

industrial hotspot. The city has witnessed a fascinating history of industrial 

revolution and technological innovation throughout its past, having been 

considered the German Manchester back in the 19th and early 20th century. The 

second world war bombings destroyed 80% of its architectural and cultural 

heritage, and forced a massive emigration in the mid 1940s. During the GDR, 

Chemnitz was renamed “Karl Marx City” as a homage to its working class 

population, soon after the German reunification in 1991, the original name was 

restored. Chemnitz is today a city of contrasts. Despite being a hub for innovation 

and technology, its society is divided. Groups of right wing extremists have been 

misusing circumstantial situations to polarize and feed controversy. In 2020 

Chemnitz was successful in their application for European Capital of Culture in 2025. 

This competition had been identified by the city council and numerous civil 

organizations as an opportunity to recognize an own identity, promote pride about 

the shared heritage, but also to motivate the “silent middle” of the society to 

participate in reshaping the city physically and emotionally, and of being stronger 

than extremist minorities. This case study will describe the process and visions of 

Chemnitz from the planning perspective, and will try to translate this vision into 

potential revitalization opportunities for Chemnitz, which may be backed by the 

upcoming investments in projects, events and collaborations during the 

preparations and in the aftermath of 2025.  

 

Keywords 

culture for development, revitalisation, inclusive planning  

1. Chemnitz, the Manchester of Saxony 

1.1. Introduction 

After (East) Berlin, Leipzig and Dresden, Chemnitz is the fourth largest city in the area of the 

former GDR. It belongs today to the Central German Metropolitan Region.  

The city is surrounded by the Central Saxon Hill Country to the north and by the Ore 

Mountains to the South, in the Basin that separates Germany and Czech Republic. 
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1.2. History of Chemnitz until WWII 

Regarding its earliest history, the name Chemnitz is mentioned for the first time as the site 

of a Benedictine monastery in 1143, around which a settlement grew. The first significant 

period of Chemnitz probably is the early 19th Century, when the city became an industrial 

centre and was regarded to as the Saxonian Manchester. In 1913, it had more than 320 000 

inhabitants, and despite the population loss during World War I, it reached its all-time peak 

in 1930 with 360 250 inhabitants. As an industrial centre, Chemnitz developed an important 

logistics infrastructure with exports from the textile and automobile manufacture. The 

technological innovation in manufacturing was remarkable. It would also host an important 

development of the political forces behind its working class population and the socialist 

movement. The world economic crisis of 1929 halted that growth. Also the neighbour cities 

Leipzig and Dresden would never again be as populated as they were in that period.  

Chemnitz was heavily attacked by Allied bombers between February and March 1945. The 

main targets were an oil refinery and factories which produced military equipment. As a 

result, 41 percent of the city area was destroyed.  

1.3. Post War and GDR period 

After the war, a long period of reconstruction started, which actually never finished until the 

reunification of Germany. Many manufacturers abandoned the city, among them the car 

factory Auto Union, which was refunded in Bavaria as Audi. 

The reconstruction of the city was conceptualized by a new pattern of streets, which 

neglected the historic layout of the city centre and was mainly dedicated to provide housing 

as a priority over the preservation of the historical substance. Chemnitz was to be 

redeveloped along the urban conceptions of a socialist city. This would mean that large 

apartment pre-fab blocks would be built in the areas surrounding the city centre and historic 

structures neglected, eventually becoming derelict. As a homage to the working class and 

the reconstruction work, in 1953 Chemnitz was renamed into Karl Marx Stadt by the 

communist assembly, with no previous public consultation. 

1.4. German Reunification 

The reunification of the divided Germany in October 1990 brought prospects of “blooming 

landscapes”, as former chancellor Kohl once promised. Before the official reunification day, 

Karl Marx Stadt was renamed into Chemnitz following a referendum. The city would become 

the only one in Germany to be re-planned after 1990. The revitalization of the city centre 

was inspired by the urban layout before World War II and would implement a densification 

using vacant land. A mix of retail, gastronomy, business, residential and green and amenity 

space was proposed as the result of an international request for design ideas, in which world 

renowned architects such as Hans Kollhof, Helmut Jahn and Christoph Ingenhoven 

participated (Dankwart, 2009).  

The revitalization of the city however would also foresee the demolition of historical 

buildings around the city centre, including industrial heritage, with the aim to increase the 

quality of the surroundings of flat blocks of the socialist era (Müller, 2006). This process 

motivated a movement of activism among the population. As a result of these initiatives, a 

consortium of private investors took over the ownership of historical and derelict buildings, 

some of which have been conserved or modernized. An outstanding example is the central 
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district Brühl, which originated in the Gründerzeit period of the second half of the 19th 

century. The conception includes besides residential use a mix of functions, such as retail, 

manufacturing, services, gastronomy and health care. The remains of a former textile factory 

are being converted into the central library of Chemnitz University of Technology (Fig. 1).  

 

Fig. 1 concept Brühl Boulevard by AS&P 

Architects  

[1] new buildings to fill gaps [2] new built or 

retrofitting [3] adaptation of former textile 

factory into university library (not by AS&P 

architects) 

Image source: https://chemnitz-

bruehl.de/news/planungsstudie-bruehl-

boulevard (visited 1 Oct 2021) 

Also the cultural offer in Chemnitz benefited from generous public investment. Many 

theatres, museums, the opera, and art galleries were recovered. They represent today the 

outstanding creative spirit of the city and its population, and also display history and cultural 

roots. One of the most significant landmarks among the recent city achievements is the 

nomination as European Culture Capital for the year 2025, which Chemnitz will share with 

Nova Gorica/ Gorizia (Slovenia) (Wlazel 2020). 

This paper will describe the current socioeconomic challenges of Chemnitz, continue with 

the rationale (and research questions), methodology, analysis of results and preliminary 

conclusions. 

2. Challenges of Chemnitz today 

Chemnitz suffered most of the challenges that largest cities of the former GDR dealt with 

after reunification and the consequent structural changes. After the fall of the Berlin wall, 

the traditional markets in Eastern Europe fell apart and the classic manufacturing production 

of Chemnitz was largely affected. 

2.1. Structural Changes 

Migration to the west federal states and a low rate of births have shrunk the size of the city 

significantly and inverted its demographic pyramid. Today Chemnitz is the region with the 

oldest population by average (52) in the whole of Europe, according to the European 

Statistics Office Eurostat (Eurostat 2021).  

The federal government launched in the early years after reunification initiatives to attract 

investment to the area, including infrastructure development, subsidies, tax benefits, etc. 

Private home builders were offered attractive conditions for building family housing in the 

outskirts of the city.  

2.2. Current Social Issues 

Chemnitz, like in most large cities in the former GDR states facing structural changes, has a 

high percentage of unemployment (about 10%), but also a high percentage of 
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underemployment (16%) (Statistic Federal Agency for Employment, Data for 2020). The 

average unemployment rate in Germany end of 2020 was 6%. 

Unemployment and lack of perspectives for the young population have also resulted in the 

formation of radical groups in Chemnitz and surrounding cities. Particularly neo-Nazi and 

hooligan organisations are active in Chemnitz. Some of them have been formed in the city, 

not necessarily by locals, but by extremists from other federal states in Germany looking for 

fertile soil in which they can propagate their ideology. 

Protests of September 2018  

A symptomatic event that displays this phenomenon occurred in August 2018. Late in the 

evening that day, a street fight resulted in the death of a German Cuban citizen and two 

adults being injured. Shortly after, police arrested two males in connection with the tragic 

event, both of them were foreign asylum seekers. Only hours later Chemnitz witnessed 

massive protests against foreginers, demanding to stop “foreign crime” and “stabbing 

migrants”. Mobs against foreign looking pedestrians were reported, a Jewish café in the 

central district was attacked. A parallel countermovement promoted by activists, 

entrepreneurs, scientists and local citizens launched the campaign “we are more”, which 

underlined the motto “Chemnitz is neither grey nor racist”. A successful action against 

racism and violence took place few days later, which gathered regional artists and musicians 

who celebrated an open air concert that attracted some 65 thousand people.  

Political parties and citizen organisations with radical right wing predilection used the event 

to propagate racist ideology. Simultaneously, several members of the local government, law 

enforcement and even the president of the federal constitutional watchdog understated the 

significance of the racial motivated protests. Eventually, the chain of events disclosed several 

disturbing truths. Far right organisations exist in the whole country and are very well 

articulated, the political power has not been able to invest on improving the social, civil, 

political and ethic infrastructure against this development but have rather undermined their 

damaging potential, and the national and international damage they cause to the region’s 

reputation is immense.  

Corona Pandemic 

According to the chamber of commerce IHK in Chemnitz, during the corona pandemic the 

perceived economic indicators fell down to 78 points (from 112 in January 2020) in mid 2020 

in the IHKs business climate index. Especially the branches in hotel and tourism, gastronomy 

and manufacturing were affected. Employers complained about the mandatory preventive 

measures, which forced them to send their staff home if they weren’t able to allocate their 

children in daycare facilities, either because these were closed or because of lacking 

capacities.  

Given the social parameters and the fragile economy in Chemnitz and Saxony, it is not 

astounding that among its population the emotional frustration for the mandatory 

restrictions and the social and financial costs during the pandemic since 2020 have 

influenced their mood and tendency against civil obedience, and provide fertile soil for 

radicalism. The data of the Robert Koch Institute, which is the main advisor body about 

health to the federal government, shows that the infection rates in Saxony and the 

348



Schuett, Rolf; Fan, Li Chemnitz: Culture for Revitalization 

 

 

57
th

 ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

neighbour state Thuringia have been on the rise dramatically in the first weeks of fall 2021. 

Also the number of Covid hospitalizations is around double as high as the national median. 

And there is an obvious connection with the low rate of fully vaccinated citizens (61%). 

Conspiracy theories, scepticism about vaccines and about the pandemic being in fact a 

natural phenomenon, show how difficult it has been for authorities to implement preventive 

measures and control. Also not surprising, the far right party AfD (Alternative for Germany) 

had their highest vote outcome in Thuringia and Saxony, where one of four voters chose 

them in the last general elections of September 2021. 

3. Rationale: Culture and ICTs for Revitalization 

This study explores the impact of culture development as a driver for revitalization and 

identity building in Chemnitz. This potential has been recognized on the level of United 

Nations. The UN 2030 Agenda for Sustainable Development includes the aspect of culture in 

several SDGs (Sustainable Development Goals). Most of these imply the fostering or 

development of cultural assets, but only SDG 11.4 mentions culture explicitly. Nevertheless, 

the SDGs require a ‘cultural localization’ for implementation, i.e. adaptation to the local level 

and specific cultural backgrounds (Yildrim et al. 2019). Thus, cultural knowledge is necessary 

to drive sustainable development, especially regarding the human scale of sustainability 

within the SDGs implementation. 

Culture is also a factor for resilience. The Rio Conference on Sustainable Development 

highlights the importance of cultural diversity as part of the integrated approach for 

sustainable development (§41) (UN GA 2011). The UN GA Resolution for the MDGs 

(“Keeping the Promise: United to Achieve the Millennium Development Goals”) concludes 

also in its resolution with strong statements about the “importance of culture for 

development” (§16), the need to foster the “value and diversity of (…) distinctive identities, 

cultures and social organization” (§55), the importance of the cultural dimension for 

development (§66), and about taking into account “local circumstances, ethics, and cultural 

values” when communicating respectfully with local communities (UN GA 2010).  

During the 2019 International Conference on Climate Change Impacts on Cultural Heritage, 

UN SG Antonio Guterres reminded the capability of culture as a driver for resilience and 

adaptation to climate change, due to “environmental friendly building techniques” and 

traditional knowledge about local “environment, weather, atmosphere and biodiversity”.  

There are also six international cultural conventions signed by UNESCO and their member 

states, in which all of them commit to the protection of culture. The world heritage 

convention is also part of the SDG (goal 11.4) and culture was included in other goals, such 

as SDG 4 (inclusive and equitable quality education), SDG 8 (sustained, inclusive and 

sustainable economic growth), SDG 12 (sustainable consumption and sustainable patterns of 

production, and SDG 16 (peaceful and inclusive societies). 

Use of Information and Communication Technologies and Digital Data for Culture 

Development 

Former UNESCO secretary general Irina Bukova referred to culture as “the right software 

needed for the hardware” (i.e. urban infrastructure and services, mobility and supplies) in 
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order to achieve sustainability, but it takes a strategic interaction in alliances between public 

agencies, society and the private sector to implement that.  

Digital technologies have been becoming more easily available in the last decades, together 

with relevant software and hardware. Also data is today readily available. This combination 

enables experts to use digital tools to turn data into useful information, but also to enable 

citizens to participate in the process, discuss, share, get informed and have a say using 

options for reviews and critical evaluation. The first condition is that public offices offer the 

appropriate platforms.  

Wherever relevant data is available, it is possible to collect, filter and convert it to actual 

information and to generate indicators. These indicators will support the process of 

discussion, decision-making and implementation of measures. They can eventually be used 

to make comparisons and qualify the achieved changes.  

Also in the municipal strategy for the implementation of the 2025 European Culture Capital 

year, Chemnitz incorporates digital platforms as a strong component. The purpose is to 

enable an easy interaction with visitors on the site or interested parties world-wide, and also 

as a lesson learnt during the pandemic, of the need to provide an independent environment. 

3.1. Research Questions 

Why is the analysis of the above mentioned aspects important for us planners?  

Which role can play culture development in the process of improving the general urban 

conditions in Chemnitz for society and future generations?  

How can the event Chemnitz European Cultural Capital in 2025 contribute to a positive 

development? 

The analysis of the spatial conditions presented in this paper will try to address these issues 

and contribute to find answers and provide some considerations and recommendations. 

4. Methodology 

To try to answer the research questions, the authors undertake a three steps approach: (1) A 

background review, (2) an assessment of spatial data using a digital model (multi criteria 

evaluation MCE) and (3) identifying four thematic areas that can be targeted with concrete 

measures, and which address the goals featured by Chemnitz municipality in the process for 

the 2025 events.  

The general background review of the current economic, social and cultural needs of 

Chemnitz is based on the considerations for the international bid of Chemnitz as European 

Cultural Capital 2025. This proposal, summarized in a “Bid Book” is considered by the 

authors of this paper as a relevant reflection of Chemnitz visions for sustainably improving 

its urban quality, aiming at the implementation of strategic measures in the area of culture, 

dialogue and social cohesion.  

The authors use data collected from relevant datasets provided by the “Open Data Portal” 

by the municipal office of Chemnitz. This portal provides freely available digital data and 
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tabular information connected to geo-referenced components that can be represented on 

an actual map on a GIS environment. The datasets are provided, organized in categories, 

from which the relevant ones can be selected, combined or filtered to meet the objectives of 

the study. 

4.1. Background review 

Chemnitz has been described above in general terms. In connection with the design of a 

strategy and work plan towards the implementation of the 2025 European Capital of Culture 

event, Chemnitz has identified four main objectives and also four areas of implementation. 

The first objective is described as “Making detached place creative”. It implies that all sites in 

Chemnitz where activities are organized are to be reconnected through creative work. The 

second objective “Uncover the creative maker in society” is related to discovering and 

supporting creative actors in society. The third objective “Build critical creative maker 

communities” is related to fostering mass collaboration. The fourth objective “Foster a trans-

local European maker identity” implies the need to contribute to find and understand a local 

identity (Chemnitz Bid Book 2020). 

The four areas of implementation are also related to these objectives. They are defined as 

“Eastern State of Mind”, “Generous Neighbours”, “It’s Moving” and “Makers”. Among these 

four areas are distributed 54 actual projects, events or activities, which will be celebrated 

until the end of 2025.  

An overall motivation, in which basically the whole structure is inspired, is the strengthening 

of the European principles of democracy, peaceful coexistence and freedom. In this sense, 

Chemnitz is also hoping for an active participation of the “silent middle”, which means the 

population from the middle class, whose contribution is vital for solving the social challenges 

that Chemnitz faces nowadays. 

4.2. Multi Criteria Evaluation MCE  

After collecting secondary data during the above described background review and analysing 

the metadata on diverse other factors that play a role, a linear calculation approach is 

applied to identify the conditions in the above mentioned four thematic areas and geo 

reference them in an intuitive map. 

The approach consists basically in dividing the study area (covering the municipal 

boundaries) into equal cells (1 Ha each), and applying the calculation cell by cell through a 

GIS operation. 

The analysis approach is basically a method called multiple criteria evaluation (MCE), and in 

this case specifically it is a weighted/ linear combination. However, the approach here is not 

a traditional MCE but an adaptation. 

The process is customized to include weighting factors, grading borders and it delivers a 

more intuitive quality assessment of conditions in the raster of cells, which uses colour 

ranges for better representation.  

This raster is a comprehensive way to represent for example locations and areas that best 

suit to desired interventions. It could also allow to allocate a most suitable implementation 

of functions and to minimize development constraints. 
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In total 36 different datasets are selected from the municipal database and migrated into the 

model in the GIS environment. Among others, they include data related to social services, 

such as children day-care facilities, facilities for youth activities; or data related to education 

such as primary and secondary schools and safe walking routes for children; sport 

infrastructure; areas with established building regulations; areas affected by flooding in the 

past; and also relevant data of the existing zoning plan that covers almost the entire city. 

Also data on soil and built property value is included, which provides a hint on which areas 

are considered less attractive for investment today, and which ones may suffer gentrification 

effects in the future. Other data includes the location of listed buildings and sites considered 

as unsafe spots for traffic and pedestrians. 

4.3. Thematic Areas (Targets) 

The background analysis and the considerations of the “Bid Book” are used to identify four 

thematic areas that the MCE model helps to spatially visualize. These thematic areas are: 

(a) How are the conditions for inclusive planning in the existing built environment (Fig. 2)  

(b) Where have families best conditions for living within the municipal boundaries (Fig. 3) 

(c) Which areas represent the identity of Chemnitz (Fig. 4) 

(d) Where does Chemnitz provide conditions for amenity use (physical and emotional 

balance) (Fig. 5) 

As described before, the study area, divided in equally large cells, is analysed cell by cell 

using a mathematical formula that sums up the value of each cell in relationship to its spatial 

location in each of the 36 considered aspects (datasets). This operation is undertaken 

independently for each one of the thematic areas. The cells with the best conditions receive 

a higher value (a result of the sum). 

For an easier interpretation, as a last step before spatial representation, ranges of cell 

results between 0 and 100 (a percentage of the highest measured value) is translated into a 

range of colours in four different tones, one for each different thematic area. The range goes 

in five degrees of natural brakes, which is a standard cartographic classification method that 

uses the Jenks natural breaks optimization as statistical formula, which is also a common 

method to colour thematic maps (Jenks 1967).  

5. Analysis of Results 

The results of the MCE operation are quite similar for each of the four thematic areas at first 

sight (figures 2-5). But when analysed carefully, they reveal slight differences.  

The authors selected four neighbourhoods in Chemnitz which can be considered either 

underdeveloped or socially troubled. These neighbourhoods are Sonnenberg (east of the 

central district), Zentrum (central district), Schloßchemnitz (just north of Zentrum) and 

Markersdorf (South). It is difficult to obtain data to objectively define which neighbourhoods 

are best situated in their socio economy. However, few years ago a member of the city 

parliament, Stadträtin Christin Furtenbacher, revealed that the above mentioned four 

neighbourhoods are the ones where the percentage of the population that depends on 

social subsidies to cover their living costs is the highest. In Sonnenberg more than one of 

four families receives unemployment subsidies. The neighbourhood Kassberg, which is 
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closest to the central district, is in fifth position in this ranking, even though it is considered 

of higher attractivity for real estate investment (Schilling, 2018). Among all of the five above 

mentioned neighbourhoods, Zentrum has the highest overall ground value, but is second 

highest in subsidies distribution per capita. A micro scale MCE was developed for this area, 

and it clearly displays hot spots for revitalization, but also the comparatively less auspicious 

spots, which need careful attention.  

A matrix (table 1) was fed with representative values for the five above mentioned 

neighbourhoods, including values for all four thematic areas plus an average of all five 

thematic areas. The results are interesting, because in all neighbourhoods the values are at 

least average, but not too low. Only the conditions for inclusive planning for Sonnenberg, 

Schlosschemnitz and Markersdorf show low values. The conditions for families are relatively 

high in Sonnenberg, Zentrum and Kassberg. 

Fig. 2 MCE model results: Conditions for 

development inclusive planning in Chemnitz 

Fig. 3 MCE model results: Conditions for families in 

Chemnitz 
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Fig. 4 MCE model results: Conditions for identity 

representation  in the public space in Chemnitz 

Fig. 5 MCE model results: Conditions for 

development of relax and amenity space in Chemnitz  

Fig. 6 MCE model results: Sum of values in Chemnitz 

(combined qualities) 

Fig. 7 MCE model results: Micro scale representation 

for the socially troubled neighbourhoods Zentrum, 

Sonnenberg and Schlosschemnitz  

Table 1 Matrix with representative values (extract, abnormal numbers are highlighted) 

    Given conditions for (%) 

Neighbourhood approx. Size (Ha) Inclusivity Family Identity Amenity Average 

Sonnenberg 660 48 61 59 56 56 

Zentrum 890 55 65 59 57 59 

Schlosschemnitz 950 48 58 54 52 53 

Markersdorf 670 41 56 49 55 50 

Kassberg 570 53 66 63 59 60 

6. Conclusions 

The values about the calculated conditions (for inclusiveness, identity, relax/ amenity or for 

families) are better than the perceived care Chemnitzers express for their city (see Bid Book 

Chemnitz 2020). This may indicate that measures are necessary to improve the ideal 

attachment of locals to the City, and that the structural framework developed so far is at 

least sufficient, and probably better than that. Initiatives at human scale, like Placemaking, 

community engagement and improvement of the aesthetic appearance of underdeveloped 

sites may be an option to increase the attractiveness of the city for locals.  

The aesthetic value of Chemnitz or its public space is not a parameter that this assessment 

considers in the MCE assessment. The aesthetic value is a subjective perception that needs a 

different type of qualification exercise. It could complement this assessment but it needs a 

comprehensive work on site.  
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The authors therefore are convinced that the city is well predisposed to incorporate 

comprehensive micro scale measures that take advantage of the given conditions in these 

thematic areas and that these will have a perceivable impact. 

Culture was successfully used to unite neighbours against racism in the “#WirSindMehr” (We 

are more) concert in September 2018, this is perhaps a 1 on 1 statement and proof that 

culture is an effective tool to beat racism and human intolerance.  
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Abstract

As cities in developing countries across the globe grapple with challenges of extreme
densification, satellite towns have sprouted in response as urban offshoots on greenfield sites.
These towns excel at providing housing and infrastructure for the affluent, but the livability
quotient for other socio-economic groups is questionable. India, home to several such cities, has
witnessed meteoric growth and is expected to house the largest urban population in the world by
2050. Gurugram, one of New Delhi’s satellite cities, exhibits a dichotomy. It is a seemingly elite
urban island for the wealthy, but is sparingly developed in haphazard pockets. It has witnessed
private development without the required civic infrastructure, resulting in a city lacking
egalitarian urbanscapes. This paper seeks to explore these challenges in collaboration with Better
Habitat Foundation, a non-profit that seeks to ameliorate the socio-cultural environment in urban
India. Exploring the urban development and regeneration of urban voids, a 50-acre defunct site
with four independent markets was selected as the pilot project in Gurugram. Though earmarked
for green development, the site lays completely barren, and the condition of the markets is not
optimal. The shortcomings presented on site become opportunities to guide the design that would
result in the formation of an urban catalyst. This initiative seeks to become a precedent, paving
the way for such developments in satellite cities across the globe.

Keywords

Urban Design, Public Spaces, Satellite City, Inclusive Planning, Urban Voids, Urbanization

1. Introduction
The proliferation of cities as living entities is resulting in unsustainable urban growth patterns across the
globe (World Bank, 2019). While megacities start showing signs of age and decay over time, newer
offshoots in the form of satellite cities exhibit heterogeneity in development patterns. Every city houses
pockets of underdeveloped urban environments that may be detrimental for the city in the long run
(Amirtahmasebi et al., 2016). Such environs reinforce the segregation of income classes through the
difference in availability of infrastructure to disparate user groups. Geographical and social segregation of
communities in this manner may become a global predicament and a catalyst towards social discontent
(Ward, 2018).

Urban renewal, redevelopment and revitalization projects thus become crucial to the success of cities, old
and new. They exhibit merit in the form of restoring economic viability while bridging the gap amongst
economic classes and instilling a sense of civic ownership and pride (UN Sustainable Development
Solutions Network, 2013).
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This paper is an exploration towards the revitalization and transformation of a desolate urban void in
Gurugram, India, to ameliorate the urban landscape and subsequently uncover the untapped potential it
entails towards the creation of an equitable city. The research presents an overview on the current
situation of urbanization in India, the formation of satellite cities with a focus on Gurugram, and the
pertinence of public spaces on communities. Case studies exploring similar themes have been analyzed to
help guide, direct and propose measures, guidelines and reforms for the activation of defunct
urbanscapes.

1.1. Urbanization in the Indian Context

The unprecedented and often chaotic urban development witnessed by developing countries presents
opportunities for growth and challenges alike. With a high concentration of people and increase in
proximity with positive and negative externalities, economic opportunities for the poor swell, but
ubiquitous challenges, such as strained resources, limited infrastructure and vulnerability of the
population to disasters are also enhanced (Gharad, Glaeser and Tsivanidis, 2019). The UN projects that
more than half of the planet’s population already lives in urban areas, and this number is projected to
exceed two-third by 2050 (UNDESA | United Nations Department of Economic and Social Affairs, 2018).
This growth is expected to be highly concentrated in India, China and Nigeria, which will together account
for 35% of the increase in urban population between 2018 and 2050.

India’s capital city chronicles and delineates the extremes observed in a majority of developing
countries—rural inhabitants flocking to major cities in hopes of better livelihoods (Ward, 2018). The
Indian economy is fast accelerating. One of the key drivers of this upward trend is the rapid urbanization
the country has witnessed in the past few decades (The World Bank, 2011). The census data over the last
three periods (1991, 2001 and 2011) reveals an increase in urban population by over 30%, with a higher
projected rate of growth for the next few decades (Ministry of Housing and Urban Affairs, Government of
India, 2016). UNDESA (2018) also projects an increase of 416 million in urban population by 2050 in India.
While this unabated growth presents a propitious opportunity for the economy, it is imperative to tread
carefully. The measure of this situation turning into an opportune one hinges on whether the country is
able to provide the required infrastructure and services necessary to match this burgeoning growth
(Ward, 2018). Ward (2018) also states that while many urban inhabitants are above the official poverty
line in India, non-monetary measures such as access to healthcare and education might actually be better
for their rural counterparts. Thus, developing countries house cities as complex urban centers that have
the latent potential to provide prosperity for billions.

1.2. Satellite Cities: A Case of Proliferating Urban Offshoots

As existing urban centers and megapolises expand with new investments and creation of job
opportunities, cities across the globe combat the challenges of urbanization and extreme densification
(Valsan, n.d.). The 101st Inter-Parliamentary Conference Resolution (1999) outlines challenges that hinder
the growth of metropolitan cities. A few of these include the inadequacy of housing and infrastructure,
insufficiency of social services, deteriorating quality of life, traffic congestion and environmental pollution,
coupled with burgeoning real estate costs. The implication of this mushrooming population and
incommensurate development of infrastructure that leads to socio-economic disparity stresses the need
for sustainable city planning measures that pave the way for efficient running of cities (Chrysoulakis,
Castro and Moors, 2014).
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Satellite cities were introduced in the 20th century to tackle these challenges and reduce congestion
through relocation of people and job opportunities to new developments (Phillips and Yeh, 1987).
Introduced by Graham Romeyn, these cities were derived from the idea of Garden Cities, as devised by
the planner Ebenezer Howard. Initially conceptualized as dependent cities, they lay close to the parent
city but were later decentralized in their design as initiated by the Finnish architect Eliel Saarinen
(Deepthi, Shanthipriya and Radhakrishnan, 2020).

Figure 1. Two Models of Urban Field Growth. Source: Champion, 2001

Urban centers and megacities thus witnessed centrifugal growth along the peripheries, leading to the
creation of these cities across the globe in the last few decades (Figure 1.A)(Champion, 2001). Satellite
cities thus sprouted as urban offshoots on greenfield sites as a response to unchecked urbanization,
providing relief to major cities (Forsyth, 2016). If planned effectively, these cities can help transform the
lives of its residents while contributing to the economic growth of a country.

The self-containment of such cities has been a key objective, as noted by Phillips and Yeh (1987), but it
has been hard to achieve due to a multitude of reasons, including striking a balance between housing and
employment, provision of social services and adequate infrastructure. Otherwise, it would be imperative
to provide adequate transportation links between the central and the subsidiary towns; its implications
being that the residents of satellite towns commute to the central city for employment opportunities and
social activities. This, however, is not a prerequisite to ensure the sustainability of the city as posited by
Robert Cervero (1995).

1.3. Gurugram: Delhi’s Pseudo-elite Satellite City

The effects of unbridled expansion in India’s capital city are inevitable—with a swelling population and
incessant influx of migrants, New Delhi could become the world’s most populated city by 2028 (UN DESA
| United Nations Department of Economic and Social Affairs, 2018). As a consequence of the strains of
unchecked urbanisation, the city gave rise to four satellite cities along its peripheral boundary, namely,
Gurugram, Faridabad, Noida and Ghaziabad in the form of the National Capital Region (NCR) of Delhi
(World Energy Council: Indian Member Committee, 2010)(Figure 2).
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Figure 2. Gurugram: One of Delhi’s four satellite cities. Source: Goel and Tiwari (2016)

Gurugram, once a small-scale agriculture-based settlement, is now a city of polarities. Located roughly 30
km from the center of Delhi, the city is synonymous with the typical idea of urban India, with sprawling
skyscrapers, malls, headquarters of MNCs and businesses, and affluent housing complexes. But while the
slick urbanization of the city has successfully transformed its image into that of the Millenium City of
India, as one scratches the surface, it is anything but. Existing as a city of incongruity, disparity and
extremes, Gurugram houses a glaring income disparity, pockets of development and private townships
equipped with world-class infrastructure that exist starkly beside temporary shelters built by inhabitants
and underdeveloped areas marked by squalor (Majumdar, 2018). The city represents a complexity that
may be rampant in satellite cities in developing countries across the globe.

Figure 3. Gurugram’s Privatized Urbanscapes (left) and Undeveloped Civic Infrastructure (right). Source: Black
& White Engineering (left); Author (right).

A number of factors have contributed to the current state of the city. Witnessing a prodigious increase in
population over the last few decades, the city’s population grew from a mere thousand to more than 1.5
million in 2011 (Government of Haryana, 2011). This unprecedented growth strained the already deficit
infrastructure. Further, the development of the required infrastructure failed to precede the private
development that soon followed to cater to the burgeoning population. Another vital reason behind the
city’s challenges lies with the Public-Private Partnership (PPP) model that failed to be implemented
successfully (Times of India, 2013). The government took a backseat in the development of the city as the
country’s first megaproject. Private developers and government agencies developing the city’s civic
infrastructure were not in tandem, leading to a lack of urban development and planning failures.
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The city is hostile in its design (or lack thereof). Without a master plan, there was no demarcation of
zones for residential, commercial and civic infrastructure, leading to the inequitable and arbitrary
sprouting of private development in the city (Narayan, 2015). Gurugram is also notorious for the bad
press it elicits—a media favourite with headlines such as “Gurgaon: A Cesspool of Crime” (Sharma, 2019)
or “Gurgaon: How not to Build a City” (Kumar and Misra, 2012), but not without reason. An acute lack of
footpaths, sidewalks and pedestrian crossings have elicited a car-dominated city, which discourages
pedestrian movement and increases traffic load. A public transportation system does not exist beyond the
privatised Rapid Metro with limited connectivity. Additionally, the city is frequented by drainage and
sewage issues and erratic power supply, and its pollution rivals Delhi’s even though Gurugram’s
population is a fraction of that of the capital city (The Guardian, 2012). The city starkly lacks parks, open
spaces and community hubs. With privatized development, the existing public spaces only serve a select
socio-economic stratum, lacking all-inclusive spaces for communities (Figure 3). Adding to the woes of the
citizens, the dimly lit streets, and desolate stretches of roads without CCTV surveillance and police
personnel have also deemed it to become NCR’s crime and rape capital (Sharma, 2019). The result is a city
safe within gated communities, where the elite manage to pay their way out of these shortcomings but
the vulnerable bear the brunt that accompanies this shambolic development.

Gurugram is far from being the ideal equitable and egalitarian city. However, despite the shortcomings,
the exponential growth and copious amounts of private development illustrated by the city only proves its
desirability.

1.4. The Public Sphere and Communities

State of Working India 2021 - One year of COVID-19 (Azim Premji University, 2021) outlines the impact of
COVID-19 in India. With increased informality, a severe decline in earnings and increase in penury, an
additional 230 million fell below the poverty line. Amongst these, women were the most
disproportionately affected—losing employment more than their male counterparts; nearly half of
salaried workers experienced a shift to the informal sector, and the poorest households experienced the
highest losses accompanied with a detrimental shift in congested living conditions. The pandemic
invariably transformed how citizens live, work and play, and their relationship with the urban
environment. Public spaces earlier deemed ‘leisurely’ became a prerequisite for cities, particularly for the
underprivileged that have even more limited options, post the pandemic. (Nagarika Research, 2021).
Public spaces thus are an essential tool in the response to the virus to either limit the spread, or to
provide people the necessary space to carry out their livelihood and relax, while ensuring adequate space
for physical distancing (UN-Habitat, 2020).

As vehicular traffic on the roads decreased, countries across the globe readily adapted to
pedestrian-friendly cities, temporarily or permanently re-allocating road space to bicycles, and expanding
pavements to facilitate safe and easy pedestrian movement. However, in developing countries, the
pandemic highlighted the systematic failures in planning of urban spaces. For example , Delhi’s urban
spaces such as Sunder Nursery (a 16th century heritage park) fostered a sense of community resilience,
while the residents of Gurugram were faced with the egregious reality of a city ill-equipped with civic and
social infrastructure. The polarity of uneven distribution of public spaces for people across the
socio-economic spectrum was highlighted at this time more than ever. Going forward, it thus becomes
essential to build cities resilient in their planning, which would lead to the formation of inclusive and
equitable communities.
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2. Project Anubhuti
2.1. The Project

During the pandemic in 2020, Better Habitat Foundation, a non-profit organization, came forth with a
mission to develop a more egalitarian Gurugram. In collaboration with a design team consisting of Ananya
Sethi, Mannat Bains and Mehar Kochhar, Project Anubhuti was conceptualized. Anubhuti, which
translates to ‘experience’ in Hindi, set out to change the perception of urbanscapes that were previously
deemed inequitable, unsafe and underdeveloped by the citizens. The organisation thus set out to improve
the socio-cultural environment and infrastructure, as a response to the issues faced by the residents.

2.2. Methodology

This research follows a qualitative approach, through an in-depth analysis of existing conditions, issues
and challenges faced by satellite cities in developing countries. In an attempt to successfully ideate,
design and execute Project Anubhuti, case studies set in developing countries (Colombia and Myanmar)
were selected (World Population Review, 2021). This selection enables parallels to be drawn between the
site selected for the research and the implemented projects. The case studies range from regeneration of
alienated defunct urban blocks, to transformation and reactivation of obsolete alleyways. The analysis of
their successes, failures or shortcomings would better inform design decisions: subsequently leading the
project to become an urban catalyst as it envisages to be.

2.3. Case Studies

2.2.1 Regeneration of Public Space through Tactical Urbanism in Bogotá

In 2019, Bicistema, an architecture and urbanism studio intervened in four strategic locations in
Colombia’s capital city Bogota as a part of the ‘Me Muevo Segura’ Tactical Urbanism project (Bicistema
Architecture And Urbanism Team, 2021). Translating to ‘I move safely’, in collaboration with the District
Secretary for Women, the campaign aimed to tackle the unequal access to public space through tactical
urbanism to form egalitarian, gender-diverse and sustainable urbanscapes.

Me Muevo Segura laid strong emphasis on the creation of an inclusive society in Bogota, which is heavily
stratified on a socio-economic basis, through prevention of violence and harassment against women. Four
‘unsafe’ localities were identified as critical zones for intervention—Suba, Kennedy, Teusaquillo, and
Tunjueito (Baraya, 2020). Following this, a five-phase process was deployed:

1. Diagnosis – Analysis and diagnosis of existing problems and conditions using qualitative and
quantitative data.

2. Participatory Design – Collaborative design workshops and proposal presentations to all
stakeholders for the identified problem.

3. Execution – Joint execution of the designs.
4. Evaluation  – Measurement of results and evaluation of impact.
5. Sustainability – Fostering sustainability of the interventions over time.

While the project prioritized activation of urban scapes in desolate zones, prominence was also given to
the upgrade of bicycle tracks, infrastructure, roads, pedestrian and public transport as backbones of the
interventions that would lead to the creation and activation of these urbanscapes. In order to achieve this
objective, Bicistema employed tactical urbanism—low-cost, scalable and easy-to-implement initiatives in
the short term that successfully catalyse long-term changes.

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar 361



Sethi, A.; Thiruvengadam, R.B. Tapping Urban Voids: Transforming Abandoned
Urbanscapes into Communal Hubs

Figure 4. Nuestro Jardin Cultural: Before and After. Source: Bicistema Architecture And Urbanism Team,
2021.

Nuestro Jardin Cultural or Our Cultural Garden, is one of many interventions located in the Suba district of
Bogota. An unused street corner of 1140 sq m that previously housed an uninhabited zone for crime and
graffiti was soon transformed into an open-air cultural center. Engagement and participation by local
residents and stakeholders during the five stages of the proposal led to the successful reclamation,
renovation and regeneration of a space otherwise deemed unsafe. The project was conceptualized as an
open-air urban cultural center, which was supported by the city’s mobility infrastructure in the form of
cycle tracks. The execution involved a team of seventy-two people who helped clean, disinfect, plant trees
and flower beds, and paint murals and games on facades and the street. It soon became host to a variety
of cultural events. A cinema wall was also incorporated to enable movies to be projected at night. This
project was conceived as a pilot to evaluate the potential of the scalability, replicability and sustainability
of such interventions.

Figure 5. Activated Urban Space. Source: Bicistema Architecture And Urbanism Team, 2021.

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar362



Sethi, A.; Thiruvengadam, R.B. Tapping Urban Voids: Transforming Abandoned
Urbanscapes into Communal Hubs

2.2.2 Yangon’s Back Alley Urban Renewal

Mahabandula Garden exists as Downtown Yangon’s only public park. As Myanmar’s largest city, Yangon’s
public spaces are wanting. The amount of green space per person has gone down by a staggering 40% in
25 years (Chann, n.d.). While the World Health Organization (2010) recommends 100 sq.ft. of urban green
space per person in a city, a person in Yangon had access to only 30 sq.ft. of green space in 1990, which
has now depleted to an alarming 4 sq.ft. in 2014.

To tackle this issue, in 2016, Doh Eain, a not-for-profit social enterprise came up with a rather astute
solution. The city of Yangon was laid out in a grid pattern in the 19th century—15-feet-wide alleys were
sandwiched between buildings to serve as utility zones, equipped with open gutters and underground
sewers. Over the next century, these alleys transformed into trash-strewn, fetid dumping areas that were
subjected to severe neglect by the city and its residents (Horner, 2019). Doh Eain realized the latent
potential these alleys withheld. The 150 back alleys, 250 m long and 5 m wide, would free up collective
urban space that was 6.7 times the area of Mahanbadula Garden (Roell, 2020).

Figure 6. Yangon’s 150 alleyways equate to 6.7 Mahanbadula Parks. Source: Roell, 2020.

Initially, the project was met with resistance and scepticism by residents, who were uncertain about its
merit. However, after the first mural painting workshop was organized for children in the neighbourhood,
the idea landed, as the drab and dreary alley walls were transformed into a freshly painted block. Now
cleared of the four-foot-high trash rubble, residents applauded the work. The mayor visited to witness the
transformation and $60,000 was crowd-funded in a span of three months upon recognising the potential
impact the project would have on Yangon’s communal life.

Figure 7. Yangon’s Back Alley Urban Renewal Process. Source: Roell, 2020.
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Figure 8. Yangon’s Back Alley Urban Renewal Process. Source: Horner, D. (2019).

The Back Alley urban renewal process engaged the stakeholders with a community-led initiative involving
participatory design practices, community-building exercises and long-term maintenance initiatives.
Additional revenue generated through organized walking tours and volunteer impact days was utilized for
the upkeep of the alleyways.

The focal point of the placemaking initiatives was centered around the most vulnerable groups—women
and children. Alleyways were equipped with elements most important to the locals—playgrounds and
outdoor exercise equipment, gardens and seating, and enhanced by wall murals and street art. Together,
these elements were instrumental in rebuilding Yangon’s sense of ownership and perception of urban
space, thereby transforming their relationship with it. Additionally, assessments of the first six
transformed back alleys in 2018 reported a positive impact, increasing alleyway use by 50%.

2.3. The Site: Existing Conditions

The project identified would work towards the urban development and regeneration of barren lands of
the Sector 55–56 market in Gurugram. The site identified as an urban void for this research was selected
on the grounds of the following:

1. Scale, Location and Connectivity – The 50-acre site lies in proximity to Golf Course Road (a prominent
landmark road of Gurugram) and two stations of the city’s Rapid Metro (which are a kilometer apart),
making the site easily accessible and well-connected to major landmarks (figure 9A).

Figure 9. Site Context. Source: Ananya Sethi, Mannat Bains, Mehar Kochhar.

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar364



Sethi, A.; Thiruvengadam, R.B. Tapping Urban Voids: Transforming Abandoned
Urbanscapes into Communal Hubs

2. Urban Context – Sitting amidst a bustling residential neighborhood, the heavy urban density in the
context (figure 9B) is not offset nor supported by substantial greenery (figure 9C).

3. Micro Context – The site is flanked by four independent open markets, along its peripheral
arrangement. As reflected in figure 10A, the existing Master Plan between the markets has been
earmarked as a green zone. But as reflected in figure 10B, only two markets (market 1 and 2) of the four
are developed and serve as a vital backbone for the residents housing a wide array of shops, eateries,
gyms, healthcare facilities, etc.

Figure 10. Existing Master Plan (A) and Current Built Conditions (B). Source: Author

4. Inadequacy of Infrastructure – Poor road conditions, unsafe pedestrian access and circulation,
insufficient lighting and street furniture result in unsatisfactory market conditions. The central zone
currently exists as a barren land that faces the back services of the markets. The zone has become a
dumping ground and has not seen development of any sort. With the absence of appropriate lighting and
visibility at night, safety at the site is also of concern.

Thus, even though the Sector 55–56 market serves a large number of citizens, it does not function as a
space that is inclusive, safe and uplifting for the community.

Figure 11.Sector 55-56 Market and Surrounding Infrastructure. Source: Author.
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2.4. Proposed Intervention

The masterplan was conceived and driven by existing site conditions. The inadequacy of satisfactory
conditions led each stage of the design:

1. Increasing Permeability (Primary and Secondary Entrances) – The success of an urbanscape can be
attributed to its permeability. While it is imperative to enhance the ease of accessibility, visibility and
engagement of pedestrians, a permeable urbanscape integrates seamlessly with its context, automatically
drawing in the stakeholders.

Implementation – The selected site is bound by roads on three sides, enabling three primary entrances to
the site (Figure 12A). At the same time, the passageways from the four markets provide secondary site
entrances, making the site pervious to draw in curious visitors.

2. Circulation and Axes – Axes as a concept help guide, organize and direct design and subsequently, the
journey of a visitor.

Implementation - The primary axis aims to connect opposite sides of the site to encourage pedestrian use
(Figure 12B). The secondary axis aims to develop a relationship between the markets. The passageways
seamlessly flow into one-another, while also forming a connection with the central site.

Figure 12. Site-level Concepts. Source: Ananya Sethi, Mannat Bains, Mehar Kochhar.

3. Circulation Routes – It is imperative to attain inclusivity in design through the virtue of including
various stakeholders.

Implementation – Three forms of circulation paths were deemed necessary— a jogging track, cycling track
and a service vehicle lane. The walking path dissects the site, forming clusters of greens of varying scales
while enabling connectivity across and amongst markets. The cycling track is planned along the periphery
as a long continuous loop. The two-wheeler service lanes were circumscribed along each market’s back
edge (Figure 13 A).

4. Greenscapes – Integration of recreational spaces, organized and informal greens in cities lead to the
formation of sustainable urban environments while also positively affecting the economic, cultural and
ecological benefits, and an improved quality of life for citizens.

Implementation   – Gurugram acutely lacks greenscapes in the form of parks and gardens for the public.
The lack of greenery around the site provides an opportunity to design a green intervention in the form of
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pockets of greens carved through winding circulation paths, each unique in its identity and scale (Figure
13B).

Figure 13. Site-level Concepts. Source: Ananya Sethi, Mannat Bains, Mehar Kochhar.

5. Activating Passageways – Passageways as utilitarian corridors have been long overlooked for their
potential to create vibrant urban hubs. An essential part of the design of Project Anubhuti can be
attributed to the activation of alleyways. They function as secondary site entrances while also playing a
pivotal role in connecting the four independent markets. The focus was on creation of alleys that are
habitable and safe, which welcome passersby to both move and linger and gather, whose spatial scales
are humane and interactive, and which promote the formation of the identity of a space.

Implementation – The research explores implementation of alleyways as the following:

A. As Community Hubs –  Domesticated and more intimate in scale, these alleyways have a specific focus
on human interaction, targeting all age and user groups (Figure 14A). The passageway can turn into a hub
for various activities and civic engagement. Their volume and scale allows them to host a number of
different functions to meet, eat, drink and socialize.

Figure 14. Passageway Concepts. Source: Ananya Sethi, Mannat Bains, Mehar Kochhar.

B. As Greenscapes – The presence of a green cover radically changes the perception and comfort of the
passageway. It becomes a quiet, cool and relaxed place (Figure 14B).

C. As Active Zones – Targeting older children and young adults, a greater volume and scale allows the alley
to become a cool and well ventilated space for workouts, a training track, etc. It could also become a
supplementary zone for the gyms in the market (Figure 14C).
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D. As Playgrounds – An enclosed yet open, safe and fun space for children to engage in, these alleys are
more intimate in scale. Structures, games and other elements turn the space into an adventure, for both
children and adults.

Figure 15. ‘Before and After’ Market 1 Passageway. Source:  Ananya Sethi, Mannat Bains, Mehar Kochhar.

Figure 16. ‘Before and After’ Market 2 Passageway. Source:  Ananya Sethi, Mannat Bains, Mehar Kochhar.

6. Site-specific Program – Following the site study and analysis of the Sector 55–56 market, the
masterplan was conceived with the aforementioned strategies as reflected in Figure 15. Entries 1 and 3 on
opposite sides of the site follow a linear axis. Entry 2 on the perpendicular axis was envisaged to open
into a celebratory plaza. Its strong public character is enhanced by a catenary lighting system. Three
communal passageways, i.e., A, B and I (figure 15) from markets 1 and 2 open into this plaza that directs
the user to the central greens. The site’s green cover has been strategically divided into zones of varying
scales and character—from grass mounds to a green amphitheater. These attempt to capture different
user groups. Alleyways H and G, in the form of Playgrounds, are in proximity to the Sports Ground and
Children’s Play Arena. Project Anubhuti hence attempts to capture all user groups, thereby changing the
perception of Sector 55–56 marketspace and transforming it from an urban void into a communal hub
that adds to the inclusivity and well-being of the area’s residents and visitors.

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar368



Sethi, A.; Thiruvengadam, R.B. Tapping Urban Voids: Transforming Abandoned
Urbanscapes into Communal Hubs

Figure 15. Site Master Plan. Source: Ananya Sethi, Mannat Bains, Mehar Kochhar.

7. Tactical Urbanism – Tactical urbanism can be defined as low-cost, short-term and scalable initiatives
that have the potential to generate medium and long-term changes (Bicistema Architecture And
Urbanism Team, 2021). Focusing on strengthening the relations between the urban fabric and citizens,
these interventions are community-led initiatives that are planned, designed and executed in conjunction
with the residents. These interventions function as a catalyst towards place-making and hence are an
integral part of the proposed design.

3. Conclusion
The successful planning, design and implementation of a holistic city is one that requires a thorough
understanding of the underlying layers and complexities of physical, social and economic environments.
An inclusive, resilient and sustainable city is one that is developed after careful consideration of several
factors, including socio-cultural and socio-economic conditions. Intensive work and coordination amongst
the administration, policies and investments must be directed towards the same objective (World Bank
2019). This paper covers the implications of rapid urbanization with a focus on developing countries that
witness the proliferation of megacities to haphazardly built satellite towns. With a succinct focus on
Gurugram, the city’s issues, challenges and opportunities are discussed with a clear takeaway—despite an
acute lack of vibrant community spaces and civic infrastructure accessible to all amongst other
shortcomings, the city will continue swelling in size and population. The COVID-19 pandemic brought
forth the importance of people-friendly holistic cities that house egalitarian, uplifting and safe

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar 369



Sethi, A.; Thiruvengadam, R.B. Tapping Urban Voids: Transforming Abandoned
Urbanscapes into Communal Hubs

community-building public spaces. Urban spaces are no longer viewed as leisurely, ornate environs, but
are pivotal in a city’s success; they play an essential role in supporting the poorest citizens. As we move
towards recovery, cities have a chance to leverage the pandemic’s lessons and build resilience.

The analysis of the case studies brought to light the importance of urban development projects and
revitalisation on the urban scape, but more importantly, community life. By successfully engaging with the
stakeholders during different design phases, the interventions led to a sense of civic pride and ownership,
redefining the relationship of the citizens with their environment while also helping develop long-term
sustainability of the space.

Gurugram can serve as a model satellite city not just for India, but also for other developing nations if it
successfully manages to tap upon these opportunities. The city is teeming with potential for urban
interventions with no shortage of urban voids and undeveloped landscapes. The city could adopt various
policies and practices to enable the activation and development of the city's urbanscapes. Establishing a
program for the development and revitalisation of obsolete urban areas around open markets and
businesses would not only increase footfall for businesses, but also pave the way towards a
pedestrian-friendly city. The previously adopted Public-Private Partnership model could prove fruitful
towards this.

Better Habitat Foundation in its endeavour to build a better Gurugram aims to implement Project
Anubhuti in collaboration with government authorities and private organisations. The project is set to be
implemented in two stages—a small-scale pilot project around market 1 has been identified to evaluate
the scalability, sustainability and success of the intervention. Upon collection of adequate funds and
execution of the pilot, it will become an indicator of Project Anubhuti’s overall communal impact.
Amendments to the Master Plan will be made following an analysis of its successes and failures, engaging
the citizens to determine the impact, after which the intervention would be implemented on the 50-acre
site, changing the Anubhuti (perception) and relationship of the residents with their physical
environment.
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Abstract 

The paper’s aim is to understand how modern refugees recreate lives in a foreign city. It discusses 
the place building efforts of the refugees, the roles and importance they possess for the refugees, 
natives, and society. Furthermore, it looks at places in a globalised world that acts as preservers 
of culture and identity. It also tries to understand the role played by social capital in enabling 
place building. It establishes a connection between unauthorised colonies and refugees in New 
Delhi and comments on the changing nature of the influence refugees wield now. The paper is 
part of the larger realm of studies which touches upon the concepts of migration, urbanisation, 
and globalisation. 
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1. Introduction  
The world is witnessing an enormous scale of displacement greater than in any other era. According to 
United Nations High Commissioner for Refugees (UNHCR), 79.5 million people worldwide have been 
displaced forcibly by 2019.1 67 percent of these displaced people come from five countries: the Syrian 
Arab Republic, Venezuela, Afghanistan, South Sudan, and Myanmar. Further, 86 percent of displaced 
people are hosted by the developing countries.2 India since the time of independence continues to be 
one such country, providing safe and secure environment for refugees in cities. It is maintained that the 
present displacement challenge is unique and has a distinct urban connection. Displaced people are 
moving to cities in large numbers due to multiple reasons, but the most significant and foremost reason 
is that cities offer more opportunities to make a better life than camps (where refugees are stationed). 
Delhi, the national capital of India, due to its geographical and political significance has remained one 
such city housing refugees in India. The city has housed partition refugees (1947), Tibetans (1960s), Sikh, 
Hindu and Christian Afghans (1990s) and still welcomes refugees from Somalia, Myanmar, Pakistan, and 
Afghanistan. Each of these groups have initiated reterritorialization efforts to make a home for 
themselves in the new environment. As a result, these efforts have led to socio-cultural, economic, and 
spatial changes in the city.  

Since Delhi had a history of granting asylum, it becomes imperative to understand how their influences 
shape the city. Studies on partition-based refugees in Delhi have attempted to uncover these influences, 
for instance, they bring out a clear relationship between unauthorized colonies and refugees. However, 
modern day refugees remain unrepresented through these studies. The aim of the paper is to understand 

1 UNHCR, The UN Refugee Agency, India. Figures at a Glance. Available at: https://www.unhcr.org/figures-at-a-
glance.html. The figure includes refugees, asylum seekers, internally displaced people, and stateless people.  
2 UNHCR, The UN Refugee Agency. Refugee Data Finder. Available at: https://www.unhcr.org/refugee-statistics  
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the relationship refugees establish with the new territory and reterritorialize themselves within a 
neighbourhood. It also comments on the shifts that have been observed in this process. The paper’s 
findings are located in one neighbourhood of the city called Khirkhi extension. 

1.1. Khirkhi Extension 

Khirkhi village, touted to have been made in the 1400s in the fourth city of Delhi, i.e. Jahapanah, changed 
dramatically post 1947. The lands from the village were acquired by the newly independent government 
to initiate development activities like building houses, roads, etc. In the 1980s the city began to grow and 
the villagers decided to grow their surroundings as well by building houses on the common lands of the 
village. The new colony created by the villagers came to be known as Khirkhi extension, an uanauthroised 
colony. Interestingly, the colonies built by citizens without the aid and authorisation of the state are 
deemed unauthorised colonies in the planning framework of the government. The Delhi Development 
Authority (DDA) which is responsible for formulating the master plan of the city has not acknowledged 
these places as legitimate and keep them outside the purview of state led development by not including 
these colonies in the master plan. Thus, the people themselves arranged for basic infrastructure services 
such as water supply, electricity, sewerage, and waste management system at Khirkhi Extension. 

 Located in one of the prime regions of the city, the villagers developed the colony through their own 
efforts in the hopes of earning money through real estate development. In the 2000s, the neighbourhood 
witnessed development of world class infrastructure facilities such as shopping complex, court and mega-
hospitals that led to favourable conditions for villagers to earn rental income. Due to these 
developments, an increasing number of migrants found work here and Khirkhi Extension provided them 
with cheaper housing, in comparison to other parts of the city. As a result, Khirkhi extension experienced 
a boom in its economy, during this time. 

 

Figure 1: Entry to Khirkhi Extension where Afghan refugees live. Source: Field visit, Author. 

This was also the time when refugees began to settle in the neighbourhood. They hoped that the 
booming economy and cheap rents would offer a sustainable lifestyle. Thus, several migrants from Bihar, 
Bengal, Kerala and refugees from Afghanistan, Somalia, Nigeria, and Ivory Coast find themselves in 
Khirkhi, recreating life in new surroundings. 
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The paper focuses on the Shia Ismaili Afghan refugees in particular due to their numeric majority and 
influence at Khirkhi. It tries to uncover the multifaceted ways in which they reterritorialized through place 
building and spatial transformation. It will comment on the ways they influenced the territory. 
Furthermore, the paper will discuss the conflicts and power differences that are consequences of their 
dominant position at Khirkhi. 

The paper begins with a brief introduction to the study and moves on to discussing literature review and 
methodology. The subsequent section discusses research findings that entails a description of places built 
and transformed by the refugees, their nature, roles, and impact on the neighbourhood. The concluding 
section of the paper tries to locate the research findings within the broader context of migration studies, 
urbanisation, and globalisation. 

2. Literature Review 
The section enumerates and discusses different phenomena associated with refugees in exile. 

2.1 Refugees and reterritorialization  

Partition of British India into the Republic of India and Islamic Republic of Pakistan led to large scale mass 
migration across the borders of the two newly created countries. Muslims deserted Indian cities while 
Hindus and Sikhs were forced to leave Pakistan. Millions of people suffered in the violence and riots that 
accompanied migration and lost their loved ones as well as material belongings. Thus, at the dawn of 
independence, India had a grave refugee crisis at its hands. Most refugees from Pakistan had fled to New 
Delhi, creating an immediate surge in the population of the city. As a result, demand for housing and 
other basic services also increased dramatically. The Indian state, embarked on the journey of fulfilling 
these needs but fell short. The refugees were tired of living in camps and had lost faith in the governance 
system to provide for them. Thus, through community connections and individual efforts, the refugees 
fulfilled their own needs. They built houses on vacant lands on the outskirts of the city and transformed 
them into colonies. As a result, squatters increased in the city centre and unauthorised colonies became 
common on the outskirts of the city. They also opened businesses and shops to earn a living. 

‘New markets for refugees came up. Lajpat Rai market and Karol Bagh Market came up owing to 

the efforts of enterprising refugees. Delhi thus came under the commercial hegemony of 

refugees.’ (Kumari, 2013).  

With the expansion of the city in the last 75 years, these colonies have become a central part of the city 
as important business and market hubs. The cultural and social lifestyle of Delhi changed. The Muslim 
culture was replaced by the Punjabi culture and lifestyle. As Singh noted: 

‘In addition to this, there have been some interesting changes in the general lifestyle of Delhi 

which are worth mentioning. Urdu went into a steep decline to be replaced by spoken Punjabi. 

Mushairas became rare, being replaced by Kavi sammelans. Mujras patronized by the rich of all 

communities disappeared. Also trades like Zari, embroidery, making silver and gold leaf paper in 

which Muslims specialized died out. Dhabas sprang up and restaurants started serving tandoori 

chicken and fish, dal makhni, sarson ka saag and makai ki roti, gazar ka halwa and kulfifalooda. 

Wedding manner changed practices like groom coming atop white mare, women doing bhangra 

and brass bands playing Hindi film tunes were started.’ (Singh 2001:41). 

Thus, the refugees transformed Delhi into a city which was more akin to their identity, culture, and 
aspirations.  

Similar actions were undertaken by the Tibetan refugees in the 1960s. They were provided barren lands 
on the outskirts of the city to set their camp by the government of India. They managed to build houses 
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and shops on this land, themselves. Their intervention has resulted in a mini-Tibet in Delhi popularly 
known as ‘Majnu ka Tila’. It acts a tourist spot for the visitors and a source of income for the refugees.  

The refugees exhibit behaviours which are conducive to recreating life in a new territory. They imported 
their culture and identity and built houses and economy for themselves. Malkki, has recognised this 
process as reterritorialization. It means losing a territory and then reconstructing a new territory. 

2.2 Refugees and Places 

Two types of places are associated with refugees- Essentialist notions of places and non-essentialist 
notions of places. The former maintains that everyone has a particular place in the world. Those who are 
torn lose from their place are displaced and uprooted. The loss of place accompanies the loss of identity 
and culture. The latter critiques the former and argues that people are not fixed or tied to a territory. 
There is more mobility in the world today than before and refugees do not live in a pathological state. 
Losing place does not mean losing identity or culture. 

“Even though people must flee, they are not torn loose from their culture, they do not lose their 

identity, and they do not become powerless. Refugees are not passive victims in an abnormal 

state of being, rather they are active agents who are able to develop strategies and thus still 

function socially.” (Brun, 2001, 18)  

These scholars emphasise on creating a separation between place, culture, and identity. These ideas have 
emerged in a globalised world where diasporas have created places rooted in their culture and identity 
within a territory that is ethnically and nationally not their own. For instance, an Indian supermarket 
selling Indian clothes and materials in London. Doreen Massey conceptualised this change across the 
world and argued that increased movement of people has created a ‘global sense of place’. In a 
globalised world, places are not fixed rather it is a social construct. Places “are products of the society in 
which we live” (1995,50). 

Non-essentialist scholars have examined the role of memory in the creation of places by refugees. For 
instance, Appadurai maintains that collective memory of a group can alter social reality. 

‘Imagination is taking place on an individual scale, but the collective imagination of a group of 

people that begin to feel and imagine things together is pivotal. As groups share collective 

imagination, they create new social realities.’ (Appadurai, 1996). 

He argues that groups create Ethnospaces which reflect these memories on physical spaces.  

‘Ethnospaces are landscape of persons who constitute the shifting world in which we live: tourists, 

immigrants, refugees, exiles, guestworkers, and other moving groups and persons’ (Appadurai, 

1990, p. 329). 

In short, he maintains that memory plays an important role in influencing places especially in the present 
world where more people are moving around and settling in new territory. 

2.3 Social Capital 

‘Social capital is the aggregate of the actual or potential resources which are linked to possession of a 

durable network of institutionalized relationships of mutual acquaintance and recognition—or in 

other words, to membership in a which provides each of its members with the backing of the 

collectively owned capital, a “credential” which entitles them to credit, in the various senses of the 

word.’ (Bourdieu, 1986, 247).  

These words of Bourdieu highlight that social capital is a means by which better position and economic 
interests of a community or individual can be met. It also alludes to power equations that exist in society 
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and how newer one keeps building up with the acquisition of social capital. Even though there is a dearth 
of literature on social capital and refugees, some like Zetter et al have argued that migrants acquire social 
capital to attain social cohesion and be part of the larger society. 

3. Methodology 
To closely analyse the lives of refugees in Delhi, the changes, and adaptations they witness in exile, the 
paper employs an ethnographic case study approach. The ethnographic approach is best suited as it 
allows the researcher to observe and be part of the lives of a desired community of people. Furthermore, 
Khirkhi extension is a recent neighbourhood to be inhabited by refugees from several countries. With 
refugees settled not more than 10 years ago, the neighbourhood provides an interesting spatial, social, 
political, and complex phenomenon to undertake refugee study.  

The ethnographic case study method was employed using the following research tools: 

1. Participant and non- participant observation 
2. Semi-structured interviews 
3. Oral history  
4. Photographic survey 
5. Documentation 

Non-probability sampling was used with snowball sampling as the principal sampling method. It enabled 
the research to be conducted spontaneously with many refugees and residents. The method increased 
the chances of being engrossed within the community and its networks and thus fulfil the goal of 
observing the community and neighbourhood closely.  

4. Research Findings 
The Shia Ismaili Afghan is the largest refugee community in Khirkhi numbering 2600.3 They have been the 
most influential refugee community in the neighbourhood exemplified by the places they have created 
and the influences they wield. This section discusses their place-building efforts and its impact on the 
entire neighbourhood. 

4.1 Community and Place-Building 

Aristotle’s saying that ‘Man by nature is a social animal’ becomes evident in the behaviour and value 
supposition of refugees. They create life around communities, that becomes a source of emotional and 
material support and safeguard their culture and identity in exile. The Ismailis across the world are united 
as a single community under their religious leader, His Highness Prince Aga Khan. The sustenance of 
community networks is an important religious and cultural practice in this sect. These networks help 
members assimilate and reterritorialize in a new country. In the case of Ismaili refugees at Khirkhi, 
community ties are of paramount importance. These networks help find homes and jobs in the new 
place. It also ensures that the new arrivals get acquainted with the laws and procedures followed in the 
new country and other members of their group. The community acts as metaphorical box where the 
individual members put themselves in and makes it a root of their identity. This community has rigid rules 
and exclusive membership that is useful in distinguishing them from other refugee groups. The Ismailis 
from Afghanistan maintain this rigidity and exclusivity because of strong intracommunity ties and a lack 
of understanding and commonality with other refugee groups like the Somalis or with the locals, i.e., 
Indians. The exclusivity also helps them retain and practice their religious and cultural rituals without 
fearing a clash of cultures with the locals or losing their individuality due to excessive intermingling with 

3 as per the Shia Ismaili council’s estimations. 
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other communities. It is important to note that the Ismailis do mix with other communities and engage in 
secular rituals, however, when it comes to their identity and religion, their activities and practices 
become exclusive, open only to those who identify themselves as a Shia Ismaili.  

Naturally, the community engages in many activities which stem from their culture and religion. These 
include everyday practices such as prayer or occasional activities like celebrating festivals or a wedding. 
To enable themselves to undertake these activities, Ismailis have created places for themselves in the 
neighbourhood. For example, Jamaat Khaana (Prayer room) to preserve cultural and religious activities in 
Khirkhi extension. This centre of worship is open only to the Shia Ismaili community, forbidding other 
Islamic sects or religions from using it. The Jamaat Khaana acts as a meditation centre for the Shia Ismaili 
Afghans as meditation is an important ritual of the community.  The younger generations of Shia Ismailis 
learn about their religion and culture by engaging in various activities inside the prayer house and 
perform ‘services’ for the older generations as a pious act. It allows the Ismaili children to undertake 
these acts and grow up in the manner they would have grown up, had they never been forced to leave 
Afghanistan.  

They also run the Shia Ismaili Community Centre, a place for the Shia Ismaili Council to meet and discuss 
matters of importance. The council has set up various sub-committees to address the needs of the 
members in exile. These include education committee, health committee, youth and sports committee, 
women portfolio, and social welfare committee. Each committee has a specific role to play in the lives of 
the community members. For instance, the education committee ensures that every child is enrolled in a 
school and meets his educational needs. Furthermore, it has an Early Childhood Development course, 
that helps parents chart the course of their infant’s growth and plan their development.  

The community ensures that displacement does not cause a complete loss of culture and identity and 
hence attach the highest value to their culture and religion and try to preserve them in the manner they 
can. In Khirkhi, the Ismailis have rented two empty apartment lots into places of meaning and utility. The 
identity of the community members is derived from these places and practices.  

4.2 Memory and Place-Building 

Appadurai, in his seminal work on Globalisation discusses the role of collective memory of a community 
in creating heterogenous places in erstwhile homogenous societies. He maintains that migrant 
communities create places which are rooted in their history, language, and culture and fulfil their 
everyday needs. These are built from the memory and diversifies the host territory. These places become 
significant preservers and expressions of the migrant’s identity.  

By engaging in various cultural, social, and economic activities, the Afghans at Khirkhi, have also created 
places from their memories. The most significant example of such a place is the ‘Afghan Street’ in the 
neighbourhood. This crossroad is a market lane where innumerable Afghan shops are located, run by the 
Afghans for the Afghans. For example, the general stores have Afghan names written in ‘Dari Farsi’ and 
contain items popular with the Afghans like the Afghan Cake or Milk Pak, Irani Cream cheese, and the 
like. Similarly, the food joints have names invoking memories of the homeland such as Bamiyan Burgers 
and sell items like beverages that are not available anywhere else but are liked by the Afghans. The 
market also consists of boutiques that cater to the Afghans in particular. They specialise in making clothes 
as per the tradition of the various regions of Afghanistan. The market is filled with Afghan tandoor baking 
the traditional Afghan bread that each household consumes every day. There is a saying among the 
refugees “Jab India aana to apna tandoor lekar aana (Bring your tandoor when you’re migrating to 
India).” 
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Figure 2: Afghan Boutique located on the famous ‘Afghan Gulley’. Source: Field visit, Author. 

The presence of such shops implies the huge demand for Afghan products and has thus established a 
successful trade between India and Afghanistan. Most of the products found in the market are imported 
and in pre-Covid times Afghan nationals established business ties with the refugees here. The entire 
market lane is filled with Afghan symbolism, language, and culture. In fact, the refugees realise that this 
market is modelled after the ‘Taimani Gulley’ which is in Kabul. Journalists from Afghanistan have 
covered this part of the city and confirm the beliefs of the refugees. The Indians, however, call it the 
Afghan Gulley. 

Memory also plays a role in the way Afghans decorate their houses in Khirkhi. Even though the 
architecture of their abandoned bungalows in Afghanistan and the rented flats in Delhi do not match and 
the weather and environment conditions in the two countries do not meet, yet the interiors of the house 
remain the same. People remove their shoes before entering the house and sit on the floor lined with 
carpets and pillows. The traditions have continued in Delhi and these carpets are even brought from 
Afghanistan. They also have a portrait of prince Aga Khan in every Shia Ismaili house and shop, as is 
customary.  Thus, the refugees live and maintain their houses as if they are still leaving in Afghanistan.  
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Figure 3: The local Afghan cuisine been served at an Afghan home. Source: Field visit, Author. 

The places such as the Jamaat Khaana or Afghan Gulley are what Massey calls ‘nodes’. They represent the 
diversity in society and acts as the location where cultures and identities of the migrants are preserved. 
The nodes change with the changing community ties and position in society and are sustained by social 
relations. If the Afghans decide to leave Khirkhi one day, these nodes would move away with them. The 
nodes are thus, adjustable to the global flows of people and communities. 

4.3 Social Capital and Place-Building 

Bourdieu defines social capital as the resources embedded in social networks which are utilised to attain 
more power in society. Analysing the social status of Afghans at Khirkhi through this definition shows that 
in comparison to other refugee communities, Afghans are better placed in society. This is because, 
Afghans share a history with India. Tides of refugees from Afghanistan have been given shelter in India 
for decades. On the other hand, refugees from other nations such as Africa have migrated recently and 
are yet to embed with Indian culture and society. The gap between the local Indian community and 
African refugees, prevents African refugees from establishing long lasting and strong ties with Indians, 
that the Afghans have successfully forged. These relationships enable the Afghans to create places for 
themselves in Khirkhi and live fuller lives in comparison to other refugees.  

Even though the refugees in India does not enjoy all the rights and certain laws prevent them from 
accessing economical and citizenship-based opportunities, the refugees through social capital have 
entered the informal economy and conduct their business-like millions of Indians do. For example, 
refugees find it difficult to get employed in India due to lack of relevant verification documents like 
Aadhar card or PAN card. But, they are keen on starting a small business to sustain themselves and 
require a place to locate it. They rely on the social capital acquired through local ties over a couple of 
years within the neighbourhood. For instance, the landlords help them rent places inside the 
neighbourhood or find a source of procuring materials. Locals have helped Afghan youth organise 
themselves into artists through introduction classes such as dance workshops, craft making, and stitching 
centres. Through such opportunities, refugees get a platform to exhibit their talent and improve their 
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skills. Artist’s studios in the neighbourhood like the Khoj Studio supports the artistic abilities and 
aspirations of the refugees and provides them with necessary skill training and platform, thus building 
relations between refugee artists and art studios. For instance, Asif, a native of Khirkhi extension has 
several Afghan friends whom he helps by introducing them to Khoj and other opportunities across the 
city. Thus, social capital has been useful in creating social position and acquiring economic and cultural 
resources for the community.  

4.4 Place-Building: Implications and Conflicts 

As refugees are trying to make a place in the neighbourhood, conflict is a natural phenomenon that can 
be observed.  The different ways of looking at people and culture create these conflicts among locals and 
refugees or among two refugee groups. 

A section of Indians looks at the world and refugees from the essentialist perspective. They believe that 
Afghans have been uprooted from their culture and homeland. Furthermore, they should remain grateful 
to Indians for providing them with shelter and safety. Even though they desire more Afghans in their 
neighbourhood as tenants, they are wary of their cultural spread. They do not enter the Afghan Gulley 
and those living nearby are slowly moving to other parts of the neighbourhood where Indians dominate. 
The locals feel that they are losing Khirkhi’s culture and identity to the Afghans.  

Even though there has been no violence between Afghans and Indians, situations between the two 
communities often become tense. To claim social domination on the physical space inside the 
neighbourhood, Indian youths would sometimes drive away refugees from streets. The two communities 
often blame each other for the dirt and lack of cleaniliness in the neighbourhood. Indians under the fear 
of losing their place often looks at the refugees in a derogatory manner. To avoid any type of conflict, the 
Afghans try to avoid direct conflicts. They plan to relocate to another country with a more favourable 
refugee policy. Thus, prefer to spend their limited time at khirkhi in peace. 

Looking at the neighbourhood from the refugee’s lens, Khirkhi is a safe and secure place which provides 
opportunity to live as they wish. However, some refugee groups are better able to exercise these 
opportunities due to deep ties and social capital accumulation. Afghan is one such group. They, 
therefore, hardly characterise themselves as helpless asylum seeker and distinguishes themselves from 
the Somali refugees. The former feels they are culturally and materially superior to the Somalis. The 
latter, on the other hand, associates themselves with the Afghans and maintains that the two 
communities would understand each other because they have experienced the same loss. They feel that 
the presence of Afghan and their domination is useful for them but the Afghans view Somalis as helpless 
people to whom they owe no allegiance. The difference in power has led to a difference in the way the 
two communities treat each other.   

This non-essentialist attitude towards culture and place is upheld by certain sections of the local 
populations that urges them to close the gaps between different communities. Primary among them is 
Khoj Studio and Khirkhi Collective. They acknowledge the presence of the refugees and their precarious 
situation in a foreign land. Thus, they organise various events to make the refugees feel more welcome. 
They have also organised events to bridge the gap between Indians, Afghans and other refugee groups. 
The efforts of the organisations have only touched a small number of people at Khirkhi while the larger 
communities remain uncertain about each others’ cultures and intensions.  

5. Conclusion 
The paper reveals that refugees have the agency, even though limited, to shape their surrounding in the 
asylum country. This agency is a result of their social relations, capital, and desire to keep their culture, 
religion, and identity alive. 
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Comparing the modern-day refugees with the earlier refugees in Delhi, following things become clear:  

refugees earlier came as settlers and over the last 75 years, created permanent places that soon turned 
into unauthorised colonies and altered the structure of the city completely. On the other hand, Afghan 
refugees settled in in unauthorized colony instead of creating one because the city lacks space due to 
urban sprawl. They view India as place of transition to another country and therefore built places 
temporarily. 

When they relocate, their places or nodes would move away with them and all Afghan influence will 
vanish. However, it shows that even a temporary stay requires serious adherence and preservation of 
culture and identity.  

Unauthorised colonies allowed people to develop places as per their needs and requirements, since the 
state kept them out of their development practices. Perhaps the refugees have been able to turn Khirkhi 
into an Afghan enclave because of the absence of direct state controls.  

These points reiterate that places are made in the reflection of those who inhabit them. The identity and 
culture of a place is akin to the identity and culture of the people. Thus, refugees and migrants have been 
able to transform places wherever they go. The Afghan enclave of Khirkhi is a node in time, which may 
influence some other city in the future.  
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Case Study Report 

 

The Decolonization of City Planning through the 
Activation of Indigenous Voices 

Perry STEIN, City of Lethbridge, Canada 

 

Abstract 

Like many cities with colonial legacies, the City of Lethbridge (Alberta, Canada) is grappling with 
concepts of truth and reconciliation, decolonization and Indigenization. These concepts have 
forced city planners to reconsider their relationships to colonial structures, systems and barriers 
which have physically and narratively removed Indigenous peoples from their ancestral 
landscapes. Lethbridge has taken efforts to re-think typical approaches to situate Indigenous 
voices, perspectives and forms of knowledge as key inputs into the design, delivery and 
implementation of city planning. This Case Study Report highlights two projects where the City 
has sought to co-design engagement and planning outcomes alongside Indigenous peoples: The 
Traditional Knowledge and Use Assessment (2017) and the Municipal Development Plan (2021). 
The Report highlights lessons learned in the following areas: 1) how to reflect Indigenous and 
other equity-deserving voices within plans and policies; 2) how to co-design engagement with 
Indigenous peoples; and 3) how to create policy spaces that incrementally deconstruct colonial 
barriers. Collectively these projects highlight a paradigm shift within city planning (and related 
disciplines) whereby the traditional roles of Indigenous peoples transform from listeners to 
leaders, audiences to narrators and policy recipients to instigators.  

 

Keywords 

Decolonization, Indigenous community planning, city planning, Indigenization 

 

1. Context 

Prior to the arrival of European settlers, North America was, and continues to be, a complex patchwork of 
Indigenous places, communities and territories. The colonization of these Indigenous geographies, and 
the attempted genocide of entire peoples has left a legacy that continues to be felt today. 
 
Canada is home to more than 600 Indigenous communities, speaking over 70 distinct languages. In 2016 
there were over 1.6 million self-identifying Indigenous peoples living in Canada (approximately 4.5% of 
the total population), from three broad groups: First Nation, Métis and Inuit (Statistics Canada, 2019). 
The population growth rate of Indigenous peoples continues to out-pace the non-Indigenous population 
by more than four times (between 2006 and 2016), signaling a demographic resurgence of Indigenous 
peoples in Canada (ibid).  
 
The City of Lethbridge (Alberta, Canada) is located within ancestral lands of the Siksikaitsitapi (Blackfoot 
Confederacy) peoples whose territory covers vast areas of Western Canada and the United States. As 
described by Kainai Elder Mike Bruised Head (2021): “For thousands of years…the Siksikaitsitapi have 
lived and travelled across large areas of present day Alberta, Saskatchewan, Montana and North Dakota. 
Blackfoot territory is generally described using landmarks such as the Niitsíístakiimistsi (Rocky Mountains) 
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to the West, the Pónókaisissa’ahta (North Saskatchewan River) to the North, the O’maksspa’tsikoi (Sand 
Hills) to the East, and the Ootahkoitahta (Yellowstone River) to the South.” 

The Siksikaitsitapi is comprised of four distinct Nations: Kainai, Piikani, Siksika Nations whose Reserves 
are located in Southern Alberta, and the Aamsakpi Pikuni Nation whose Reservation is located in 
Northern Montana (USA).  

Lethbridge (Sikóóhkotok, in Blackfoot) is at the heart of the territory, and like many Canadian cities, has 
in recent years begun to more meaningfully consider concepts like truth and reconciliation, 
decolonization, and Indigenization. These concepts have forced city planners in particular to reconsider 
their relationships to colonial systems, structures and barriers, which, over Canada’s history, have in part 
contributed to the physical and narrative removal of Indigenous peoples from their ancestral landscapes. 

This sense of critical self-analysis is witnessed more broadly, including within professional bodies 
(Canadian Institute of Planners, 2019), but as well within academia (University of British Columbia, 2018) 
and increasingly, local governments (City of Lethbridge, 2017). The main drivers of these policy and public 
statements, strategies and other similar initiatives are the “Calls to Action” and “Calls for Justice” 
emerging from two National Inquiries into the legacies of colonization and on-going acts of genocide 
committed by the Canadian state: The Truth and Reconciliation Commission of Canada (TRC; 2015) and 
the National Inquiry into Missing and Murdered Indigenous Women and Girls (NI; 2019), respectively. 

The TRC analyzed the Residential School System, an overtly racist system that actively removed 
Indigenous children from their families, communities, languages and cultures and placed them in state 
and church co-administered institutions with the intention of forcefully assimilating Indigenous peoples. 
This system, which operated from the early 1800s until 1996 (CBC, 2008), resulted in the deaths of 
thousands of children and intergenerational traumas that continue to manifest in disproportionately high 
levels of addiction, mental health and homelessness among Indigenous peoples.  

The NI examined the “systemic causes of all forms of violence against Indigenous women and girls, 
including sexual violence” (2019). The Commissioners found that the physical, sexual, economic, social 
and institutional forms of violence experienced by Indigenous women, girls and 2SLGBTQQIA+ peoples 
“amounts to a race-based genocide...[which has been] empowered by colonial structures...” (ibid). 

These two inquiries produced an enormous body of knowledge about the historical and contemporary 
experiences of Indigenous peoples. The evidence and resulting Calls to Action (TRC) and Calls for Justice 
(NI) indicate that the city planning profession and local governments, among virtually all sectors in 
society, have and continue to perpetuate systems, structures and barriers that disproportionately impact 
Indigenous peoples.  

For example, TRC Call to Action #47 (TRC, 2015) discusses the concept of the Doctrine of Discovery and 
the notion of terra nullius, both of which were used to morally justify the colonization and erasure of 
Indigenous presences over vast landscapes. Looking forward, TRC Call to Action #57 calls upon all levels 
of government to ensure public servants are educated on topics such as “the history of Aboriginal 
peoples...the legacy of residential schools [and] the United Nations Declaration on the Rights of 
Indigenous Peoples” (ibid), to ensure that decision-makers have the necessary knowledge to understand 
the systems of oppression that are in place, and pathways to deconstruct them.   

Meanwhile, various NI Call for Justice reference the need to protect the social, physical, cultural and 
economic security of Indigenous women, girls and gender diverse persons, including in areas such as 
language, culture, housing and resource development sectors (NI, 2019). For example, Call for Justice 2.3 
states “We call upon all governments to ensure that all Indigenous women, girls, and 
2SLGBTQQIA people are provided with safe, no-barrier, permanent, and meaningful  
access to their cultures and languages in order to restore, reclaim, and revitalize their  
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cultures and identities. These are rights held by all segments of Indigenous communities, 
from young children to Elders. The programs and services that provide such access should 
not be tied exclusively to government-run cultural or educational institutions” (NI, 2019). City planners 
can look to this Call to promote Indigenous-led cultural revitalization initiatives within the public realm 
that not only increase access to cultural knowledge, but also serve to promote pride and mental well-
being among Indigenous peoples who may feel disconnected to thier culture with an urban setting.   

 

Figure 1: A recently completed art installation by Kainai artist Cheyenne McGinnis in Downtown Lethbridge. 
This project represents one of several in the City to advance what it calls “Indigenous Placemaking” and 
increase the presence of Indigenous languages and cultures in the public realm. Source: City of Lethbridge.   

Moreover, NI Call 13.2, while focused on “Extractive and Development Industries,” is still highly relevent 
to a city planning context: “We call upon all governments and bodies mandated to evaluate, approve, 
and/or monitordevelopment projects to complete gender-based socio-economic impact assessments on 
all proposed projects as part of their decision making and ongoing monitoring of proj- 
ects. Project proposals must include provisions and plans to mitigate risks and impacts 
identified in the impact assessments prior to being approved” (ibid). 

To those who may be unfamiliar with these National Inquiries and the broader history of Canadian 
settler-colonialism, the lines connecting the planning profession and the historical, contemporary and 
indeed future experiences of Indigenous peoples in Canada may be hard co draw. Despite that, the 
knowledge shared by the inquiries and the early decolonization work emerging from Canadian 
municipalities, compels the profession to consider how it can plan differently.   

2. Truth and reconciliation, decolonization and Indigenization, and the search for Ethical Space 

“Truth and reconciliation” has emerged as a useful concept that reinforces the need to tell more fulsome 
and ultimately critical histories of our communities, prior to being able to actively seek (re)conciliatory 
relationships between Indigenous and non-Indigenous peoples. As I have observed over more than a 
decade of experience working at the forefront of reconciliatory city planning, non-Indigenous peoples 
continue to paternalize Indigenous peoples (consciously and unconsciously) as they seek to develop 
solutions to settler-created problems they have likely never experienced nor fully understand. This 
includes issues such as the lack of affordable housing, high rates of homelessness, perceptions of urban 
safety and cleanliness, the lack Indigenous representation within the public realm and the protection of 
Indigenous cultural heritage. Truth and reconciliation reminds us to pause, reflect critically on our own 
relationships to history, and consider the perspectives and experiences of others.  
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Once planners begin to seek shared understanding, two other concepts emerge: decolonization and 
Indigenization. I interpret decolonization as an active process to remove systems, structures and barriers 
put in place to oppress and erase. Decolonization in practice could mean the removal of housing policies 
designed to segregate people, colonial ways of governing (i.e., the composition of committees), or even 
oppressive names within the public realm.  

Put differently, decolonization is a first step in creating what Indigenous scholar Willie Ermine refers to as 
Ethical Space. Ermine (2007) defines Ethical Space as the space that is “formed when two societies, with 
disparate worldviews, are poised to engage each other”. Ethical space implies the presence of mutual 
respect, understanding and intent to come together (reconcile).  

Indigenization, is the active application of Indigenous perspectives, ways of knowing, representations etc. 
within the Ethical Space that is created once the decolonization process has begun. Decolonization peels 
back the layers, and Indigenization is either what is revealed or what can emerge to fill the policy, 
governance, public realm etc. gaps. Given the overwhelming diversity of Indigenous peoples, the term 
Indigenization is potentially problematic, and should be replaced with more territory-specific language. In 
Lethbridge, this would amount to something akin to “Blackfoot-ization.” 

In practice, the boundaries between these concepts are not always clear, nor are they ever really 
complete. The processes are also not necessarily linear, but rather repetitive and iterative. Moreover, 
they take time and humility. As such, these interrelated processes cannot be rushed, less the “solutions” 
derived become token and unsustainable.  

3. Projects Overview  

The City of Lethbridge has taken significant steps to better situate Indigenous voices and perspectives as 
key inputs into the design of city planning projects. While these efforts have not always been 
immediately understood as overt acts of decolonization or Indigenization, with the benefit of time and 
perspective, the City’s work sheds light on how planners can begin to move more intently in those 
directions.  

These efforts are captured in two City projects: The Traditional Knowledge and Use Assessment (TKUA) 
project and the Municipal Development Plan (MDP). These projects highlight a paradigm shift in city 
planning whereby the traditional roles of Indigenous peoples transform from listeners to leaders, and 
audience to narrator. This shift repositions Indigenous voices, perspectives and forms of knowledge as 
key inputs and drivers of city planning and supports the incremental decolonization of the planning and 
policy arenas.  

3.1 TKUA 

The TKUA (City of Lethbridge, 2017) was initiated as a response to a newly adopted provincial 
government regional land use plan that called for greater consideration of Indigenous heritage. 
Lethbridge’s planning department used this as a jumping-off point to critically examine the ways in which 
Indigenous heritage were considered within its own municipal plans and processes.  

Based on extensive conversations with Siksikaitsitapi representatives, it was confirmed that very little 
was known by the City about Indigenous heritage in Lethbridge. This, in stark contrast to Lethbridge’s 
well-documented and managed inventory of post-contact heritage, suggests a lack of understanding 
within the municipal government as to how to engage with Indigenous cultural heritage and a limitation 
of existing policies and systems. What resulted from these conversations was a partnership between the 
City and Blackfoot Nations to explore the history of Blackfoot traditional land use for all public lands 
across the entire city. From this partnership emerged a baseline assessment of cultural and ecological 
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locations of significance, serving as a departure point for future planning projects led by either the 
municipality or private developers.  

Creating the inventory has ensured that Indigenous knowledge and territory are considered at the 
beginning of projects rather than part way through wherein they emerge as just another set of 
constraints.  

One of the main innovations of this project, was the way in which it decolonized the collection of 
Indigenous knowledge. Rather than using a non-Indigenous intermediary to collect information, the City 
hired Elders and Indigenous heritage technicians directly. This allowed Indigenous knowledge, 
methodologies, approaches and deliverables to emerge, and be paired with western processes (e.g., GIS) 
– creating a sort of ethical space.  

It also helped to mitigate some of the challenges within the provincial government’s heritage 
management processes that the City is required to follow. For example, with the benefit of a more 
comprehensive view of Indigenous cultural landscapes, the city is able to consider more than just discrete 
sites that may fall within a development footprint. As well, with Indigenous peoples controlling the way 
their histories and knowledge are shared, then there is a greater sense of comfort that information 
shared is accurate, fulsome and less likely to be nuanced through a settler colonial lens. 

 

Figure 2: Staff and Elders from Kainai, Piikani and Siksika Nations visiting sites around the City of Lethbridge 
as part of the TKUA project. Source: City of Lethbridge. 

With this information now in place the City is working to better showcase Indigenous heritage sites to the 
public as well as exploring site specific management plans. The City is also continuing its partnership with 
the Blackfoot Nations to update the overarching heritage management framework (Heritage 
Management Plan; City of Lethbridge, 2021) to include protocols and processes for identifying, managing 
and protecting Indigenous heritage within the City. The successes and innovations of this project have 
since been enshrined through policy in the City’s recently updated MDP, including requiring all developer 
to complete increasingly detailed assessments of Indigenous traditional land use.  

3.2 MDP 

The MDP (City of Lethbridge, 2021) project was initiated in 2019 with the intention of building upon a 
suite of recently completed studies, strategies, and plans. This includes the TKUA, as well as the City’s 
Reconciliation Implementation Plan, which outlines commitments to reconciliation through a series of 
“City Actions”. Several of the City Actions focused on the City’s planning department and suggest small 

389



Stein, P.  The Decolonization of City Planning through the 
Activation of Indigenous Voices 

 

 
 

57th ISOCARP World Planning Congress  
8-11 November 2021 | Doha, Qatar 

but meaningful shifts in the ways that Lethbridge recognizes Blackfoot Territory and peoples within 
planning and heritage management processes.   

The MDP relied heavily on engagement with Indigenous peoples and Communities to design engagement 
and priority policy areas. Early engagement with Indigenous partners revealed the need not only for 
planners to re-consider how Indigenous peoples “show-up” in long-range municipal policy plans, but the 
ways in which colonial narratives are perpetuated through the way a City describes it’s “origin story”.  

 

Figure 3: Staff and Elders from Siksika Nation in discussion with City of Lethbridge staff and consultants as 
part of the MDP project. Source: City of Lethbridge. 

In the past, Lethbridge’s policies and plans typically only consider the needs of Indigenous peoples within 
very narrow areas and typically from a deficit position where they are only seen as recipients of 
assistance and perpetually in a state of being un-well – i.e., in need of housing or addiction recovery 
services. In other instances, Indigenous peoples are considered through what amounts to erasist 
narratives where their presence only exists in the past. Being confined to the past prevents Indigenous 
peoples from occupying current and future policy and potentially physical spaces. In the previous MDP, 
this meant largely confining Indigenous peoples to discussions of how archaeological sites should be 
protected and summarizing thousands of years of history into just a few sentences.  

Through engagement, Indigenous peoples expressed their desire to be considered in all policy areas and 
for a deeper and truthful history to be shared. The result is the sharing of a more fulsome history, 
embodied through a Blackfoot land acknowledgement and forward by Kainai Elder Mike Bruised Head in 
the first pages of the MDP. Moreover, Indigenous peoples past, present and future are reflected from a 
position of strength in the MDP’s vision, community profile, and virtually all policy areas.  

The positioning of the MDP with the planning hierarchy means that all future land use plans and 
corporate work plans will need to advance these policies. This includes the ways in which the MDP re-
imagines the spaces held by Indigenous peoples and how their voices are engaged and reflected.  

4. Plan Differently  

The TKUA and MDP projects demonstrate small, but meaningful shifts in the quest to decolonize city 
planning. Decolonization is a process that relies on telling potentially uncomfortable truths about our 
shared history so that we may reconcile the past, present and future. Decolonization is also a necessary 
step in the creation of Ethical Spaces, within which Indigenous-led acts to Indigenize policies, plans and 
perspectives can emerge. 
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4.1 Decolonize language    

The first step in being able to decolonize city planning and create spaces for Indigenous voices, is to 
change the language we use. Decolonizing language often requires subtle changes with powerful results. 
For example, removing possessive or generalized language to describe Indigenous peoples, i.e., our urban 
Indigenous community or my Indigenous representative, and replacing it, depending on the 
circumstance, with more neutral or specific language, i.e., the urban Indigenous community or the 
Blackfoot Elder representative. De-centering planners from relationships also allows Indigenous voices 
and perspectives to stand on their own, without qualification, and can show respect for the knowledge 
which will then emerge. Being more specific with our language, also indicates our awareness that there 
are many diverse Indigenous peoples and perspectives. 

Decolonizing language is also about reflecting the deep history of places. Acknowledging original 
languages and original place names, again de-centers colonial narratives and demonstrates a respect for 
the deeper histories of the places where planners work. In Lethbridge, this means referencing Indigenous 
conceptualizations of people and places like Niitsitapi (Blackfoot people) or Sikóóhkotok (Lethbridge), in 
place of – or at the very least alongside – more recent geo-political constructs like “Treaty 7 Lands” or the 
City of Lethbridge. Since language is largely place-based, to be able to learn what language to use 
requires planners to listen, learn, and engage with Indigenous knowledge holders.  

In Lethbridge, the TKUA has helped planners learn more about the City and region through the voices of 
Blackfoot Elders. These learnings have subsequently been reflected in every major City planning and 
policy document since – in large and small ways. We do this through land acknowledgements, 
incorporating Blackfoot language, showcasing the voices of Indigenous peoples and Communities who 
have participated in engagement sessions, and being mindful of our language use so as not to perpetuate 
the marginalization or qualification of Indigenous voices. 

4.2 Decolonize history  

One of the most devastating consequences of the planning profession has been the removal of 
Indigenous cultural resources, histories and peoples from landscapes. This removal was in part “justified” 
through the Doctrine of Discovery the notion of terra nullius, which ideologically transformed places with 
rich deep histories into isotropic plains ready to be developed from perceived nothingness into lands with 
“value”. This logic has been perpetuated in narrative form through the ways we describe the histories of 
our cities. These “origin stories” frequently begin with the arrival of European settlers, and if not, include 
mere footnotes of pre-contact history without mentioning on-going and future land uses by Indigenous 
peoples (relegating their relevancy and physicality to the past). 

The answer here is not for planners to become historians, per se, despite the fact that they should indeed 
be well-versed in the history of the communities they work in. Rather, they should become experts at 
holding spaces for Indigenous peoples to be the voices of their own histories. This again de-centers the 
planning profession and allows Indigenous peoples to describe the histories that they believe are most 
compelling and in need of telling in relation to the plan or policy at-hand.  

The TKUA project set Lethbridge on this course following significant time spent listening to the 
perspectives of Siksikaitsitapi representatives, including learning about their frustrations with how 
historical resources were being managed by other levels of government. Understanding local history 
through their words has drastically shifted the way the City now plans neighbourhoods and natural areas. 
For example, traditional knowledge studies are now mandatory requirements for area structure and area 
redevelopment plan (large sector-level statutory plans), alongside more commonly required studies such 
as transportation impact and environmental assessments. This means that Indigenous cultural sites, and 
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potentially forms of ecological knowledge, are well-positioned to inform the direction of land use plans 
and policies rather than just serve as impediments down the road. 

Moreover, sharing more complete and often critical histories within the City’s MDP has helped the City to 
better situate policy directions. After all, it is difficult for a policy to achieve anything without being 
situated in context: and who better to describe that context then the persons experiencing the weight of 
that same history. For example, if we are designing policies to support Indigenous economic 
development, understanding the historical barriers faces by Indigenous peoples in accessing things like 
credit and market places is critically important.  

4.3 Decolonize engagement  

Engaging with Indigenous peoples and Communities should begin with a simple question: Would you like 
to be engaged, and if so, how? 

While this may seem rather simple, so often planners show up to engagement conversations with 
preconceived notions of how engagement should look. Moreover, planners tend to center themselves 
within conversations and conflate the term engagement with information sharing (i.e., asking for 
thoughts and ideas, rather than being lectured to).   

Meaningful engagement with Indigenous peoples requires a transformation in the traditional power 
imbalances between planner and engaged audience, in this case creating spaces for Indigenous peoples 
to shift from being listeners to leaders, audiences to narrators and policy recipients to instigators. 

The first important step is for Indigenous peoples to be more in control of engagement methodologies. 
While it may not always be (immediately) feasible for Indigenous methodologies to be exclusively 
followed, it is well within reason to attempt to co-design engagement. This may mean: that Indigenous 
peoples themselves indicate who the relevant experts and knowledge holders are in given topic areas; 
following cultural protocols, such as providing a gift or meal as a pre-cursor to requesting knowledge; 
respecting Indigenous intellectual property; encouraging engagement in an Indigenous language; or 
supporting inter-generational knowledge transfer between Elders and youth. 

The City of Lethbridge now regularly engages Indigenous peoples in what we call “pre-engagement” to 
understand their interests and preferences for being involved in everything from land use to 
transportation to cultural planning projects. This approach ensures that Indigenous peoples are able to 
establish their own priorities and get involved on their own terms. In one innovative City project, 
community engagement was completely transformed, and Indigenous community leaders took on the 
role of facilitators, panelists, and educators as part of a two-day conference designed to set the direction 
of a future Indigenous Cultural Centre (City of Lethbridge 2020).  
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Figure 4: Blackfoot community leaders share perspectives and knowledge as part of the Indigenous Cultural 
Centre Feasibility Study at the City of Lethbridge. Source: City of Lethbridge. 

4.3 Conclusion  

These projects presented in this case study report, as well as the broader shift seen at the City of 
Lethbridge (among many other Canadian cities), demonstrates how planners must and can re-imagine 
their positionality. Moreover, it suggests how Indigenous peoples and potentially other equity-deserving 
peoples can emerge as key contributors to the ways we understand and plan for our cities. What is 
presented here is not only the rationale as to why this work should happen, but also tangible steps that 
every planner can implement to decolonize their work. 
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Abstract 

COVID-19 broke out at the end of 2019, and China achieved remarkable results in COVID-19's 
prevention and control. Till May 2021, the epidemic has been controlled in China. Community 
prevention and control play a key role. To clarify the planning impact mechanism of epidemic 
prevention and control at the community level in China. This paper proposes a grounded theory 
research method and conducts in-depth interviews with residents, managers, and merchants in 
typical communities in China. Three different epidemic scenarios (none, mild, and moderate or 
severe) have been studied for community epidemic prevention and control from the perspective 
of behavior compliance and planning support. Through the process of open coding, axis coding, 
and selective coding, 84 concepts, 18 subcategories, and 5 main categories were obtained. Finally, 
from the five aspects of "residents' needs", "epidemic compliance behavior ", "community 
governance", "multiple scenarios application" and "public facilities and planning", the paper puts 
forward the planning support model and five core factors of epidemic prevention and control. It is 
found that in three different epidemic scenarios, users' functional needs, and behavior choices for 
life circle are also different, including business types and travel modes. China's community 
epidemic prevention and control can be used as a successful example. The conclusions of this 
study provide theoretical support for promoting community epidemic management and 
community planning worldwide. 

 

Keywords 

Social space, Epidemic prevention and control, Community planning, Epidemic compliance 
behavior, Grounded theory 

1. Introduction 
At the end of 2019, COVID-19 broke out. As of now, China has achieved remarkable results in COVID-19 
prevention and control, and its prevention and control effect is at the world's leading level. As of July 23, 
2021, there were only 663 confirmed cases in China, including 561 imported cases. The outbreak of the 
local epidemic has been fully controlled, and China's community epidemic prevention and control have 
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played a key role. It is of great practical significance to study how China's community planning mode plays 
a role in COVID-19's prevention and control. Since the outbreak of the epidemic in 1918, there have been 
more than 30 large-scale infectious diseases on the international scene. In the west, research on health 
emergencies is conducted at the theoretical and practical levels, including the development of physical 
space guidance, the enactment of laws and regulations, and measures for the construction of the physical 
environment. The study found that the changes of population mobility (Cartenì, 2020; Xiong, 2020), the 
changes of behavior of different age groups (Bonaccorsi, 2020; Lio, 2021; pullano, 2020), the changes of 
population mobility characteristics (Pan, Darzi, kabiri, 2020; Schlosser, Maier, Hinrichs, 2020), public 
resource allocation (Zou, Fang, Xiong, 2021), and building layout (Gong, 2021), and other aspects are 
affecting the spread speed of the epidemic in the community. Among them, the governance ability (Chu, 
2021) is particularly important in the later control of the epidemic. Outdoor space and safe indoor social 
places (Tokazhanov, 2021), and social capital ties (Jedwab, 2021) can help individuals' mental health in 
the process of epidemic prevention. At present, Chinese scholars focus their research on the prevention 
and control of the epidemic in Xincanopy mainly in the aspects of the physical space environment, 
epidemic prevention, control and management, outbreak control, user demand, and so on. For example, 
studies by people such as yang show that the "urban-community'' dual scale epidemic prevention system 
can be formed by closed-end management and focusing on medical facilities (yang 2021). Liu and others 
put forward to introduce elastic space into community neighborhood centers based on functional 
flexibility, spatial ambiguity, and site adaptability (Liu, 2020). At the level of epidemic prevention and 
control management: Liu proposed that during the epidemic period, it is based on the construction of the 
neighborhood living circle, the grass-roots epidemic prevention and disaster reduction functional unit, 
the streets, and towns as the coordination unit, and the community as the control unit, focusing on 
strengthening the epidemic prevention system based on the importance of life and improving the 
community living circle Planning and construction (Liu, 2020). Tang proposed that in the face of 
emergency health incidents, it is necessary to comprehensively improve community governance 
capabilities from more aspects and scales (Tang, 2020). At the user level, from the perspective of system 
perception, Xu and others proposed that the public's trust in the epidemic prevention and control system 
positively affects system compliance behavior. The system trust in epidemic prevention and control plays 
a part in the intermediary role between system perception and system compliance (Xu, 2020). Western 
scholars have done a lot of research on disaster prevention and control. For example, studies have shown 
that controlling emerging infectious diseases is a complex process (Morse et al., 2012). If infected from 
the community, it will expand rapidly and have a great impact on the society (Jedwab, Khan, Russ, 2021). 
Since covid-19 has no immediate and effective drug, traditional defense methods are adopted at this 
stage (Dickens, 2020; Lai, Ruktanonchai, 2020). In the process of epidemic prevention and control, 
empirical results show that government epidemic prevention guidelines, correct risk cognition and 
epidemic knowledge (Ahmad, IRAM, 2020) are helpful to prevent community epidemic. Other scholars 
focus on the quantitative evaluation of resilient community construction, obtaining basic data through 
questionnaire surveys, urban statistical yearbooks, big data, remote sensing data, etc., to build an 
evaluation system and clarify specific indicators for resilient community evaluation (Fox-Lent, 2015). 

The purpose of this study is to study the mechanism of users' functional needs and behavior choice for 
life circle under three different epidemic situations and reveal the planning support theory and core 
factors of epidemic prevention and control in typical communities in China, The conclusions of this study 
provide theoretical support for promoting community epidemic control and community planning all over 
the world. 
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2. Methodology 
2.1. Participants and interviews 

A total of 15 respondents were selected by purposeful sampling , they have more than 3 years of typical 
community life experience in China. At the same time, the sample covers the users in three different 
scenarios: no epidemic situation, mild epidemic situation and moderate and severe epidemic situation. 
The selection characteristics of the sample focus on the following aspects: the user categories include 
community residents, community managers and community merchants, basically including the types of 
users in the community. The study conducted an in-depth interview with each respondent for about 30-
40 minutes and recorded it. All the procedures of the interview have been approved by the respondents, 
and the written contents have been anonymous without involving anything unrelated to the research 
content. As shown in Table 1.  

Table 1 Summary of samples 

Sample Age Gender Occupation 
1 50 Female Community managers (Director of neighborhood committee) 
2 58 Male Community managers (Security) 
3 43 Male Community merchants (Store owner) 
4 25 Female Community residents (Students) 
5 19 Female Community residents 
6 50 Male Community managers (Accounting) 
7 41 Female Community residents 
8 48 Male Community residents (Water quality supervisor) 
9 40 Male Community residents (Teachers) 
10 82 Female Community residents 
11 49 Male Community residents 
12 52 Female Community merchants 
13 30 Female Community managers (Administrative assistants) 
14 54 Female Community managers (Street director) 
15 67 Male Community residents (Retirees) 

2.2. Data analysis 

1) Initial coding 

The specific process of data initial coding analysis is as follows: 

The first step is to label (define phenomenon) and define the preliminary concept: define the data 
sentence by sentence and word by word. In the first column of the table, mark each phenomenon with 
"(AX)", and further summarize and define the preliminary concept, which is represented by "(AAX)". 
Through the definition of the preliminary concepts sentence by sentence, 84 preliminary concepts are 
finally obtained. As shown in Table 2. 

Table 2 Initial coding table: definition of preliminary concepts 

Interview data Lnitial code 

Labeling (Defining phenomena) Labeling (Defining 
phenomena) 

Define the preliminary concept (have 
you changed your life?) 

I actually think it is very convenient 

a1 The Internet is now more convenient 

a2 Express can deliver everything to the 
door 

A1 Network virtual 
facilities 

A2 Facility quality 
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to eat and what such general 
knowledge of life. Because there are 
also stores in the community that 
can buy things, and then online 
shopping is OK. You can also deliver 
the goods to the door, and you can 
see them in that area. 

Do you think it's inconvenient 
Another is that if you can't avoid it, 
for example, you're going out there? 
Try to avoid these things as much as 
possible. In the community can still 
feel the importance of building 
materials. 

(what places do you think can be 
improved?) Because a community is 
not a community, it still manages 
several    community affairs, doesn't 
immediately connect to the whole 
community of the whole district, and 
what this. 

…… 

a3 I am quite willing to drive for half an 
hour and take my daughter to Wanda 

a4 It's important to see where you live 

a5 Is related to the prosperity of the 
region 

a6 After the epidemic, it is found that 
building materials in the community are 
still very important 

a7 After the epidemic, it is found that 
building materials in the community are 
still very important 

a8 Don't want people outside to come 
in after unsealing. 

a9 There are pharmacies, but the 
categories are not complete 

a10 Unified management of multiple 
cells 

a11 After the epidemic, it is found that 
building materials in the community are 
still very important. The level of medical 
treatment and control in  

a12 Area will affect the community.  

a13 Mainly has complete facilities, and 
basically goes to the square once a day 

…… 

A3 User scope 

A4 Facility type 

A5 Behavior 
attributes 

A6 Behavior type 

A7 Scope of conduct 

A8 Personal 
characteristics 

A9 Subjective 
psychological 
cognition 

A10 Objective 
behavior restrictions 

A11 Cultural 
background 
influence 

A12 Policy 
transmission at all 
levels 

A13 Management 
level 

A14 Epidemic 
prevention and 
control methods 

…… 

The second step, categorization: further classify and abstract the obtained preliminary concepts, and 
refine the category "(AX)" step by step. This is a centralized and active treatment of the preliminary 
concept. Since categories are more directional, selective and conceptual than the preliminary concept, 
the task of analyzing and studying complex and huge data is simplified to investigate these categories, 
and finally 18 categories are obtained. The typical contents and processes are shown in Table 3. 

Table 3 List of preliminary concepts and categorization 

Preliminary concept Categorize 

aa1 Contactless shopping platform 

aa2 Technical support, space (Rookie) 

aa3 Scale requirements of different activity types 

aA4 Physical environment 

aa5 Impact of economic level 

aa6 Environmental issues 

A1 Network virtual facilities 

A2 Facility quality 

A3 User scope 

A4 Facility type 

A5 Behavior attributes 

A6 Behavior type 
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aa7 Facility quality 

aa8 Community safety 

aa9 Convenience 

aa10 Home use 

aa11 Multi cell sharing 

aa12 Indoor activity room 

aa13 Community health care 

aa14 Leisure Plaza 

…… 

A7 Scope of conduct 

A8 Personal characteristics 

A9 Subjective psychological cognition 

A10 Objective behavior restrictions 

A11 Cultural background influence 

A12 Policy transmission at all levels 

A13 Management level 

A14 Epidemic prevention and control methods 

…… 

 
2) Axis coding and Theoretical coding 

Axis coding connects categories together by using the typical model of "condition → phenomenon → 
context → intermediary condition → action/interaction → result", and answers the questions of "where, 
why, who, how, and what the result is"(Charmaz,2014). 

By using the typical model to continue to classify and abstract the categories, five main categories are 
obtained, namely AA1 "public facilities and space", AA2 "life circle behavior activities", AA3 "compliance 
behavior", AA4 "control and community governance", and AA5 "scene of life circle use". These main 
categories are formed by the following typical models. The typical models and category relations are 
shown in Table 4-7. 

Table 4  AA1 Utilities and spaces 

Causal 
condition 

Facility quality…… Intermediary 
conditions 

Network virtual facilities…… 

Action strategy Contactless hopping…… Result User range…… 

Table 5  AA2 Life circle behavior activities 

Causal 
condition 

Behavior properties…… Intermediary 
conditions 

Behavior properties…… 

Action strategy Type of behavior…… Result Type of behavior…… 

Table 6  AA3 Compliance behavior 

Causal 
condition 

Cultural background…… Intermediary 
conditions 

Spontaneous behavior…… 

Action strategy Objective behavior 
restrictions…… 

Result Personal characteristics…… 

Table 7  AA4 Control and community governance 

Causal 
condition 

Policy transmission at all 
levels…… 

Intermediary 
conditions 

Shared management of multiple 
cells…… 

Action strategy Management level…… Result Community safety…… 

Table 8  AA5 Scenarios used in life circle 
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Causal 
condition 

Use function / distance / 
time…… 

Intermediary 
conditions 

Multi platform collaboration…… 

Action strategy Service and distribution…… Result Function improvement of life circle…… 

3. Results  
3.1. Main category 

Through open decoding and spindle decoding, five main categories are extracted. Clarify the connotation 
and nature of the main category to prepare for the subsequent relationship analysis. The main category is 
obtained by further analyzing the internal relationship between multiple categories. This experiment 
summarizes the main categories of 18 categories obtained from open coding and explains the meaning of 
categories, which can lay a good foundation for theoretical construction. This study finally developed five 
main categories and further explained the meaning of categories. 

Public facilities and space: it is the basic support of the material environment for users to live in the 
community. Users' most intuitive expression of space demand is also the best embodiment of residents' 
quality of life in community construction. It includes three aspects, such as network virtual facilities, 
facility quality, and facility type. 

Life circle behavior activities: users' behavior choices under the support of life circle in these three 
situations. It includes three aspects: A) behavior attribute; B) type of behavior; C) scope of conduct 

Compliance behavior: Residents' cognition and defining elements of compliance behavior under three 
scenarios. It includes four aspects: A) personal characteristics; B) subjective psychological cognition; C) 
epidemic risk; D) service support. 

Management and control and Community Governance: in the face of the first line of defense against the 
epidemic, the existing community material space should be used to assist the management, including 
three aspects: A) Policy transmission at all levels, and finally implemented to each household through the 
transmission of superior policies at all levels; B) There are differences in management level in the 
community; C) Mutual assistance among residents. 

Scenarios used in the life circle: the user's feelings are different in the three scenarios, and there are also 
differences and choices in the user's life scenarios. It includes five aspects: A) service and distribution; B) 
epidemic prevention and control methods; C) use function / distance / time; D) function of life circle; E) 
multi-platform collaboration. 

3.2. Core theory 

After summarizing and reconstructing the main category, the author constructs two core theories: 
"interactive improvement of community internal environment" and "intervention and correction of 
community governance". 

In the theory of "interactive promotion of the internal environment of the community", starting from the 
spatial environment, there are three core categories: "public facilities and space", "behavior activities in 
the life circle", and "scenes used in the life circle". The study found that in these three situations, the 
realization of users' needs changes with the choice of behavior and activities. With the reduction of the 
epidemic situation, people's needs for facilities around the community, and in the living circle are 
constantly strengthened, and the degree of demand is constantly changing from shallow to deep. 
However, at present, the material space of community construction is limited, and the matching degree 
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of demand and supply cannot be updated and corrected in time. Therefore, it has an impact on the use 
capacity and provided by the living circle in peacetime and in case of an epidemic. 

From the perspective of community governance, the theory of "intervention correction of community 
governance" is supported by two core categories: "compliance behavior", "control and community 
governance". The study found that during the epidemic prevention and control period, the period from 
the occurrence of the epidemic to nationwide protection is the deepest and most direct stage that has 
the most direct impact on users' compliance behavior. For example, to further promote users' 
psychological perception of compliance behavior and generate psychological motivation for compliance 
behavior through information dissemination. At the same time, in this process, the control and 
governance of the community, under the transmission of policies at all levels, transfer the information to 
different users, and feedback the results of different users' feedback to the governance within the 
community, providing further support for community governance. 

In this study, through the repeated research, comparison, and analysis of the five main categories, this 
paper studies the problem of community epidemic prevention and control from the perspective of 
prevention and control behavior compliance and planning support. Finally, the storyline between the 
main categories in this study is clarified. In the three scenarios, the needs and feelings of users promote 
the differences of users' needs in different life circles and influence compliance behavior and life circle 
behavior activities through their behavior preferences. Among them, the generation process of 
compliance behavior and community governance complement each other. The interaction of the two 
factors will jointly put forward further service requirements for the scenes, public facilities, and space 
used in the life circle. Form a unique life circle usage scenario. 

4. Conclusion 
China's community epidemic prevention and control work simultaneously through the interaction and 
improvement of the community internal environment of the spatial environment and the intervention 
and correction of community governance from the perspective of governance. There are five main 
categories in this process, namely "public facilities and space", "life circle behavior activities", 
"compliance behavior", "control and community governance" and "scene of life circle use". 

In the process of epidemic prevention and control, users present corresponding behavior characteristics 
and guidelines in three situations. Under the three scenarios, public facilities and space are the basis of 
user behavior, compliance / non-compliance is the obvious feature in the prevention and control process, 
and control and community governance are the decisive factors for intervention and correction in the 
epidemic prevention process. The life circle behavior activities in peacetime/epidemic situation are the 
feedback results of compliance behavior, control and community governance in the process of epidemic 
prevention, and finally, form the characteristics of the scene used in the life circle in peacetime/epidemic 
situation. 
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Abstract 

As the global urban agenda is increasingly being restructured by a major emphasis on the 
reproduction of urban space as an opportunity space both in the developed but more in the 
developing world, the implications on the society become a major subject in the current urban 
discourse. The current urban agenda of Istanbul implies constant pressure to renewal every 
square meter of the urban spatiality including inner-city slums, peripheral migrant 
neighborhoods, and historic neighborhoods. The casualties in the process of transformation of 
cities do not solely reflect the change of ownership patterns, the disappearance of security, the 
destruction of urban fabric; the same process also draws on the loss of communities, their 
heritage, and memories. The mechanized system created by the standardization on 
transformation approach erases the 'simple' everyday life routines, and new urban areas are 
created where the individual cannot exist. Based on a story of one family in Istanbul’s Esenler 
Havaalani Neighbourhood, the research that is constructed upon in-depth interviews attempts to 
explore everyday life allows and to showcase a holistic quest on the need for inclusiveness, 
empowerment, and resilience in a world of isolation, fragmentation, and displacement. Listening 
to the stories of people and learning from their everyday life narratives is therefore essential for 
strengthening the bond between the city and society in unlocking planning. 
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Urban Renewal, Everydaylife Narratives, Inclusiveness, Segregation 

1. Introduction  
With the capitalist development process, space faced a serious transformation for the first time by 
moving away from its usual, stagnant, and taken-for-granted state. In this period, which Brenner and 
Theodore (2002) define as the new urban fiction in which neo-liberalization is urbanized, space has 
become a power center where the capital, politics, and local relations intersect. This situation brings the 
place to a position that is evaluated only on the value of the land. Depending on neoliberalism's ever-
growing geography, cities are characterized as the mechanism of enrichment and the center of capital 
(Harvey, 2012; Molotch, 1976; Smith, 2002). Today, the reproduction of space, changing land values 
through neo-liberal policies, reveals the value differences between regions (Tekeli, 2011); where the 
value differences are radicalized, the pressure for transformation increases. Thereby, as a result of the 
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change in the economic and socio-political conjuncture in the transformation of cities, the ownership 
structure of the urban space is redefined. 

The transformation in the space directly interferes with the daily life of the individual. From the social 
scientist's point of view, the breaking point in the discussion of everyday life is seen as urbanization, 
which is defined as the transition from traditional society to modern society (Simmel, 1996; Tönnies, 
1988). Indeed, the importance of research about daily life is explained by the fact that knowing the daily 
routines of individuals sheds light on the social life and, accordingly, the spatial setup (Lefebvre, 1968). 
The city which shapes the daily life of the individual also stands out as a space where individual existence 
struggles. In addition, discussions of everyday life, which is the narrative of the individual's unique 
relationship with space, become more of an issue again (Crawford, 2005; De Certeau, 2011; Lefebvre, 
1968). 

Everyday life consists of habits and ordinary ones. Every conscious or unconscious movement, every 
situation is included in the definition of daily life and has different meanings for the individual even if it is 
not noticed. Scrutinizing everyday life on a theoretical basis, Lefebvre (1971) emphasizes that everyday 
life has static and taken-for-granted features in his definition of daily life, but also mentions its unceasing 
power. Moreover, the view that everyday life consists of intertwined relationships and daily practices is 
common (Bourdieu, 1995; De Certeau, 2011). Accordingly, any intervention to the city is also considered 
to be an intervention to the society and its daily practices and habits (Gregory and Walford, 1989). The 
reproduction of everyday life evolves in itself dependi 

g on the production of the society and individual dialectic in which the original is ignored. The daily life 
practices that emerge from the unique values of each individual leave their place to new standardized 
lifestyles for everyone. Utilizing from this perspective, the city represents a life form that is reproduced 
with the abandonment of the places where the sense of belonging is felt. 

Everyday life narratives allow the society and space to be examined as holistic and interdependent 
variables, against the neo-liberal urbanization policy that separates space from society and society from 
space. For this reason, it is important to focus on everyday life, as light the way for the life of citizens in 
the capitalist world order, where society is segregated and stratified day by day. The fact that spatial 
decisions and policies have a direct impact on the daily lives of individuals also proves this situation. In 
recent years, the global agenda has drawn attention to the importance of social integration as the key to 
creating a society for all. What is more, it stands out that every individual in the society should take an 
active role in the city due to the common rights and responsibilities they have. However, the way the 
built environment is planned or transformed today is insufficient to include and empower citizens. Failure 
to achieve social integration and the planning of the city by only a part of the social cause to social 
segregation (Atkinson and Bridge, 2005; Smith and Williams, 2013). Notions such as segregation, 
exclusion, and individualization that emerged as a result of the disintegration in the social structure stand 
out as the social reflections of the decisions taken (Lees, 2008; Zukin, 1987). The reason for this problem 
is that society is not given a voice in policymaking and urban interventions. In the process of planning or 
transforming the physical environment, considering society and space as integral and interdependent 
variables plays a decisive role in the participation of an inclusive and democratic society in everyday life.  

The scope of this research focuses on Esenler Havaalanı Neighbourhood, which is the first place declared 
as a transformation area within the extent of Turkey's Law No. 6306 on Transformation of Areas Under 
Disaster Risk. It is therefore the particular goal of this research to call for a critical perspective based on 
empirical insight into the everyday life narratives of communities within transforming cities. The main 
question of this research is “What is the role of daily life narratives in changing the planning approach 
and providing a perspective of inclusiveness?”. Therefore, for this research, it is critical to understand the 
situations described as social problems from the perspective of society, to be perceived on the basis of 
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daily life, and to help create areas of struggle. Since social behaviors reflect the meaning of the space, it is 
essential to draw attention to these daily life narratives in order to comprehend the space. Due to the 
research being based on relationality with the subject, a qualitative research method is used. As a 
consequence, the research focuses on 'narrative' or 'life histories', which reveal the social behavior of 
people within the framework of traditional social behavior foundations. The research launched with the 
pledge of experiencing and questioning the urban transformation process by listening and feeling the 
daily life story of the family living in the Istanbul Esenler Havaalanı Neighborhood. Family members are 
Şenay and Atilla. During the research process, observations were made before and after the urban 
transformation in the neighborhood. In addition, after the urban transformation project was 
implemented, the ethnographic research was completed by spending 4 months with with Şenay and 
Atilla in the place where they lived.  

In line with the stated purpose, the research was designed as three titles: (I) Discussions of space and 
society within the framework of the neoliberal agenda, (ii) The effects of urban transformation and 
urbanization on daily life practices, (iii) Transforming everyday life of a family living in Esenler Havaalanı 
Neighbourhood. These three titles, evaluated within the scope of the research, are important because 
they shed light on the social and social problems that arise when planning is not inclusive. 

3. Discussions of Space and Society within the Framework of the Neoliberal 
Agenda 
Cities come to the fore with their land values in the global market shows that cities are presented to the 
global economy not with their original values, but with their land values. Hence, everything that is non-
suitable for global capital ejaculates from the system. Herewith, cities emerge as organized power 
centers where the capital, state policies, and localized social relations intersect (Brenner, 1999). Brenner 
and Theodore (2002) hold the view that neo-liberalization leads to political decisions in cities, and the 
urban planning process cannot be considered independently. As urban spaces become commodities, 
cities do not come to the fore with their life values, but have an abstract space feature that stands out 
with their transformation value; eventually, they become an instrument for potency which wants to 
establish complete control over the place (Crawford, 2014; Lefebvre, 1971). In this way, the leaning for 
urban renewal movements is increasing as a response to the degeneration in urban spaces through urban 
policies and planning approaches.  

Cities transformed by neoliberal policies appear as newly produced spaces whose frames, meanings and 
functions have completely changed (Brenner and Theodore, 2002). This situation causes cities to become 
more similar to each other and to lose their original values (Lovering & Türkmen, 2011). Therefore, urban 
policies, urban plans, or every intervention to the city affects the individual as the major actor living in 
the city, not only physically but also socially. The fact that current planning approaches are designed by 
plans as supports the domestication of the society and cities (Atkinson, 2001; Smith, 1996). Cities that 
become the same and move away from their original value create the consumer society structure. 
Foucault et al. (2008) liken this way of managing cities to entrepreneurial companies.  

Lefebvre (2014) interprets the new social structure produced by urbanization, the individuals 
“domesticated with cappuccino” as Zukin (1995) puts it, as the consuming society of consuming cities. 
Moving away from the expired in the consumer society construction causes the foundations of social and 
social disintegration. The view that major development projects put pressure on the social and physical 
structures of cities, such as social polarization or gentrification, is increasingly taking place in the urban 
agenda (Brenner and Theodore, 2002), which is an obstacle to achieving social integration. 
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Figure 1 Transformation pressure, re-created of space and society. 

As a result, cities presented to the global economy as a planning purpose and as a result, the new 
consuming society target (Castells, 1994; Lefebvre, 2014; Smith, 1996) bring along the discriminating 
power that takes place in cities. The emergence of dual urban structuring created by increasing inequality 
and segregation environments by reflecting on the urban place (Kiper, 2004), and depending on the 
continuous reproduction of the place, cities become a field of struggle for the individuals living in the city 
(Lefebvre, 2014). It is important to draw attention to this issue in terms of emphasizing that planning 
should be community-oriented and together with the citizens. Since the urban planning approach is not 
life-oriented, the bond between society and the city will inevitably be damaged (Crawford, 2005). 
Considering that the most fundamental problem in today's cities is shaped by urban policies that are not 
inclusive, it is underlined that the unlocking of planning will only be possible with inclusion and 
empowerment. 

4. The Effects of Urban Transformation and Urbanization on Everyday Life 
Practices 
The value of research on everyday life is explained by the fact that knowing the daily routines of 
individuals sheds light on the social life and accordingly the spatial setup (Lefebvre, 1971). While the city, 
which shapes the daily life of the individual, comes to the fore as a place where individual existence 
struggles, the discussions of everyday life, which is the narrative of the individual's original relationship 
with the space, have importance again (Crawford, 2005; De Certeau, 2011; Lefebvre, 1971; Tekeli, 2000). 
The first signals of change in the habits of individuals are given as the heterogeneous and chaotic texture 
of urban life replaces the cycle that progresses in the fixed order of rural life. Moreover, spatial 
interventions are at the forefront of the causes of the uncontrolled development of everyday life 
experiences. The reproduction process of capital in space does not only cause a transformation in 
physical life but also affects individual life and reproduces the daily lives of individuals. Though Lefebvre 
(2014) describes space as the product of society, emphasizes that new urban spaces are created where 
the individual cannot exist as a result of the produced modern times, digest in the daily lives of ordinary 
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people in a mechanized system.  Furthermore, as a result of the unequal frame mounting from the 
distribution of capital on the global agenda, new debates arise about the representations of daily life. 

In view of urbanization, which is defined as the tending from traditional society to modern society, the 
rapid retiring of the city and urban space from its social content brings along problems such as isolation, 
separation, and displacement (Atkinson and Bridge, 2005; Lees, 2008; Smith and Williams, 2013; Zukin, 
1987;. The imposition of a new manner of life by the powerful segment of society through planning or 
urban policies reveals the social reflections of spatial injustice and provides an environment for direct 
intervention in everyday life (Lefebvre, 2006). Original values are ignored and replaced by standardized 
new lifestyles for everyone in cities. Connerton (2011) defines as "making modernity forget", is 
considered together with the concern of creating a new society, forgetfulness becomes a part of the new 
urbanization policy and practice. The ability of today's societies to preserve their unique and traditional 
values from the past is gradually lessening and tends to disappear in the past (Giddens, 1999; Jamerson, 
2008). The citizens, who are faced with changing their habits, feel as if they are separated and not 
included in the place they live. Thus, the city becomes to represents a life form that is reproduced with 
the abandonment from the places where the sense of belonging is felt. 

Everyday life of individuals in the process of urban and space transformed within the framework of the 
neoliberal socio-political conjuncture, (i) from the traditional society structure to the individualized 
'modern homogeneous' structure (Bourdieu, 1995; Fischer, 1975; Tönnies, 1988; Wirth, 1964); (ii) from a 
social structure with collective memory, a shared culture, and a sense of belonging to a segregated and 
alienated society structure (Bourdieu, 1995; Debord, 1984); (iii) from the systems of life that lack social 
solidarity relations to exclusion and lack of social capital (Durkheim, 1976; Jacobs, 1961; Park and 
Burgess, 1925; Simmel, 1996). Within the framework of reproduction in the individual-society dialectic, 
'non-community cities' emerge, where social integration cannot be achieved and social cohesion is 
damaged day by day, due to the distancing of social memory from the unique. Understanding all these 
situations from the perspective of society is only possible by focusing on the everyday life narratives of 
the individual. 

5. Transforming Everyday Life Narratives in Esenler Havaalanı Neighborhood 
In this section of research, research findings on Esenler Havaalanı Neighborhood, Turkey's first urban 
transformation project, are presented. This neighborhood was declared as a risky area within the scope 
of Law No. 6306 on Transformation of Areas under Disaster Risk; which enacted in 2012. Focusing on the 
change of daily life routines in transforming cities, the experiences in the transformation process and the 
effect of the family on the reproduction of daily life are discussed regarding what a family says. 

5.1. Spatial Development Process of Esenler Havaalanı Neighborhood 

Esenler Havaalanı Neighborhood, located in the center of Esenler District of Istanbul, is one of the first 
settlements of the district. It has an important place in terms of its location, as it is close to the districts 
that can be described as the commercial centers of Istanbul. Therefore, there has been a rapid 
population growth in Esenler district between 1970 and 1982. The increasing population density of the 
district coincides with the urbanization process of Turkey, which is divided into four periods: 1923-1950, 
1950-1980 (Tekeli, 2012), 1980-2000 and 2000 (Ataöv and Osmay, 2007). 
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Figure 2 Location and spatial transformation (1970-2019) of Esenler Havaalanı Neighborhood 

Between 1923-1950, which is defined as the first period, the number of shanty houses increased day by 
day in the city periphery. This situation started to come to the fore as the beginning of the problems of 
construction in the cities. Slum structures emerged in the first period of urbanization in Turkey. It 
continued as a subject of struggle in the following periods as well. The years between 1960 and 1980, 
when the Turkish economy grew, are defined as the second period. In this period, migration from the 
village to the city increased and the housing problem expanded all over Turkey (Tekeli, 2011). In this 
period, the licensed housing stocks in the city started to transform into multi-storey and high-density 
apartments. During this period, ‘gecekondu’ areas were altered to legal areas in the city macroform 
(Şenyapılı, 1998; Çavuşoğlu, 2014). Esenler Havaalanı Neighborhood is an example of such settlements. 

The third period which was defined by cities that were affected by an open liberal economy and 
globalization is 1980-2000. In this period, major metropolitan projects was scheduled and the effect of 
neoliberalism on the city was observed. (Yalçıntan and Çavuşoğlu, 2010). The post-2000 period, on the 
other hand, appears as the period in which the cooperation of the local government with the private 
sector accelerated and the transformation was evaluated strategically (Ataöv and Osmay, 2007). In this 
context, the most important development of the post-2000 period in terms of spatial transformation is 
the inclusion of urban transformation in laws. Urban transformation in Istanbul emerges as a tool to 
change the face of the city and re-establish the city (Aksoy, 2014). 

Before the old houses of the interviewed family were transformed; It has a plot of 154 square meters. It 
has 90 square meters on the ground floor and 100 square meters on the other 3 floors. Their house is a 
family apartment built by themselves in 1978 with their own efforts. The family continued to live in this 
house until 2012.  

After being declared a risky area within the scope of Law No. 6306 on the Transformation of Areas Under 
Disaster Risk in 2012, the residents of the neighborhood, who left their homes, started to look for a new 
house to rent in that period. Due to the fact that the neighborhood was declared a project area, the rents 
of housing in Esenler District increased. Therefore, the residents of the neighborhood had great 
difficulties in finding a house and had to struggle with economic difficulties. In addition, with the 
evacuation of the neighborhood and the moving of the residents to their new homes, the concerns about 
the details of the project started to increase. As the houses started to be demolished, the residents of the 
neighborhood mostly mentioned that they felt aggrieved because they could not get information about 
the process. During the project, the residents of the neighborhood said that they were invited to the 
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meetings, but they could not get answers to their questions at the meetings. Neighborhood residents 
stated that clear information about the project is not shared and the process does not progress 
transparently. This situation, the progress of the transformation without including the residents of the 
neighborhood shows that the destruction of the neighborhood is evaluated only physically and the lives 
and memories of the individuals living here are ignored. 

It was a very difficult process, we do not know where and how we will live, and we do not know when 
and how our house will be completed. Can you imagine the desperation? As everyone in the 
neighborhood is looking for a house at the same time, rents have also increased. Nobody wanted to 
move away from where they live.  So, I want it to be seen how we suffered  and disappointed.  (Şenay, 
Personal Interview, 12.05.2018).  

 

Figure 3 The transforming frame of the space in Esenler Havaalanı Neighborhood. 

5.3. The Transforming Narratives of Everyday Life 

With the completion of the urban transformation, the Havaalanı Neighborhood has become a closed site 
with 2373 flats, 12 blocks and 55 workplaces. 1403 flats and 32 workplaces were built for beneficiaries, 
and 970 flats and 23 workplaces were built to finance the project (Emlakkonut, 2016). It has been difficult 
for all neighbors like the Çalık family to abandon the usual life and move to an unfamiliar order both 
physically and socially. The fact that the residents of the neighborhood could not be organized in their 
new but small houses and that their belongings could not fit in their new homes caused them to change 
their daily lives. 
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How can we host guests in a house where we can't even fit the furniture? If I have guests to, where 
will I sleep? You can't invite anyone to your house. (Şenay, Personal Interview, 17.09.2019). 

When the needs, demands and social structures of the beneficiaries are not taken into consideration 
while the transformation projects are being carried out, the constructed houses become unusable living 
spaces. This situation causes the basis of the discussion of whether cost-oriented or individual-oriented 
production. It is known that many houses constructed in the current urban agenda ignore individual and 
community life. In each interview, narratives about the 'learning the difficulties of living on the site' were 
recorded. Individuals feel the pressure of transformation on themselves and have to change their 
behaviors accordingly. The fact that these designed areas do not match the lifestyles of the families living 
in Esenler Havaalanı Neighborhood reveals that the projects produced do not come into contact with the 
public and prevent the public from feeling belonging. It is an undeniable fact that transformation cannot 
be thought of independently of people, due to its spatial as well as social, economic and political 
dimensions. 

This emerging alienation causes intolerance in the new society structure Atilla explains this situation; 'Our 

neighborhood was our family'. Each of the interviewees talks about the lack of sense of belonging both in 
the houses they rent out and the site they live in. All of them emphasize that they feel 'in a closed box' in 
a high-rise complex while living in a family apartment, a neighborhood unit. Even when talking about the 
increasing number of facilities the interviewees emphasized that the main problem was to be 
individualized. 

 

 

Figure 4 Esenler Havaalanı Neighborhood, old neighborhood life. 

6. Conclusion 
Everyday life and space are two interdependent/related notions. As a result of the effects of globalization 
being felt more in cities and the inequality expanding from the distribution of capital, the everyday life of 
society and individuals is changing. It is possible to say that everyday life is structured through space, and 
space causes the transformation of society by changing everyday life and social framework rather than 
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creating a new society. Thereby, every planning decision or urban policy is taken for space directly affects 
human life. In case, ensuring that cities are livable spaces for everyone is possible by 'togetherness', 
'inclusiveness', and 'empowerment'. It is necessary to have a voice in the plans and urban policies 
prepared for the areas where society lives. Otherwise, all the decisions taken create spaces that the 
society does not feel belonging to, and this causes social degeneration. In the decisions to be taken on 
the urban space, in the policy proposals to be presented on the city, or in the new perspective to be 
included in the planning, everyday life and social-economic conjuncture should not be ignored. 

The first step to participation is to ask for ideas and listen. Listening is possible by being a partner in daily 
life narratives. Focusing on everyday life narratives as part of the ethnographic research process creates 
an environment for the politics and practice of urbanization to be evaluated within the framework of the 
individual's life. In this context, in the research based on the narrative of the family interviewed in Esenler 
Havaalanı Neighborhood, many results have been obtained regarding the effect of the transformation of 
the space on daily life practice.  

In the transformation process in Esenler Havaalanı Neighborhood, the fact that physical transformation is 
the dominant actor rather than families, ignoring the difficulties experienced in the process, and the 
neglected to the people living in the neighborhood show that the transformation is viewed unilateral. The 
construction and organization of spaces that are deemed appropriate for the weak by the powerful 
section of the society, and thus the creation of 'appropriate' lifestyles, creates an environment for direct 
interference in everyday life by revealing the social reflections of spatial injustice. Transformed spaces 
designed and produced by focusing on cost, rent and quantity do not satisfy to daily needs. Rather than 
the qualitative and quantitative adequacy of the reinforcement, it is important how it satisfy to the needs 
of the society it serves and to the desire for daily life. 

People who cannot live in the transformed areas and do not feel that they belong to there have to move 
from that area over time. These actions aimed at segregation and indirect displacement deepen the 
differences within the city. In fact, for citizens, leaving the area they live in means much more than 
leaving to move. What is left behind is not just land; cultural environment, sense of belonging and 
comfort zone. At this point, the main concern of planning should be people. It should be a guide in 
producing new cities for everyone together with the citizens. This is how it is possible to unlock planning.
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Abstract 

Public Transport is considered a sustainable mode of mobility, in light of lesser per capita carbon 

footprint; studies suggest the majority public transit users are from lower or middle income 

groups (Kyungsoon Wang, 2017). In order to strengthen the public transit ridership, the concept 

of Transit Oriented Development (TOD), featuring high density affordable residential 

neighbourhoods near the transit station, has been coined and implemented world over. It has 

been observed during literature review that proximity to transit has a positive impact on land 

value, while there is a mixed literature on the association between transit proximity and real 

estate values, there is scant literature relating transit proximity to real estate rents.    

As India is striving to achieve affordable housing for all by year 2025 and for achieving this goal 

providing self-owned housing is the biggest challenge. Therefore, recently India adopted Rental 

Housing Policy (RHP) which envisages promoting affordable rental housing as an alternative 

choice of housing. Studies found that citizens who lived in affordable rental housing belong to 

economically weaker sections whose primary mode of transport is public transit. Therefore, it is 

quite important to validate the impact of transit service on housing rents. This research paper 

thus analyses the relationship between housing rents & transit proximity. Transit network of 

Bhopal city was mapped along with housing rents of different areas as derived from the property 

listing websites. Using data regarding location and pricing extracted from property rental 

websites and the transit station coordinates, the association between transit corridor proximity 

and rents with respect to distance from the transit corridor centrelines is estimated. A hedonic 

model for estimating this effect of transit systems on housing rents was used for the city of 

Bhopal, India. The model is used to estimate the external benefits concerning property rental 

values which may be attributed to the public transport service at the present time. Impact of 

public transit systems on housing rents was found significant, with strong positive associations 

between housing rents and transit station proximity. Implications are offered for land use 

planning along public transport in order to promote affordable housing near transit stations. 

Keywords 

Urban; Transit; Impact; Housing; Rent; India 
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1. Introduction 
India is on the verge of urban transformation. In 2015, the country's urban population surpassed 420 
million people, accounting for 33% of the overall population. By 2050, it is predicted to be double folded 
to 800 million people, with one in every two Indians living in towns and cities. As India's urban population 
grows, so does the country's housing need, particularly among the poor who live in slums. More than 
22% of urban households lived in slums in the 2543 cities in which there were slums (Census, 2011). 
Economic growth, strict planning and development laws that result in inefficient land use, and 
speculative land and real estate investment have led to an upward push in the price of land and house in 
cities, as well as a decrease in housing affordability. Housing shortages affect mostly the EWS and LIG, 
and the younger group of urban migrants changing cities in search of better prospects, affordable houses. 
Everyone deserves a safe place to live in. Today, however, most cities across the world have significant 
issues in providing secure and suitable housing for their citizens, particularly in rapidly growing areas with 
limited low-cost housing options. Even people with consistent incomes struggle to find an affordable 
home to buy or rent.  

Transit system of any city is an important element for the city's growth. People rely on transit to travel 
daily. A city's movement is maintained via on-time trains and buses, traffic-free highways, and cycling and 
pedestrian routes. As cities grow, they often become denser, more congested, and more complex. Good 
transportation, in turn, brings people closer together, saving time and money while also making it easier 
for businesses to trade, all of which contributes to the economy's growth. A strong urban transport 
system is crucial for city efficiency, given the need for mobility in cities (Shivakumar Nayka, 2019).  To 
maximise the benefits of improved transit accessibility, transit-oriented development (TOD) promotes 
the utilisation of built-environment variables such as mixed-use, density, and walkability. There are 
various studies to support the transit impact on housing prices. The effects of BRT on property values 
varies depending on the level of property prices (Mathur, 2020).The accessibility and proximity effects of 
BRT across the whole price spectrum are studied in this research so that it can answer some questions 
such as “does housing prices depend upon the accessible distance? Does accessibility to nearest public 
transit have different effects on rental charges at different locations? 

To answer the above-mentioned issues, we applied a sampling approach and a hedonic model to mimic 
transit accessibility and proximity impact in rental homes in Bhopal, India, based on 55 observations. This 
study addresses the gap by evaluating the impact of transit-oriented conditions on home rental values 
near transportation node. A method for assessing the effect of public transit on home rental values is 
proposed in this paper. This approach is capable of properly depicting Bhopal's present status of urban 
transportation and housing linkage. A hedonic model was employed to evaluate the effect of 
transportation networks on housing rentals when it came to model selection. The model is designed to 
determine the external advantages of public transportation in terms of existing property rental prices. 

2. Literature Review 
Public transit services provide riders with station-to-station services. People who reside near the public 
transit stations may usually take use of public transit so ridership of public transit increases at the 
proximity of transit stations. Housing renters are prepared to pay more for a home with strong 
accessibility to the transit stations. Many researchers have established that there is a favourable 
relationship between transit accessibility and home prices. On the other hand, it causes many serious 
concerns for residents near transit stations like noise/air pollution, unattractive environment. More 
transport choices could be added if transit facilities are introduced and cut the time it takes to get to the 
CBD (Central Business District). According to land rent theory, the most preferable location with a high 
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level of accessibility is a central business district; however, as we go away from the zero distance, rent 
decreases significantly since available land expands exponentially as we move away from the most 
accessible area (Pászto V., 2020). According to certain theories, transit accessibility impacts rentals in the 
housing sector because the more accessible and area is via transport, the more desirable the place is and 
the higher the rent. The low housing economy is based on affordability and, more crucially, proximity to 
public transportation inside the city (Shrish B Patel, 2018). By connecting Greenfield sites situated in the 
peri-urban region to feeder services via high-frequency BRTS, affordable housing may be supplied for all 
income levels in urban areas, particularly those who reside in Greenfield sites situated in the peri-urban 
region. High-income families with one or more automobiles are the most vulnerable to highway network 
expansion, whereas low-income families without access to vehicles are disproportionately impacted by 
the construction of the BRT line (Ali Shirzadi Babakan, 2015). Construction of affordable housing 
developments in a suitable community location or an environment that promotes non-automobile travel 
preferences is one answer for low-income inhabitants' access to both work and non-work activities. Low-
income households are more likely to live in neighbourhoods that are more location-efficient, with 
smaller homes, better transportation access, and lower rates of automobile ownership (Gregory L. 
Newmark Ph.D, 2015). Building inexpensive multifamily dwellings and tenements in preferably sufficient 
areas that are more accessible as it is getting tremendously expensive, according to a recent research in 
California. As a result, some regulatory relief is being granted to developers in exchange for 
experimenting with towns that have less stringent parking regulations. Creating housing dwelling units 
for low-income tenants who are unlikely to possess vehicles by building multifamily homes and 
tenements with relatively minimal onsite parking seems equitable. 

Cities are constructing public transportation through equitable Transit-Oriented Development policies to 
alleviate the negative consequences of rising property values induced by immigration to urban regions. 
Demand for fairly priced housing is growing in almost every city in the country, but it is growing 
considerably faster near public transportation. Cities around the country have adopted and implemented 
regulations to help people buy, develop, and maintain affordable homes near public transit. TOD Funds 
are a source of funding for land acquisition, the construction or maintenance of affordable housing or 
community services near public transit (Emily Thaden, n.d.). On a worldwide basis, TOD is gaining 
popularity as a recognised strategy for attaining Smart Growth and Sustainable Development. TOD 
improves transit station accessibility by constructing a pedestrian and Non-Motorized Transport (NMT)-
friendly structure that benefits a large number of people, hence increasing ridership and enhancing the 
facility's financial and financial feasibility (Renne, 2009). 

To evaluate the effect of transportation networks on housing rentals, hedonic model is selected for the 
research. According to (David R.Bowes, 2001), proximity near transit stations is deemed undesirable in 
Atlanta due to noise and perceived safety concerns. The value of properties within a quarter-mile buffer 
of transportation stations is 19 percent lower than comparable properties three miles away. Homebuyers 
are prepared to pay more for homes in TODs, according to previously developed hedonic models (Belden, 
2003).  Some researches imply that higher-priced residential units require proximity to transit stations, 
improved pedestrian facilities, and urban planning (Keith Bartholomew, 2011). 

3. Research Method and Data Collection 
The target sampling approach has been used in the study to establish the link between affordable 
housing and public transportation. Samples were obtained from various locations of Bhopal city along the 
city's transportation network through the property listing websites.  
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There were 55 rental housing properties sampled, which were then plotted on the Bhopal city transport 
route map, based on their distance from the nearest public transportation, a link is formed between the 
affordability of rental housing and transit. This was done on the basis of documenting the rental price 
indicated on the website along with other details like floor area, location, amenities etc. From the nearest 
transportation stop, we examined the rental property's accessibility. GIS mapping is performed in this 
analysis, and selected properties are displayed. The Figure 1 depicts the locations of bus stops and rental 
residences in the city used in this study. 

 

Figure 1. Bus-Stop & Residence Mapping, Bhopal. Source: Authors 

4. Data Analysis  
Using the variables x and y to calculate the correlation coefficient, where x is the monthly rent and y is 
the distance from public transportation stops. 

 
Where: 

N      = Number of pairs of scores 

∑ xy  = sum of the product of paired scores 
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∑ x2 = sum of squared x scores 

∑y2  = sum of squared y scores 

x̄ = average of x scores 

�        = average of y scores 

The tabulated data was to be checked for correlation, and since the data was discrete and 
continuous, hence Pearson’s correlation coefficient was chosen to be applied on the data.  Pearson 
correlation coefficient method was attempted on the data hence received and results of the statistical 
analysis were obtained, as shown in Table . It was found that the rent and distance values are negatively 
correlated, the correlation coefficient was found to be negative at (r = -0.2115) and is significant with p 
value less than 0.05 (0.008), indicating that the two variables are inversely proportional i.e., as the 
distance from public transportation increases, the rent value drops, and vice versa. However, because 
public transportation users are not wealthy, they cannot afford to reside near public transit services. 
These results also justify the fact that the rental value of houses near public transport is higher as 
compared to those which are far from it. As the basic concept of transit oriented development is to 
create affordable housing near the transit stations so that the lower and middle income group citizens, 
who are the real users of public transport, can reside in the transit influence zone. The analysis found 
that the principles of TOD are being defeated in this case.  

Table 1: Pearson correlation coefficient between rent and ditance from public transit. 

Variables Disatnce from Public Transit Level of Significance 

Rent -0.212 0.008 

Source: Authors 

In Figure 2 study of rent and distance values is done with a two-period moving average. The red 
line presented is generated by averaging the specific data values which smoothes out variations in data to 
show a trend more clearly. 

 
Figure 2. Two period moving average analysis between Rent and Distance. Source: Authors 
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In Figure 2, a moving average is added on a scatter chart which is based on the x-values plotted in the 
chart. Therefore, the desired results are calculated by sorting the data present in x-values before adding 
the trendline. 

 
Figure 3. Linear variation between Rent and Distance. Source: Authors 

When the rent per month values is compared to the distance from public transit points (bus stops) in the 
graph above, the trendline clearly shows that as the distance from public transit increases, the rent per 
month values decrease, and if the distance values decrease the rent per month values tend to increase as 
shown in Figure 3. While mapping both the parameters, rent and distance, the first step begins with the 
collection of rent and public transit data points, followed by the creation of a consecutive buffer along 
the public transit data points ranging from 500-3500 meters. Further, the rent of residence is combined 
with the buffer distances which tells us the impact of distance from public transit on rent of residences 
nearby, proving the point that rents near public transit are higher and away from public transit are lower, 
making unaffordable for the commuters of public transport and also impacting the user accessibility as 
well as the capability of the public transportation system as shown in Figure 4. 

5. Findings and Conclusions 

In this study, 55 rental houses were selected and identified based upon target sampling in the urban 
areas of Bhopal. The rental value and the disatence from the nearest transit station were compiled from 
a number of different property listing websites. Their rental expenses and built-up space are used to 
calculate rent per unit area (sq. ft). The nearest public transportation station, as well as the distance 
between the transit station and selected dwellings, were noted. Study found that rental rates increase 
significantly as we approach closer to the public transit station, and that rental costs decrease 
significantly as we approach further away from the public transit station. It depicts that it is unaffordable 
for residents to live near the public transport station, as the majority of those who utilise public 
transportation are not comfortable financially. Therefore this study address that accessibility and 
connectivity has a greater impact on residential rental prices. This study fills the gap by examining the 
influence of transit-oriented conditions on house prices near public transportation. A method for 
evaluating the influence of public transportation on property values is presented in this study. 
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Figure 4. Residential Rents v/s Distance from Public Transit. Source: Author 

The chosen methodology is capable of accurately representing Bhopal's current state of urban 
transportation. When it comes to model selection, a hedonic model was used to analyze the influence of 
transit networks on home rents. The model is intended to calculate the external benefits of public 
transportation in terms of current property rental rates.  

The findings of the study make it inevitable for the city planners and administrators, to look into the 
aspects of affordability and housing rents, when planning for an inclusive public transport. As it has been 
observed that public transport leads to gentrification of an area, where the lower and middle income 
group citizens may not be able to afford living in that area on account of high rental price. A need for 
policy on regulating the value of the housing rental in the transit influence zone may be considered in 
order to make the economically weaker sections of society to live near transit and use it. This will also 
increase the ridership of public transport thereby making the cities transport system more sustainable, 
economically as well as environmentally. 
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Abstract 

The development of any community is inextricably linked with the space in which a 
community functions. Neuroscience research reveal that the most negative emotions in 
social coexistence are triggered by exclusion, including inability to participate in public life 
due to architectural accessibility barriers. This means that without implementation of 
inclusive and pro-social space assumption, the negative, constantly functioning in 
numerous places state will not be changed. In Poland, a law on “ensuring accessibility for 
people with special needs” was enacted in July 2019, forcing administrators of public 
money to take measures to ensure that all facilities under their authority are adapted to 
the limitations and needs of users with varying degrees of disability. Due to this reason, 
among others, an action for widely understood accessibility was undertaken by the Silesian 
University of Technology. The realisation of this task overlaps with the idea of the "Wise 
City", which has recently been gaining increasing social acceptance and which aims to 
balance the influence of smart technology on urban planning and architecture through its 
coexistence with ecology and human potential. The aim of this paper is to present, on the 
example of a small public space in Gliwice belonging to the Silesian University of 
Technology, the planned and to some extent already implemented positive solutions not 
only in terms of eliminating architectural accessibility barriers but also in terms of 
implementing new, innovative on a Polish scale solutions for city accessibility such as 
navigation and information system for the blind compatible with tactile maps.  

 

Keywords 

Architectural accessibility, Wise City, Navigation and Information System for the Blind, Tactile 
Maps 

1. Introduction  
The development of any community is inextricably linked to the space in which it functions. This means 
that, on the one hand, the community shapes the space, and on the other, the space shapes the 
community. Among the many urban development trends that have gained acceptance and popularity in 
recent decades, such as the Just City, Smart City, Eco City, Green City, 15-minutes City or Wise City, the 
author believes that the latter should play a leading role, since its aim is to balance the (inevitable) 
impact of modern technologies on urban planning and architecture through its coexistence with ecology 
and human potential.  

 

424



Certainly in the coming future we should shape space by searching for its role rather than its shape. If the 
role of space is, among other things, to include all potential users in the participation of society, this will 
naturally fail without ensuring that the urban / architectural space is accessible to them. 

It is not necessary to conduct strictly scientific research to observe that the most negative emotions in 
social coexistence are caused by exclusion. This means that without applying the assumption of inclusive 
and pro-social space in everyday life, we will not change this negative condition, which still exists in many 
places and eliminates different groups of users and status from social life. 

In Poland, changes in this regard are moving, as it currently seems, in the right direction. In July 2019, a 
law on “ensuring accessibility for people with special needs” was passed, forcing the administrators of 
public money to take measures to ensure that all facilities under their authority are adapted to the 
limitations and needs of users with diverse disabilities (including the physically disabled, the blind and 
visually impaired, the deaf and hearing impaired, the autistic, the elderly, pregnant women and many 
others). Due to EU funding, universities have also been given the opportunity to introduce changes 
appropriate to accessibility for people with special needs in a range of fields, including space. 

The aim of this paper is to present, on the example of a small public space in Gliwice belonging to the 
Silesian University of Technology, the planned and to some extent already implemented positive 
solutions not only in the area of eliminating architectural barriers, but also in the implementation of new, 
innovative solutions for urban accessibility in Poland. 

2. The concept of architectural accessibility – own research 
2.1. Research methodology 

In order to gain a better insight into the area of studied issues, it is worth recalling the work of Marans 
and Stimson [Marans, Stimson 2011] covering the problem of Quality of Urban Life (QOUL). The authors, 
apart from analysing “classic” data in the field of objective indicators (data based on numbers, statistical 
data) and subjective indicators (resulting from users' assessments), also analysed behavioural indicators 
(observation of how space is used - how users function in it and use it). The last group of indicators 
included: use of public transport, visits to cultural institutions and participation in cultural events, visits to 
parks, participation in the activities of local authorities or mobility in the area of residence. The author's 
research has extended this list to include, among other things, mobility in the “in-between” buildings. 

An important part of the search for optimal design of the built environment is also the question of 
architectural order as determining social functionality. Schumacher [Schumacher 2012] describes it in 
three dimensions: organisational, phenomenological and semiological. The organisational dimension 
encompasses the physical properties of space - it assumes that the effective use of the built environment 
depends on the ordering of users' activities in it and the way they move around. The phenomenological 
dimension relates to perceptual relationships - here the effective use of the built environment depends 
on the speed and ease with which the user gains an orientation and familiarity with a place. The last 
dimension: semiological, embraces semantic issues - effective use of the built environment is based on 
rapid and thorough understanding of this environment as a system of signs conveying their social 
meaning. I do not think anyone doubts that legibility and memorability of space and place gives a sense 
of security for every human being. In the case of people with disabilities this is particularly relevant. 

When seeking to scientifically verify whether a given space meets the criteria for architectural 
accessibility, it is worth using two combined methods, i.e. a research walk and a method of qualitative 
research in architecture and urban planning called Post Occupancy Evaluation [8]. POE is a method for 
assessing the quality of the built environment during use with the participation of clients and users. This 
method of examining buildings and in-between them covers three basic issues: technical quality 

425



(technical condition, maintenance condition, standard, technical safety), functional quality (including 
organisational and ergonomic quality) and behavioural quality (the impact of the organisation of a place 
on /among other things/ behaviour, spatial orientation, safety, and the sense of aesthetics). In the group 
of behavioural issues, the sensory experience of space through smell, sound, touch, etc. is also 
addressed. 

The research carried out by the Authors, although more in the nature of experience than of meticulous 
records so far, included all three questions, as it was this approach that allowed a complete picture to be 
obtained of the existing architectural and urban accessibility barriers in the space studied. 

Currently, as part of the funding obtained in 2019 for the “Accessible University” project, a study entitled 
“Accessibility Standards of the Silesian University of Technology” is being finalised. To obtain 
authoritative results, a research method called Evidence-Based Design is employed, a concept derived 
from the knowledge-based medicine paradigm (Evidence-Based Medicine).The EBD approach was first 
defined by Hamilton and Watkins [2009] as follows: “the conscientious, explicit and judicious use of the 
best available knowledge from research and practice in making important decisions with an informed 
client as part of the work on any project”. The authors of the concept list four levels of data-driven 
action: Peer Review, Unbiased Reporting, Hypothesis and Measurement, Critical Interpretation of 

Research. The comprehensive report in this matter is still an internal document of the Silesian University 
of Technology and will be published after the completion of the project, i.e. in 2022. 

2.2.  Exclusion from architectural accessibility – where the problem lies  

The persistently existing architectural barriers for people with physical, sensory or intellectual disabilities 
are a key problem for the accessibility of public spaces. In this respect, urban audits, based as mentioned 
on the Evidence-Based Design research method, are the key word for the changes being undertaken. 
Most people, including designers, perceive architectural barriers through the prism of a given place: e.g. 
there is not a ramp or lift, parking space or adapted toilet. However, the lack of these architectural and 
urban elements is only a part of a much broader picture. 

In order to comprehend the multiple dependencies which determine whether public spaces are 
accessible spaces for people with disabilities, it may be sufficient to examine a diagram called the Urban 

Circle of Life developed by the author . In order to benefit from public spaces in a meaningful way, it is 
necessary to reach them. The journey to the city, to the places of interest, commences from the place of 
residence of a person with disability, which in most cases is adapted to his special needs. For this person 
the first moment of encountering a barrier is leaving the flat, the next moment is leaving the house or 
block of flats, then getting to the car or to the public transport stop, getting to the destination place, 
parking the car or getting off at the desired bus stop, then walking from the car park or bus stop to the 
destination place. Finally, entering the building, moving around the building. The process of returning 
home is analogous. (Fig.1) 
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Figure 1. Urban circle of life (author: Ujma-Wąsowicz K.) 

There is another important issue to be raised in this context. It is often the case that when designing an 
urban or architectural space, the designer thinks in the best of intentions about ensuring accessibility for 
all groups independently: for people in wheelchairs, for the blind, for the deaf, and others. However, it is 
important to realise that some seemingly most obvious concepts are not solutions for everyone: e.g. A 
lowered kerbstone for a person in a wheelchair is a great danger for a blind person ( they do not know at 
which moment they will find themselves in the street); modern and aesthetic touch panels in lifts are 
completely useless for blind people; repeated voice announcements in public transport are on the one 
hand crucial for orientation for people who do not know the route and for blind people, on the other 
hand they can be annoying and irritating, e.g. for the driver of a bus/tram, and many other incompatible 
ways of avoiding inconvenience. Therefore, in order to gain knowledge in this field, the audit should be 
carried out simultaneously with the participation of people with diverse disabilities, e.g. people in manual 
and electric wheelchairs, people who are blind from birth and go blind as adults, people who are deaf and 
have impaired hearing, etc. This is extremely necessary to remove spatial barriers in line with the 
principles and objectives of Universal Design. 

2.3.  Wise City – the city of the future? 

As Francesco Schianchi states the concept of the city of wisdom corresponds to the Latin “civitas”, which 
is a city of souls, of inhabitants, as opposed to “Urbis”, a city of stones, of structures 
[https://www.matchup-project.eu/news/smart-city-and-wise-city/]. The wikipedia pages, on the other 
hand, read that Civitas was the religious and political association of the families of the tribe, while urbs 
was the place of reunion, the dwelling place and above all the sanctuary of this association. Thus, 
although Civitas and urbs, which we define as city, were not synonymous among the ancients, it is 
obvious that they should not exist without each other. Perhaps the author makes a rather risky thesis, 
but an analysis of the records of the Athenian Charter and the past years records the period of 
Modernism as one that, initiated in the 1930s by members of the CIAM, disrupted this seemingly obvious 
relationship. 

As mentioned in the introduction there exist numerous (attractive) trends in the development of 
contemporary cities or cities of the future, such as cities of equality of people (Just City), cities supporting 
green and blue infrastructure (Eco City / Green City), polycentric cities, trying to eliminate car traffic as 
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much as possible, and thus grey infrastructure (15-minutes City) and obviously cities saturated with 
intelligent technology (Smart City). While e.g. the first four ideas have the potential of a return to social 
integration and to nature, the last one seems in this context, although inevitable for the functioning of 
the “Z” generation and younger, relatively unsafe. The term “Smart City” has grown in popularity over the 
last twenty years. Proponents of the digital revolution believe that communication technologies will 
radically transform cities, offering a wide range of new services that will simplify our daily lives. However, 
when you delve deeper, smart technology can lead not only to widespread surveillance, but also to the 
appropriation of human time and natural space. For smart technology to thrive, the collection of large 
data sets is essential. The risk is that their owners are/will be able not only to monitor what citizens do, 
but also to understand their will, which can influence collective behaviour. 

In other words, for the modern city the adjective “smart” should be replaced by the word “wise”, and the 
other concepts mentioned could easily be represented by the Wise City, an idea which aims to balance 
the inevitable influence of modern technology on architecture and urban planning through its symbiosis 
with ecology and human potential. The city of wisdom focuses on a quality of life in which no one feels 
excluded. [https://www.matchup-project.eu/news/smart-city-and-wise-city/] 

3. Accessibility of the campus of the Silesian University of Technology for 
people with dysfunctions  
3.1. “Accessible University” – designated tasks in the area of architectural accessibility 

In 2019 the Silesian University of Technology has obtained from the European Social Fund (European 
Union) from the Operational Programme Knowledge-Education-Development (PO WER), the opportunity 
to implement the task referred to in brief as “Accessible University”. Funding for the project allows for 
the introduction, mainly for disabled and other limited students and employees of the University of 
Technology, of lasting changes in terms of ensuring widely understood architectural, communication and 
information and digital accessibility. The title of the research project to be executed over three years 
(from 1 January 2020 to 31 December 2022) is: “The Silesian University of Technology - a university aware 

of needs and equalising life chances”. It should be added that the Silesian University of Technology has 
been realising the accessibility programme for many years, but its previous activities were based on 
individual initiatives, grassroots character, which resulted in only a random improvement of studying and 
working conditions. Conducting activities within the scope of this project permits the theme to be put 
into effect at various levels, including primarily at the material level (removal of architectural barriers) 
and training level (extensive education among employees and students). 

The key body established within the project is a unit consisting of a Team of Experts / Advisors (including 
students and doctoral students with disabilities), whose task is to harmoniously organise all possible 
actions, guaranteeing successive improvement of studying and working conditions for persons with 
special needs. Under its auspices, for example, activities related to the development of “accessibility 
standards” for the Silesian University of Technology are being finalised, implementing not only the 
principles of universal design, but also (which is not very often included in “standards” developed for 
various cities in Poland) the principles of ergonomic design. 

As part of the project, an extremely significant task will be the establishment in the near future of the so-
called “Accessibility Laboratory” located in a small urban space which is part of the academic town of the 
Silesian University of Technology in Gliwice and in a designated room in the building next to the Office for 
Persons with Disabilities at SUT. The aim of the activities of the Laboratory will be to enable 
interdisciplinary research on the problems of human functioning in accordance with the principles of 
universal design with the use of smart technologies, and to test the implemented solutions. The 
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“Accessibility Laboratory” will not only be a research field; it will also serve didactic and analytical 
purposes for students, graduates and employees of the Silesian University of Technology. 

3.2. Navigation and Information System for the Blind – electronic markers  

One of the - not only desirable, but also seemingly more interesting - solutions implemented by the 
Silesian University of Technology within the framework of the “Accessible university” is modern thinking 
about facilitating spatial orientation for people with disabilities, in particular visual impairments. The 
issue of safety of blind and visually impaired persons is very neglected in Poland, in the public space, and 
the applied solutions are selective and ineffective [http://totupoint.pl/strona.php?nazwa=geneza]. On 
the one hand, the world is overcrowded with various messages, on the other hand, there is a problem 
with obtaining and delivering information for this group of users about a particular place they would like 
to visit at a particular time. The point is that it should be provided for them in a simple form, easy to 
comprehend, but at the same time not intrusive, so that they can get acquainted with it before they 
leave home, so that it is not only visual, but also in voice form.   

The founders of the Warsaw-based company “PIRS Creative Lab”, in particular Jan Szuster (a blind person 
who lost his sight as an adult), came to the conclusion that contemporary technological progress creates 
opportunities to solve the issue of access to information about a place in a systemic way: by using a single 
technology, a unified user interface and commonly available mobile devices.  Therefore, they have 
planned and executed a number of projects based not only on a correct analysis of the issue, where the 
identification of needs is the result of their own experience and knowledge of the needs of others in this 
environment, but also on their professional knowledge in the field of electronic and IT projects. 
[http://totupoint.pl/strona.php?nazwa=lista_znacznikow_totupoint] 

The innovation of their system is based on an infrastructure made of electronic markers and personal 
mobile devices, which may be modern smartphones or tablets. Accessibility for visually impaired people 
is based on the fact that these mobile devices are inherently sound-based and therefore accessible 
without sight. In addition, for this group of users a module has been developed for installation on the 
handle of a white cane where vibration mechanisms facilitate operation of the system also for people 
with hearing problems. 

These markers are electronic devices made in the form of small elements (small boxes with dimensions of 
approximately 6 cm x 12 cm) and designed to be placed both indoors and outdoors. They have an 
autonomous energy source optimised to last not less than 3 years. The high tightness class and the 
possibility of operating in a wide range of temperatures (-30 oC  to +80 oC) enable their placement in any 
chosen location with almost unlimited possibilities. 

The primary role of markers is to make available the information stored in them. In addition, however, 
they can be equipped with various sensors (e.g. thermometer, hazardous gas detector, etc.) or with 
signalling and alarm systems if they perform warning functions. Installation and exploitation of the 
markers is extremely simple, which serves the development and dissemination of the system - an 
essential element of the PIRS company concept. Furthermore, the markers do not have any connectors 
for external interfaces, as they communicate via the BLE (Bluetooth Low Energy) radio interface, which is 
currently widely deployed mainly in mobile devices. 

For example, when a visually impaired person is seeking a specific address, the application enables him to 
find it similarly to normal navigation systems, however, the final moment of locating is provided by a 
directed voice (as if someone standing at the door was calling him) saying - here I am! Here is the place 
you are looking for! (Fig. 2) 
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Figure 2. Electronic marker (TOTUPOINT) helping to find the target address (source: 
http://www.totupoint.pl/strona.php?nazwa=galeria) 

In order to realise the idea of making the campus of the Silesian University of Technology accessible to 
people with disabilities, in particular visual impairments, locations of points belonging to the navigation 
and information system, which has been described above, have been planned. Within the framework of 
the “Accessible university” project 200 electronic markers will be installed in characteristic places in 
university campuses in Gliwice, Katowice and Zabrze. The markers will be located: 

⎯ Above main entranses to buildings accessible to academic community, 
⎯ In selected buildings: at the gatehouse (inforamtion desk), 

above the doors of toiletes, 
near the main staircase and / or the lift. 

On the map below (Fig.3), depicting the campus of Silesian University of Technology in Gliwice, there are 
shown, in order from 1 to 53, all the places where the markers are to be installed outdoors: the green 
colour “1” is where the campus' typhflological map will be placed, further locations are the entrance 
areas to the university's teaching and administrative facilities, library, dormitories, clinics, etc. Marker “A” 
indicates the location of a bus stop, where potential markers can only be placed by the city, as the owner 
of the place. 

THE CAMPUS OF SILESIAN UNIVERSITY OF TECHNOLOGY IN GLIWICE 
Places of electronic markers location for people with disabilities, particularly for the blind 
MAP KEY A- bus stop 
1. Typhlo-map of the campus  
2. Entrance to the Rectorate 
3. Entrance to the square to Faculty of Mining 
4. Entrance to the Faculty of Mining 
5. Entrance to the Faculty of Electrical Engineering 1 
6. Entrance to the Faculty of Electrical Engineering 2 
7. Entrance to the Faculty of Electrical Engineering 3 
8. Entrance to the Office for People with Disabilities  
9. Entrance to the Project Management Office 
10. Entrance to the Centre of Innovation and 

Technology Transfer 
11. Entrance to the Faculty of Chemistry 1 
12. Entrance to the Faculty of Chemistry 2 
13. Entrance to the Silesian University Club for the 

31. Entrance to the “Sezam” Dormitory 
32. Entrance to the “Karolinka” Dormitory 
33. Entrance to the “Karlik 1” Dormitory 
34. Entrance to the “Karlik 2” Dormitory 
35. Entrance to Orlik 
36. Entrance to the “Mrowisko” + Student Club 
37. Entrance to the “Solaris” Dormitory 
38. Entrance to the Assistant’s House 
39. Entrance to the Library 
40. Entrance to the Faculty of Mathematics 
41. Entrance to the Faculty of Mechanical 

Engineering and Technology 
42. Entrance to the Education and Congress 

Centre 
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Employee 
14. Entrance to the Faculty of Construction 
15. Entrance to the Faculty of Architecture 
16. Entrance to the New Hall 
17. Entrance to the Laboratory 
18. Entrance to the Faculty of Automation, 

Electronics and Information Technology 
19. Entrance to the Academic Out-Patient Clinic 
20. Entrance to the Information Technology Centre 
21. Entrance to the OSiR Hall 1 
22. Entrance to the OSiR Hall 2 
23. Entrance to the Academic Canteen 
24. Entrance to the “Rzepicha” Dormitory 
25. Entrance to the “Piast” Dormitory 
26. Entrance to the “Ziemowit” Dormitory 
27. Entrance to the “Barbara” Dormitory 
28. Entrance to the “Ondraszek”Dormitory 
29. Entrance to the “Strzecha” Dormitory 
30. Entrance to the “Elektron” Dormitory 

43. Entrance to the Science and Techn. Park 1 
44. Entrance to the Science and Techn. Park 2 
45. Entrance to the Faculty of Energy and 

Environmental Engineering 1 
46. Entrance to the Faculty of Energy and 

Environmental Engineering 2 
47. Entrance to the Faculty of Energy and 

Environmental Engineering 3 + Student 
Career Office 

48. Entrance to the Faculty of Energy and 
Environmental Engineering 4 

49. Entrance to the Faculty of Energy and 
Environmental Engineering 5 + Sports Hall 

50. Entrance to the Scientific and Didactic 
Centre of New Technology 

51. Entrance to the “X” + Comprehensive School 
52. Entrance to the Faculty of “Red” Chemistry 
53. Entrance to the Faculty of “Grey” Chemistry 

 

 

Figure 3. Map showing locations of points belonging to the navigation and information system on the 
campus of the Silesian University of Technology in Gliwice (source: own elaboration) 

4. Summary 
The idea of the Wise City seems to be an indispensable direction for the development of 21st century 
cities. We will not avoid the interference of modern technology into the life of an individual, let us hope 
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we will avoid its interference into social life. This can be prevented if citizens co-design urban space 
according to their needs. This path will also lead to a reduction in social exclusion and loneliness, making 
cities more suitable for children, the elderly and the disabled. And this is something that technology 
alone cannot achieve without citizen participation [Inteligentne miasto i mądre miasto - MatchUp - 
MatchUp (matchup-project.eu)] The idea of the Wise City also fits perfectly with the philosophy of 
universal design. Universal design (and building) is a range of environmental accommodations according 
to the needs and limitations of people with permanent or temporary disabilities. It is also the result of 
interdisciplinary research, e.g. in ergonomics, sociology, psychology or cognitive science, constantly 
providing new knowledge in the field of architectural accessibility. 

One of the extremely interesting solutions which bring new quality to everyday life for people with 
dysfunctions, especially visual impairment, is the innovative, on the one hand, and simple and intuitive, 
on the other, navigation and information system described above. The nationwide “Accessible 
University” project conducted at the Silesian University of Technology and co-financed by the European 
Union will allow the implementation of this very effective method of spatial orientation. 
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Abstract 

This article seeks to provide a reproducible project experience for the inclusive transformation of 
old communities. Not only through questionnaire surveys, panel interviews, demand cards, scene 
simulations, etc., the daily behavior and activity space of the dominant crowd in the area’s 
current space is summarized, and "three pictures and one table" are drawn: current crowd space 
behavior analysis diagram, crowd space facility demand notes Recording diagrams, simulation 
diagrams of current residents’ life scenes, and residents’ demand statistical information tables. In 
addition, the population description and demand simulation are carried out, and the ten major 
life pain points of community life are summarized, and the optimization strategies for the ten 
major life scenarios are proposed. In the community, four types of facilities, including centralized 
facilities, pocket convenience points, smart interaction points, and characteristic quality points, 
are arranged, and two types of life scenarios are created for basic services and quality 
improvement. This design method can more three-dimensionally interpret the living conditions of 
residents in the community, accurately grasp the pain points in life, and carry out more targeted 
transformation design, which reflects the characteristics of community empowerment and 
inclusive design. 

Keywords 

Inclusiveness, Empowerment, Old Community, Life Scene 

1. Introduction  
China’s old communities are mostly non-commercial housing built by the government and state-owned 
enterprises for their employees. The portraits of the original residents in the communities are similar, the 
community functions are single, and the supporting facilities are incomplete, which can hardly meet the 
living needs of today’s all-aged community residents. The Xinhua News Agency said, “Old streets, old 
yards, old houses, old facilities, and poor living environment are the common dilemmas of "four olds and 
one poor" in old communities. They have not only become a "big worry" for residents of the community, 
but also a major issue in the governance of modern cities and communities.” (Zhu et al., 2019). The 
reconstruction of the old community will improve the quality of life of residents and stimulate potential 
consuming capability in the community.  

The General Office of the State Council of China issued the "Guiding Opinions of the General Office of the 
State Council on Comprehensively Promoting the Reconstruction of Old Communities in Urban Areas" in 
2020 (PRC, 2020). The rebuilding of the old community is included in the work schedule of governments 
at all levels, which means that the transformation of old housing estates has become China’s strategic 
goal. The majority feature of old community renovation design is recognizing the needs and requirements 
of the people who live in the community. The information from the community residents is the key to do 
the community renovation design. Inclusive design and empowerment of ther community have the 
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capability to deal with the issue. This article aims to do the research on renovating old communities and 
solve the problem of single function and inadequate supporting facilities for old communities through 
inclusive design and community empowerment in China and provide experience and a reference for 
China's renovation and renewal projects.  

This paper will firstly review and summary the literature in this field. Then, the majority process of “Three 
Diagrams and One Table” of the method will be introduced to the audience. Third, the research analysis 
and outcomes of “Three Diagrams and One Table” will be the core part of this paper. Fourth, this article 
will take the advantage of the research results to do the renovation design in the real world. Last but not 
the least, this article will conclude the research and talk about the future investigation. 

2. Literature Review 
2.1. Inclusive design and empowerment in the global area  

Using Dimensions, the world’s largest linked research information dataset, search the keywords 
“inclusive design” and “empowerment of community” in English and Chinese. The results show that the 
number of Chinese articles is 1,564 and the English articles are 203,293. Figure 1 and Figure 2 each show 
the number of Chinese articles and the number of English papers. The number tells us that Chinese 
scholars have relatively little literature and research on inclusive design and community empowerment 
compared to International scholars. This article will contribute to the research of inclusive design and 
empowerment of community with Chinese characteristics. Kusumaningdyah and Ratri take the case study 
of Kampung Kota Surakarta in Japan as an example to evaluate human-centered design methods as an 
approach for inclusive green design (H and W, 2021). Hübscher and Ringel criticized Santa Cruz Verde 
2030 for not adopting sufficient public participation procedures, “The analysis shows that the 
interviewees feel insufficiently informed by the project’s initiators. The project is interpreted as an elitist 
symbol of how the project’s initiators understand urban development.” (Hübscher and Ringel, 2021). De 
Weger et al., argues that community engagement is increasingly seen as crucial to achieving high quality, 
efficient and collaborative care (De Weger et al., 2018). This article will contribute to the research of 
inclusive design and empowerment of community with Chinese characteristics. 

 

Figure 1. The number of publications of English articles published in each year. 

Source: https://app.dimensions.ai/discover/publication 
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Figure 2. The number of publications of Chinese articles published in each year. 

Source: https://app.dimensions.ai/discover/publication 

2.2. Inclusive design and empowerment in newly-developed projects or existing issues 

Adding “renovation” as an extra keyword, the results show that the number of publications of 
renovation-related articles in English and Chinese published is 26,312 (Figure 3 and Figure 4). It’s much 
lower than the number (204,857) of publications of all the articles of inclusive design and empowerment 
published. So, most of the studies are talking about the application of inclusive design and empowerment 
of community on the newly-developed projects or existing issues rather than the renovation-designed 
projects. Swift et al., talk about the the value of inclusive design in researching Step-free railway station 
access in the UK. He conducted an analysis of Senior/Disabled Persons Railcard data from 17 railway 
stations in Buckinghamshire to demonstrate the potential of Step-free railway station to positively affect 
the society at large economically, environmentally (Swift et al., 2021). Lu et al., use inclusiveness to 
thoroughly discuss the design strategy of urban barrier-free facilities integrating regional cultural 
elements, so as to achieve the effect of integrating barrier-free facilities and the environment with the 
overall style of the city or region (Lu et al., 2021). Fan talked about the empowerment of community in 
the protection of traditional villages. He claimed that the public's awareness of participating in planning 
and decision-making and appeals to the protection and development of traditional villages has become 
stronger (Fan and Chen, 2021). This paper pays attention to the technique of inclusiveness and 
empowerment to do the renovation design of the community. 
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Figure 3. The number of publications of renovation-related articles in English published in each year. 

Source: https://app.dimensions.ai/discover/publication 

 

Figure 4. The number of publications of renovation-related articles in Chinese published in each year. 

Source: https://app.dimensions.ai/discover/publication 

2.3. The Specific Approaches 

Adding “contextual design” as an extra keyword, Figure 5 and Figure 6 show that the trend of the number 
of articles related to contextual design published in Chinese and English is Upward. As we can see, 
contextual design is gaining more and more attention in inclusive design and community empowerment. 
This paper select two typical articles each used the methods of contextual design and information 
collecting. Shi analysed the characteristics of users, investigate and summarize the status quo of the 
inclusive design of Hangzhou Metro lines. The main points of the inclusive design of subway are proposed 
from the two aspects of horizontal space and vertical space. She also used situational storyboards 
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(contextual design) to construct the scene of inclusive groups riding the subway and conduct context 
analysis to plan and show the ideal subway riding flow and design details for the visually impaired (Shi, 
2020). Doran et al., collected the information of the vulnerable group (women, children, and the elderly). 
They aimed to use the inclusive design of a safe and convenient cycling space suitable for vulnerable 
groups to meet the different needs of all members of society (Doran et al., 2021). This article summarizes 
the ten pain points of life scenes of residents which are considered as a contextual design and propose 
ten optimization strategies to solve the issues.  

 

Figure 5. Trend of the number of Contextual-design-related articles in English published in each year. 

Source: https://app.dimensions.ai/discover/publication 

 

Figure 6. Trend of the number of Contextual-design-related articles in Chinese published in each year. 

Source: https://app.dimensions.ai/discover/publication 

3. Methodology  
Besides the common qualitative and quantitative methods of collecting data, the approach the research 
used is taking the advantage of Inclusive design and empowerment of the community to achieve the 
“Three Diagrams and One Table” by three steps:  

1) Tracking the daily behavior of the residents;  

2) Collecting the needs and requirements of the residents; 
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3) Simulating the daily-life scene in the community. 

The goal of the inclusive design is to reconstruct the community for the requirements of all-aged groups 
in the community. And the empowerment of the community is an essential tool to understand what the 
community needs. 

4. Analysis 
4.1. Site analysis 

The actual case is located in a city in central China. It covers an area of 25.01 hectares, and the built-up 
area is 200,000 square meters. There are 2,337 families which are about 7,000 residents in the 
community. The community consists of 13 old neighborhoods, 5 of them have been basically renovated; 
6 of them are planned to be renovated in 2021; 2 of them are not renovated at all. Figure 7 shows the 
general situation of the site. 

 

Figure 7. Site Analysis. Source: Baidu Map. 

4.2. Daily behavior of the residents analysis 

First of all, this research divided the residents in the community into four categories: children, the youth, 
the middle-aged group, and senior citizens.  

Second, choosing different times in the morning, midnight, and evening on weekdays and weekends to 
conduct field research and track the life routes of the four groups of people.  

4.3. Vision Cards analysis 

Third, Conduct public participation surveys in the community like figure 8, make various transformation 
functional options into "vision cards" for community residents to conduct simulations, and conduct 
surveys and interviews of residents to summarize their facility requirements and space use difficulties. 
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Figure 8. Public participation in the real scene and the technical route of “vision card” participation. Source: 
self-created. 

4.4. Life scenes and current issues analysis 

At last, Based on the classification needs of the four groups of people, it simulates the ten major scenes 
of daily life in the community, divided into basic services (dining and entertainment, grocery shopping, 
parking space, school shuttle, and old-age services), high-quality services (park and recreation, cultural 
exchanges, Sports, youth nursery, and community management) are analysed to summarize the 
emergent space problems and the pain points of the current life scene as the conditions and basis for 
subsequent design. It’s showed in Figure 9. 

 

Figure 9. Summary of ten life scenarios and pain points. Source: self-created.  

439



5. Outcomes 
5.1. The current crowd space behavior analysis diagram 

The daily life of children in the community was simply between preschool and home except for a few 
shopping and eating activities on the road to school/home due to the lack of internal activity areas in the 
existing community, the isolation of the southern riverside landscape belt, and the mixed-using lane of 
people and vehicles affects the safety and other reasons.  

The research showed that there was not much youth in the community, and most of them moved to a 
higher-quality community for living. A small number of youth groups who still stayed in the community 
only use the community as a place to sleep due to insufficient recreational facilities.  

The research also claimed that the middle-aged group always worked outside of the community and had 
a lot of interactions with the group of children. The daily life of them was involving with grocery shopping 
and household working.  

At last, the results demonstrate that the senior citizen played a huge role in the community. The number 
of elderly people accounted for a large part of the community, usually in the southern district, northern 
riverside landscape belts, and the corner spaces in the community assembled to organize community 
activities. The results of the residents’ behaviors of the four-aged group could be summarized as “The 
Current Crowd Space Behavior Analysis Diagram” by Figure 10. 

 

Figure 10. The current crowd space behavior analysis diagram. Source: self-created. 
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5.2. Residents demand statistical information table and Crowd space facility demand mark 

diagram.  

The community residents had various expectations for future functions of the community, including retail 
business, leisure and recreation, nursery facilities, medical care, sports, etc., according to the vision cards 
and the further analysis combined with the field research, it is found that different groups of people had 
different requirements for the community facilities: 

 Children: some safe playgrounds and the food retails no longer occupy the roads in the 
community 

 Youth: commercial and entertainment area and physical practicing facilities 

 Middle-Aged group: supermarket without the interruption of vehicles, parking lot, and a safe 
space/road for picking up/ dropping off children 

 Senior citizens: accessibility facilities, accessible physical practising facilities, safe space for 
assembling activities, and continuous public space for walking 

The findings of vision cards, questionnaires, and interviews were generated into a “Crowd Space 
Facility Demand Marking Map” and a “Residents Demand Statistical Information Table” 
demonstrated in Figure 11. 

 

Figure 11. Residents demand satirical information table and Crowd space facility demand mark diagram. 
Source: self-created. 
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5.3. Current resident living scene simulation diagram（现状居民生活场景模拟图） 

According to the field survey of the life scenes of residents, the results were organized and summarized in 
to a The “Current resident living scene simulation diagram” showed by Figure 12. 

 

 

Figure 12. Current resident living scene simulation diagram. Source: self-created. 

6. Implementation 
6.1. Four types of supporting services 

Based on the “Completed residential community construction standards (for trial 
implementation)”(Design, 2018)，“Shanghai 15-minute community life circle planning research and 
practice”(Administration et al., 2017), related articles, actual cases, and the characteristics of the needs 
of the various age-groups, there are four types of facilities need to be installed in the community.  

First, a series of centralized facilities (Fig. 13) which able to stimulate the vitality of the community to 
meet the needs of grocery shopping and social interactions (community hall, supermarket) for the 
middle-aged group and the elderly, cultural entertainment and physical practising (court of basketball) 
for the Youth. 

Second, a group of pocket convenience points (Fig. 14) has the capacity to make the community more 
convenient for the residents to live in. It could be reached by improving the fundamental needs for the 
daily life of the residents and constructing mobile service facilities, such as fresh food containers, mobile 
restrooms, temporary delivery storage, and vending machines.  
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Third, the smart interaction center and the smart interaction screens (Fig. 15) are responsible for 
responding to the resident's needs for the upgrade of community management and service. The 
community was divided and isolated to a few blocks by a series of intelligent security installations, for 
example, face ID, fingerprint recognition, application on cell phones and monitors. The smart interaction 
center is an integrated platform that has a large screen and includes the following information of the 
commercial area, property management, early alert service for natural hazards and pandemics. They will 
be implemented on the location that has a large flow of traffic to do the advertising. 

Fourth, the special quality points (Fig. 16) addressed the problem of lacking high quality of open space in 
the community. They were designed as the landscaping space under the expressway, the inner resting 
space in the housing estate, the riverside green space, and the open space on the building roof. 

 

Figure 13. Spatial Layout of centralized facilities.                  Figure 14. Spatial layout of pocket convenience 
point.  

 

Figure 15. Spatial layout of smart interaction points.                 Figure 16. Spatial layout of high quality point. 

Source: self-created. 

6.2. Two types of life scenes 

According to the “Three Diagrams and One Table”, the project wants to promote both two types of life 
scenes, the fundamental service, and high-quality service for the residents.  

The promotion of life scene of fundamental service: 1) the current dining and entertainment service is 
only supplied by the supermarket. It will be altered by updating the ground floor for retails to a 
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commercial street and adding a complex of commercial and entertainment; 2) redeveloping the 
supermarket and installing several pickup points like the pickup towers of Walmart to improve the scene 
of food shopping; 3) cars are no longer to park near a curb or the small parking lot near the supermarket. 
Underground parking space and the multistorey car park will be built to fulfill the parking needs; 4) the 
pick-up/drop-off scene will be transferred to the front yard in the community hall to not only reduce the 
congestion but also avoid the danger of traffic; 5) upgrading the community daycare center for the senior 
citizen in the community. It refers to facilities that provide daycare services such as meal supply, personal 
care, health rehabilitation, leisure, and entertainment for the semi-disabled elderly who cannot take care 
of themselves completely in the community and need some care in daily life. In addition, a smart health 
network is set up in the northern part of the community to track health data to ensure the safety of the 
elderly at any time. The whole implementation is shown in Figure 17.   

 

Figure 17. Layout of facilities to improve basic service life scenes. Source: self-created. 

The promotion of high-quality service: 1) there are few park and rest areas in the community. By making 
use of the space under the bridge and the unused vacant land, some green plazas will be added to the 
community. The roof of the farmer’s market was also planned as a roof garden. A pedestrian walking 
path connects these amusement venues to meet the needs of interpersonal communication and 
relaxation, and activate the vitality of the community; 2) the community lacks cultural activities. Although 
a book reading room is set up, few people use it. It is planned to build the community into a cultural 
community. The cultural activity center, community residences, 3-D green gardens, and an outdoor small 
theater will be used as the main venues for the restoration of cultural activities. Small venues are evenly 
distributed in the community to enrich the activity scenes; 3) combined with the construction of 
community squares, street green spaces, and public spaces, fitness venues will be spread all over the 
community; 4) youth nursery, adding an art activity center, a youth activity center, and three childcare 
centers to serve residents and surrounding people; 5) The community will cooperate with Tencent and 
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other advanced platforms to seamlessly connect with wearable devices to build connection among 
different housing estates. The community adds three pickup centers and multiple community 
communication centers. The whole implementation is shown in Figure 18. 

 

Figure 18. Layout of facilities to improve quality of life scenes. Source: self-created. 

7. Conclusion and Prospect 
This article takes an old community in China as an example. Through inclusive design and community 
empowerment such as questionnaire adjustments, panel interviews, demand cards, scene simulations, 
etc., this article summarizes the current situation of the case and the space dominating the daily behavior 
and activity space of the crowd and draws charts. Form the “three-diagram and one-table” work model 
and conduct crowd portrayal and demand simulations, arrange four types of supporting facilities and 
shape ten major life scenarios, hoping to enrich the empirical experience of inclusive design and 
community empowerment and plan and design for the scale below the mesoscale Provide reference for 
renovation and renewal projects.  

There are three limitations: 1) since the actual project was in progress when this article was formed, after 
the proposal was generated, the collection of feedback on the simulation of the live scene and the design 
proposal participated by the residents was not sufficient, and the accuracy of the scene simulation needs 
to be improved; 2) There are few actual cases of inclusive design and community empowerment in China, 
and the project area is relatively concentrated. It is necessary to further study whether it can be applied 
to communities with different characteristics in different regions; 3) the method of obtaining information 
is still based on traditional field surveys and manual sorting and analysis. It’s hard to timely conduct in-
depth monitoring and evaluation of the results of scene simulation with more updated data.  
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According to the Location Based System (LBS) and street view and face recognition technique, the 
threshold for obtaining community activity data is constantly lowering. Applying the data obtained using 
new technology to the design strategy of this article can greatly increase the diversity of data sources and 
better verify the results of population division and demand matching. In future practice, more sub-
categories, such as "owner-renter", gender, occupation, etc., can be divided based on the characteristics 
of the community on the basis of age groups, so as to carry out more precise population portrait and 
characterization. The design process can pay more attention to the impact of online activities on offline 
living spaces, open up the boundary between the Internet and reality in order to improve the 
comprehensiveness and accuracy of the scene description. 
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Abstract 

Differences in the distribution of social benefits and economic status can lead to health and 
power inequalities for the low-income class. Parks are a product of civil rights and an important 
space for urban life for the low-income class. It is important to understand the current 
distribution of parks in areas densely populated by low-income classes. Therefore, this paper 
examines the demographic characteristics and the current status of park distribution in low-
income densely populated areas from the perspective of inclusive cities. To improve the living 
environment of low-income classes and explore realistic policy and planning directions for 
realizing inclusive cities. The results of this thesis are summarized as follows. First. There are 
differences in demographic characteristics between areas with high concentrations of low-
income people and other areas. The physical environment also differs between areas with high 
concentrations of low-income people and is divided into three categories based on physical 
environment characteristics. Second, the park supply in Daegu is higher than the legal standard, 
and there is no correlation between the income and the park distribution. The distribution of 
parks also varies greatly within areas with high concentrations of low-income people. 

 

Keywords 

inclusive cities, park planning, low-income class 

1. Background 

Inclusive cities emphasize that everyone in the city should have equal access to public spaces (Park et al., 
2019). Through urban planning and management, we aim to improve the living environment of urban 
residents and the overall quality of life in the city (UN-HABITAT, 2016a). However, disparities in 
socioeconomic status at this stage have led to inequities in the distribution of power and health 
resources among disadvantaged groups such as low-income classes (Sundquist et al., 2004; Penny et al., 
2006). As a product of civil rights (Jacobs, 1961), parks are an important urban space and health resource 
in urban life (Bedimo-Rung et al., 2005). It is a public place where sports equipment (sports facilities, 
basketball courts, tennis courts, etc.) and recreational facilities are available free of charge to all residents 
(Cohen et al., 2012). The low-income class has difficulty using private health clubs due to income 
limitations. Therefore, the low-income class will value and use parks more. In the existing studies, when 
there are park areas in areas with high-income population density and a low-income population density, 
they are influenced by different physical environments by showing different results such as positive 
correlation, negative correlation, and no correlation(Maroko et al., 2009; Wen et al., 2013; Lakes et al., 
2014). However, it is common for parks in areas with low-income residents to have problems such as 
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poor distribution, old facilities, and poor maintenance and management, which also deter the potential 
for low-income strata to access the parks (Huang et al, 2020). Resistance for promoting social interaction 
(meeting with friends, participating in social activities, etc.) and physical health (Orsega-Smith al et. 2004; 
Schipperijn et al. 2017). In addition, problems are increasingly evident in terms of residential segregation 
and the density of low-income populations due to unequal economic status. It is important to understand 
the current distribution of parks in areas with dense low-income classes. In Korea, the distribution of 
parks in areas with a high density of low-income people is still in the research stage. Few foreign studies 
have focused on neighborhood parks and have mostly compared by race, ethnicity, and income. Korea is 
less referential as a single-race country. 

From the perspective of inclusive cities, this paper elaborates the demographic characteristics and 
physical environment of low-income population-dense areas through existing literature. It also uses basic 
data to explore the current distribution of parks in areas with high concentrations of low-income people. 
The aim is to improve their living environment and to explore realistic policy and planning directions for 
achieving inclusive cities. 

2. Research design 

2.1. Research Scope 

In this paper, a central city in the south-eastern part of the 
Korean peninsula is selected for this study. Daegu 
Metropolitan City is in the middle of Daegu Basin in the 
eastern part of Nakdong River. It is located at 35°52′00″N 
128°36′00″E. It has an area of 883.49 square kilometers 
with a total population of 2,446,144 in 2020, and with a 
population density of 2,769 people per square kilometer. The 
city is formed around Dongseong-ro and Jungang-ro, and the 
area is divided into 7 districts and 1 county. As one of the 
major industrial cities in Korea, Daegu's major industries 
include textiles, metallurgy, and machinery. A location map of 
Daegu is shown in Figure1. 

 

2. 2. Research Methodology  

To classify the scope of dense areas of low-income strata, four variables such as national margin 
obtainers, house purchase and sale prices, house rental prices, and 'living area less than 60m²' were 
identified through the study of Boone et al.(2009), Kim(2015) etc .The principal component analysis used 
by Gordon et al. (2011) and Chen-Li (2012) in studying the spatial characteristics of cities and the 
distribution of dense areas of low-income people was used for dimensionality reduction. Using Clustering 
analysis, regions with great similarity were grouped. In this study, the 1,2 groups with the lowest values 
were selected and set as low-income stratum dense areas. Finally, 49 areas were selected, accounting for 
35% of Daegu city as a whole. The location of the dense low-income population areas in this study is 
shown in red in Figure 2. 

Rigolon (2016) selected park neighborhoods, park size, and park area per capita to evaluate the balance 
of urban parks. Therefore, in this study, we selected children's parks and neighborhood parks, which are 
the most constructed and most easily used in Daegu, as the study sites based on the park green space 

Figure 1. Location of Daegu City. 

Source: drawn by authors. 
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information of Daegu Metropolitan City. And to select the park service area first we choose the radius 
proximity method, and the service area of urban parks as stipulated by the Korean park law is 250 m for 
children's parks, 500 m for neighborhood parks below 30,000 ㎡, and 1000 m for neighborhood parks 
above 30,000 ㎡. The overall park distribution and service area of Daegu City is shown in Figure 3. 

2.3. Data sources 

The data used in this study were collected from the Korea Statistics Agency and relevant Korean 
government public information in the last two years, and the data were reliable and authentic. The 
specific sources and data time are shown in Table 1. 

3. Results 

3.1. Demographic characteristics of low-income regions 

The characteristics of people living in the low-income densely populated areas of Daegu are analysed into 
three categories: demographic characteristics, household characteristics, and residential characteristics. 

areas show that the population living in low-income areas, the ratio of children, the average number of 
households, and housing prices are much lower than the average of Daegu. On the other hand, the ratio 
of the elderly population and the number of people with a basic livelihood are higher than the average of 
Daegu(Table 2). 

 

 

 

 

Figure 2 Estimated average income in each 
eup/myeon/dong in Daegu. 

Source: drawn by authors. 

Figure 3 Daegu park area and service area. 

Source: drawn by authors. 
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Table 1. The specific sources and data time 

Characteristic indicators Provenance Year 

Percentage of basic livelihood recipients National Statistical Office, 
Daegu Metropolitan City. 

2020 

Residential area <60m² The Ministry of Land, 
Infrastructure and Transport's 
actual transaction price 
disclosure system. 

2019, 
2020 

Sale price per square meter 

Jeonse price per square meter 

Status of administrative districts in each district and county. National Statistical Office 2020 

Status of urban parks in each district and county National Statistical Office. 
 Daegu Statistics Office 

2019 

Continuous theme and cadastral map 2020 

Urban management plan 2020 

Population density National Statistical Office 2020 

Use area 2020 

Local slope Ministry of Environment 2020 

 

Table 2. Demographic characteristics of low-income regions 

Characteristic indicators low-income 

areas. 

The average 

in Daegu. 

High-income 

areas 

Population Number of people** 12386 17497 18739 

Number of elderly people* 2510 2826 2726 

The proportion of the elderly 

population** 

22.5% 19.3% 16.7% 

The number of children...** 1436 2924 3787 

Percentage of children's population** 10.6% 14.3% 18.3% 

Basic life** 1116 903 561 

Basic living expenses** 9.4% 6.3% 3.7% 

Furniture Number of generations* 6209 7648 7437 

Population per generation** 1.98 2.19 2.42 

Housing Percentage of houses less than 60㎡** 57.7% 42.4% 22.0% 

Housing price (KRW/㎡)** 261.0 373.3 555.4 

Jeonse price (KRW/㎡)** 169.3 265.4 387.5 

**t test result was significant at level α=0.01 

* t test result was significant at level  α=0.05 
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The analysis of the results based on characteristics of the residents in the low-income densely populated 
Based on the topographical features and site selection characteristics, the areas with dense low-income 
strata are typified and can be broadly classified into 3 types. 

Table 3 Three types of low-income areas 

Sortation Type 1 Type 2 Type 3 

Characteristics Old city residential area. Mountain-type 
residential area. 

Industrial and complex 
areas. 

Major areas Bisan 1-dong, Pyeongri 6-
dong, Naedang 2.3-dong 

Sanryeok 4-dong, Sinam 
5-dong, Daemyung 9-don 

Sindang-dong, Sinam 4-
dong, Sanryeok 2-dong 

   
Bisan 1-dong Sanryeok 4-dong Sindang-dong 

* Source: Daegu 3D Map Portal, Author's own photography 

 

Although Daegu City Government has made efforts to improve the neighborhood environment in areas 
where socially disadvantaged people live, it has failed to fundamentally address the neighborhood 
environment in areas where low-income people live. Therefore, to develop an effective and targeted 
policy, it is necessary to analyze the characteristics of low-income dense areas, the proximity 
environment, and park characteristics. 

 

3.2. Analysis of park distribution characteristics 

An empirical study was conducted on the distribution of urban parks, centering on eight autonomous 
regions and counties in Daegu. According to the survey, the overall park supplies and park area per capita 
in Daegu city are higher than the legal requirements. The highest ratio of parks was found in the southern 
district, followed by Suseong-gu, Dalseo-gu, Dalseong-gun. On the contrary, Seo-gu, which has the 
densest areas of low-income strata, has the lowest park ratio of 3.2%. 

In terms of demographic characteristics, there were statistically significant quantitative (+) correlations 
(p<0.01) between the number of district population, child population ratio, and number of households in 
park area, park area ratio, and park service area in terms of park distribution. Conversely, there was a 
negative (-) relationship between the elderly population ratio and park distribution (p<0.01). That is, the 
higher the population and child population ratios, the more extensive the park area and service area. 
Conversely, the higher the elderly population ratio, the smaller the park space and service applicability. It 
is evident that inequality in park distribution still exists at this stage. 

The average park space (174,142 m2) and park area (7.2%) in the dense areas of the lower-income strata 
are lower than those with higher-income strata (188,620 m2 and 8.5%). Conversely, park service area, 
service area per capita ratio, and park area were higher compared to the higher income strata. However, 
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in the one-dimensional dispersion analysis, there was no statistically significant difference between the 
two groups because the p-value was greater than 0.05. The "irrelevant results" presented in Abercrombie 
et al. (2008) and Maroko et al. (2009) are consistent. 

Table 4. Analysis of park distribution characteristics 

Characteristic indicators low-income areas. 
The average in 

Daegu. 
High-income areas 

Park area. 174,142  159,794  188,620  

The park area ratio. 7.2% 7.3% 8.5% 

The scope of the park 

service. 

1,213,998  1,095,132  783,024  

Park service area ratio. 91.9% 87.1% 82.1% 

Park area per person. 13.7  10.6  11.6  

**t test result was significant at level α=0.01 

* t test result was significant at level  α=0.05 

 

The distribution of parks in areas with dense low-income strata is related to the slope of the area. 
Comparing the distribution of various types of parks in areas with dense low-income strata, it appears 
that the distribution of parks concentrated in the urban center area is the worst. The area around the 
foothills is mostly surrounded by proximate parks of 30,000 m2 or more. Therefore, the area covered by 
park services in the region is high. However, the overall distribution of parks within the dense low-income 
stratum area is the same as in Daegu city, and there are large deviations in the distribution of parks 
between regions. 

Therefore, in the existing urban planning, regional planning, park planning, and policies, in addition to the 
physical ecological park protection standards, the rationality of park distribution should be considered 
and priority areas should be designated. In particular, it is difficult to secure land for park construction in 
dense areas of low-income strata located in old urban areas. 

4. Discussion 

To achieve an inclusive city and improve the living environment of low-income strata, we have acquired 
the distribution of low-income strata-dense areas. And to improve the living environment of these areas 
with dense low-income strata through this research, it is necessary to first consider demographic 
characteristics, living environment, and economic development. 

As a result of a survey of low-income areas, the elderly population accounted for more than 20% of the 
total population, much higher than other areas. On the other hand, the proportion of children is much 
lower than the Daegu average. Therefore, a detailed evaluation of the psychological and physical needs 
of various residents is required. It is also important to ensure fair distribution of open spaces in the 
region, promote interaction between residents by class, and ease the separation and differentiation of 
social classes. Based on appropriate social research and analysis, small-scale activity spaces, play spaces, 
leisure spaces, and social spaces should be designed to meet the diverse spatial needs of the people 
around them. Currently, there is a big difference in the distribution of parks in Daegu-si and low-income 
areas. Land use, slope, and residential distribution can all affect the equity of urban parks. The essence of 
the inequality problem in urban parks is the lack of urban land resources. To solve this problem, it is 
necessary to simultaneously consider the distribution of equity of resources and maximization of park 
effects. When constructing or improving a park in a low-income dense area, differences in the physical 
environment of the park should be considered.  Recreation facilities reflecting modern trends and 
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regional population characteristics should be installed to improve the physical environment. In areas with 
a high concentration of the elderly, it is possible to consider building more park sports facilities and 
convenience facilities suitable for the elderly's park usage habits. 

The purpose of this study was to explore the distribution and utilization needs of parks in low-income tier 
dense areas. However, when extracting low-income stratum dense areas, only materials that could be 
collected were selected for selection, and although a trustworthiness analysis was done to improve 
accuracy, more accurate extraction of low-income stratum dense areas could not be performed. Also, 
only children's parks and near-neighborhood parks located in low-income tier areas were analyzed. 
Residents using open spaces such as schools, green space buffer areas, and waterfront parks were not 
considered. 

Future research needs to conduct a more in-depth analysis of the physical environmental characteristics 
of low-income areas. Further research should be conducted on open spaces such as local schools, trails, 
and green buffer areas, as well as neighborhood environment factors such as transportation 
environment, walking environment, convenience facilities, and welfare facilities for the elderly. It is more 
effective in improving the health of low-income families, quality of life, and happiness. In-depth research 
should be conducted to provide the information necessary to derive effective policies. 

5. Conclusion 

From the perspective of an inclusive city, the park policies and improvement programs are as follows: In 
terms of policies, the main emphasis is on improving the living environment of low-income groups, the 
balance of park distribution, and the inclusiveness of park users. In terms of improvement programs, the 
design and improvement of the physical environment in the area is adapted to the characteristics of the 
area, and the improvement programs are developed after investigating the characteristics and needs of 
the local population to further enhance physical health, relieve psychological stress, and promote social 
interaction. 
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Abstract 

From the perspective of humanism, this paper firstly discusses the value orientation of urban 
renewal, for whom the city is renewed, what is the ultimate goal of urban renewal, "People who 
walk on the sidewalk make the city", humanism is to return to the perspective of people, respond 
to the demands of people Then, using research methods such as systematic analysis, literature 
analysis and comparative analysis of cases, we sort out the relevant theories and case experiences 
of people-centredness and urban regeneration, study the association between people-centredness 
and urban regeneration, and use this as a basis to propose strategic responses and considerations 
for urban regeneration in China. 
Urban regeneration in China has been extensively studied by a number of scholars, with the focus 
mostly on the physical environment. This paper focuses on expanding the study of people-centred 
strategies in the urban regeneration process and proposes regeneration strategies to protect and 
promote human development, including strategies to ensure fairness and justice in regeneration, 
to meet the needs of people's livelihood and sense of security, and to promote human development. 

 

Keywords 

humanism, urban renewal, human development, vitality 

1. Background 
1.1. China faces new challenges in new phase of urbanization  

According to China's seventh national census, the urbanisation rate of China's resident population will 
reach 63.89% in 2020 (Ning 2021), already entering the middle and late stages of the urbanisation process. 
According to the general rules of urbanisation in the world, the growth rate of urbanisation will slow down 
relatively soon and China is facing the choice of the "Y" path of urbanisation (physical 
urbanisation/intellectual urbanisation) in the world; before reaching the critical point of 65% urbanisation 
rate (After the urbanisation rate reaches 50%, the development paths of countries around the world start 
to diverge due to the different development conditions; the key point in determining the two paths is 
around 65% of the urbanisation rate; the intellectual urbanisation path represented by developed 
countries such as the United Kingdom, France, Germany and Japan jumped around 65% of the urbanisation 
rate, with rapid economic growth and entered the development path of an innovative country; in the case 
of the physical urbanisation countries represented by Brazil, the society hovers between imitation and 
replication due to the lack of intellectual and capital support and the lack of innovation capacity at 65% of 
the urbanisation rate), China must substantially improve the input, main body and output elements of 
intellectual development of urbanisation, so as to lay a solid foundation for intellectual urbanisation. This 
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will lay a solid foundation for the path of intellectual urbanisation and help China to become an innovative 
country (Wu 2015). 

According to a study by the China Development and Reform Commission, China's urbanisation rate is 
expected to enter a relatively stable state at around 75%, with the growth rate expected to decline further 
after reaching 70% in 2035. In particular, during China's 14th Five-Year Plan period, the new type of 
urbanisation is facing serious challenges (Zhang 2021), including a continuous slowdown in the growth rate 
of urbanisation, a concentrated outbreak of urbanisation problems  (big city disease, urban fragmentation, 
shrinking cities), and "reverse urbanisation" (population shifting from big cities to neighbouring The 
challenges include the continued slowdown of urbanisation growth, the concentrated outbreak of 
urbanisation problems (big city disease, urban fragmentation, shrinking cities), the "reverse urbanisation" 
(the return of population from big cities to surrounding small and medium-sized cities, and from small and 
medium-sized cities to rural areas), the accelerated fragmentation of urban patterns, and the 
transformation of urbanisation mechanisms. 

In the face of this growing situation, the "Outline of the 14th Five-Year Plan for National Economic and 
Social Development of the People's Republic of China and Vision 2035", published this year, clearly states 
that "the new urbanisation strategy with people at its core will be promoted in depth" and that the 
transformation of the urban development mode will be accelerated. "implement urban renewal actions". 
The new concept of building cities with a people-centred approach and the new trend of promoting the 
optimisation of urban spatial structure and quality enhancement through urban renewal have been made 
clear at the national strategic level. The question of the choice of path for China's urbanisation is answered 
at the level of national policy. 

1.2. Chinese people's interest in 'urban regeneration' continues to rise 

The internet search popularity and demand for "urban renewal" over the past decade (2011-2021) shows 
that the Chinese public's interest in "urban renewal" has continued to rise, especially in the core hotspots 
of "old Urban renewal" has continued to increase in popularity among the Chinese public, especially in the 
core hotspots of "renovation of old districts", "renovation of shantytowns", "double-cultivation of cities" 
and "urban design". From actual cases in recent years, urban regeneration has gradually moved away from 
the "concrete jungle" of "big demolition and big construction" to focus on redeveloping old 
neighbourhoods, preserving local cultural characteristics, and attracting, gathering and retaining people, 
rather than image. Therefore, the strategy of paying attention to people in the process of urban 
regeneration is of great relevance. 

 

Figure 1. Illustration of "urban renewal" search index in China (2011 - 2021). Source: Baidu Index. 
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Figure 2. Illustration of "urban renewal" search demand mapping in China (April 2021). Source: Baidu Index. 

Therefore, in the context of the major transformation of the urban social structure brought about by rapid 
urbanisation and the shift from 'incremental expansion' to 'stock renewal' in large and medium-sized cities, 
the study of urban regeneration in China has gradually become a hot topic. A number of Chinese scholars 
have conducted extensive research on urban regeneration, but the focus has mostly been on the physical 
environment. Based on this, we propose a humanistic approach to urban regeneration from the 
perspective of China's national strategy and the concerns of the Chinese people, in order to propose a 
response and reflection on urban regeneration strategies that take into account the interests of the people. 

2. The value proposition of urban renewal 
Since the industrial revolution, urban regeneration has been one of the most important topics of urban 
planning research in the world, and an inevitable concern after urbanisation has reached a certain stage. 
Throughout the development of urban regeneration in the world, from the early post-World War I 
'bulldozer redevelopment', to welfare-coloured community regeneration and market-oriented 
redevelopment of old cities, to community regeneration that takes into account the physical environment, 
economic and social dimensions (Dong 2009), the focus of urban regeneration has gradually transitioned 
from slum clearance and upgrading the physical image of cities to revitalising the economic vitality of old 
cities. The focus of urban regeneration has evolved from slum clearance and upgrading the physical image 
of the city to revitalising the economic vitality of the old city, and then to a comprehensive community 
regeneration that emphasises the human environment, the preservation of the historical values and the 
maintenance of the fabric of the community, and through a combination of top-down and bottom-up 
approaches. 

In the third decade of the 21st century, the answer to the question of who the city is for and what the 
ultimate goal of urban regeneration is is becoming clear. "People who walk on the sidewalk make the city". 
People who walk on the sidewalk make the city", said Aristotle, "People gather in the city to live and stay 
in the city to live better". The city is a people's city, a people-centred city; urban regeneration is the 
continuous improvement of urban space and functions in order to create a happier and better life for the 
people. 

In other words, the starting point of urban regeneration - humanism. Firstly, it returns to the perspective 
of people and responds to their aspirations. Early urban regeneration aimed to solve urban problems, but 
often neglected the close connection between people and the city. A humanist perspective may not 
necessarily solve urban problems directly, but it can deduce the causes of urban problems and provide a 
basis for accurate urban decision-making. Secondly, it addresses the diverse needs of individuals and 
society. Modern urban regeneration participants and stakeholders include government departments, the 
private sector, community residents and other organisations, etc. Adopting a multi-party collaborative 
approach to meet the diverse needs of individuals and society through integrated measures and 
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overarching regeneration pathways is an effective means of upholding humanism and sustainable 
development. 

3. Strategic responses to urban regeneration 
3.1. Ensuring fairness and justice in regeneration 

Some (or even many) urban regeneration in China is still dominated by power and capital, and the 
weakness of civil society makes it difficult to form effective checks on power and capital. Therefore, 
balancing the game between citizens, government and the market, and achieving parity of discourse 
between the three, has become the key to fairness and justice in urban regeneration. For example, in the 
urban regeneration of Tianzifang in Shanghai, the indigenous people have shown almost unprecedented 
enthusiasm and continued participation in the urban regeneration (Extremely rare in the historical process 
of urban regeneration in China). In order to develop the economy while preserving the original memory of 
the place, and to protect the original atmosphere of daily life, the memory of the place and the scenery of 
the place, the indigenous people of Tianzifang have awakened to their own consciousness and actively 
participated in the decision making and management of urban regeneration and development, helping to 
transform Tianzifang from a group of alleyway factories in the middle of the city into a cultural and creative 
business card of Shanghai (Zhu 2015), providing a model for the subsequent urban regeneration of the role 
of the residents. It provides a model for subsequent urban regeneration. 

Urban regeneration, which should be shaped by the integrated role of government, market and society, 
should protect the social-ecological system and guide the synergistic development of the city's economy, 
environment and society. The establishment of a public participation and coordination mechanism 
covering the government, community residents, incoming organisations and businesses is a guarantee of 
fairness and justice in urban regeneration. On the one hand, innovate the institutional mechanism of urban 
regeneration. In the context of building an ecological civilisation, it is further clarified that ecological 
civilisation is a new type of civilisation that is humanistic and guarantees fairness and justice; repairing 
social conflicts and social crises that have accumulated due to the long-term emphasis on economic 
development and limited efficiency is one of the key strategic objectives of urban regeneration. On the 
other hand, in conjunction with the construction of an innovative social governance pattern of joint 
construction and sharing, the government can guide community residents, incoming organisations and 
businesses to actively participate in urban and community regeneration affairs, encourage community 
residents and others to participate in community management, jointly promote the smooth 
implementation of urban regeneration, and jointly maintain the subsequent operation of urban 
regeneration. 

3.2. Meeting the needs of human life and security 

Improving the living environment, enhancing the quality of life and meeting the need for a sense of security 
are the basic principles of urban regeneration. It is important and far-reaching for promoting the 
optimization of urban structure and quality improvement, and promoting sustainable and healthy social 
development. "A city's historical sites, cultural monuments and human heritage are part of the life of the 
city." Through the preservation of local culture and "human scale" design, the city's "smoke and mirrors" 
are preserved, providing a warm space of urban memory and humane space. In the newly promulgated 
Shanghai Urban Renewal Regulations (to be implemented on 1 September 2021), it is clearly stated that 
urban renewal should be based on the principle of "preservation, transformation and demolition". The 
preservation of town patterns, streets and alleys, and individual buildings will help to preserve the city's 
historical heritage and living memory. 
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For example, the Kuanzhai Alley in Chengdu is a famous example of the preservation, restoration and 
renewal of a historical and cultural district. In the conservation and regeneration of Chengdu's Kuanzhai 
Alley, the texture, scale and texture of the area have been kept unchanged, thus preserving the original 
rich form and perpetuating the atmosphere of urban life. The width of the streets is about 7 metres for the 
wide lanes and 5 metres for the narrow lanes, while the buildings along the streets are 1-2 storeys and 
about 5-8 metres in height, forming a pleasant spatial scale of 'a hundred feet for the shape and a thousand 
feet for the potential'. Kuanzhai Alley is not only a cultural card of Chengdu, but also a classic example of 
urban regeneration to be promoted and studied nationwide. 

 

Figure 3. Kuanzhai Alley in Chengdu - Broad Alley. Source: 
https://www.163.com/dy/article/FU48U9UV05458NMX.html. 

 

Figure 4. Kuanzhai Alley in Chengdu - Narrow Alley. Source: 
https://www.163.com/dy/article/FU48U9UV05458NMX.html. 
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3.3. Promoting human development 

Yang Baojun, Chief Economist of China's Ministry of Housing and Urban-Rural Development, has pointed 
out that, the city is a source of innovation, gathering rich innovation resources, and urban residents are the 
core innovation subjects. The introduction of intellectually driven professional service industries, the 
clustering of knowledge-intensive industries and the development of the district driven by intellectual 
industries, knowledge services and supporting services is one of the effective ways of urban regeneration 
at the district level. Knowledge-intensive industries have high added value, fast growth rates and high 
cultural and technical levels of practitioners, especially information services (e-commerce, communication 
services, big data processing, database services, etc.), R&D services (natural science and technology R&D, 
engineering and technology R&D, humanities and social science research, etc.), technical services 
(engineering design services, industrial design services, craft design services, etc.), cultural The 
development of knowledge-intensive industries and the injection of an intellectual engine to stimulate the 
renewal of regional vitality will not only enhance regional industrial capacity, but also promote the all-
round development of people and the realisation of their values. 

For example, the urban renewal of Guangzhou Liwan Julongwan Area (being implemented), the 
transformation of state-owned enterprises to drive the transformation of old factories, old cities and 
villages in succession, Liwan Julongwan Area benchmarked against Shenzhen Bay, Financial City, Pazhou 
West, combined with the ecological and historical and cultural resources advantages of the site, responding 
to the future urban development needs of hyperspace, digitalisation, intelligence and sharing economy, to 
create a multi-functional integration, three-dimensional space open, shared facilities The site is a 100-
billion-grade wisdom valley industrial base, with intelligent services, technology and humanities 
intermingled. It includes new industries and economies such as trade and commerce services and 
production services, and realises the common development of people and the city. 
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Figure 5. Guangzhou Julong Bay Area Renewal Plan. Source: https://new.qq.com/rain/a/20210331A03K7Y00 

 

Figure 6. Guangzhou Julong Bay Area Renewal Plan. Source: 
https://www.sohu.com/a/445309178_100020178 
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4. Conclusion 
This paper discusses the values of urban regeneration from a humanist perspective, and proposes three 
responses to urban regeneration: to ensure fairness and justice in regeneration through the establishment 
of a public participation and coordination mechanism involving the government, community residents, 
resident organisations and businesses; to meet the needs of human life and security through the 
preservation of local culture and 'human scale' design; and to promote human development by introducing 
and presenting intellectual service industries, injecting intellectual engines and stimulating the vitality of 
regenerated areas. 

Louis Mumford said that a city is a theatre of social activity. In this paper, we hope that the regenerated 
environment will not only be a new building, landscape and site, but also a spatial upgrade and a 
continuation of activities that meet the diverse needs of society and people, carry cultural memories and 
present a sense of life. 
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Abstract 

Nowadays, like most ancient cities in China, Suzhou Ancient City is currently facing a serious 
aging problem. The Suzhou government believes that this issue results in a decline in the 
proportion of the labour force, which further affects the industrial development and vitality of the 
ancient city. Therefore, government agencies intend to relieve some of the elderly population 
through policy measures. However, the modernized ultra-large spatial scale communities pose 
challenges to the daily travel behaviour of the elderly. This research adopts accessibility，
comfortableness, diversity and participation to measure the healthy level of community 
environment, and uses survival behaviour, family behaviour, spontaneous behaviour and group 
behaviour to measure the behaviour diversity of the elderly. Both of them constitute a behaviour-
spatial coupling evaluation index system to quantify the interaction between the behaviour of the 
elderly and the public space, and then reflect the difference in the suitability of the two types of 
communities. This study has found that the traditional residential areas in the ancient city have 
higher coupling and coordination and are more suitable for the elderly to live in, providing a basis 
for the old people in the ancient city to live in their old lives. 
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1. Research background and purpose 

The aging of the population has become a serious global problem, and China has already entered an 
aging society. According to the seventh census data of the National Bureau of Statistics of China in 2020, 
the population of China aged 60 and over is 26,402 million, accounting for 18.7% of the total population. 
Compared with the sixth census in 2010, the proportion of the population aged 60 and over in China 
increased by 5.44 percentage points (Zhang, 2013). Internationally, the population over 60 years old 
accounted for 10% of the total population, or the population over 65 years old accounted for 7% of the 
total population as the standard for countries and regions to enter the aging process. China has entered 
an aging society since 2000 and is currently entering a "moderately aging" society. However, due to 
natural aging process and the migration of non-elderly populations, the aging of the population in the 
ancient urban areas of many historical and cultural cities has become more prominent. The proportion of 
elderly people is much higher than the average level in the whole urban built-up areas, such as Beijing, 
Shanghai, Xi'an, Hangzhou and Suzhou, etc. Take Suzhou as an example, according to the 7th census 
population data of Gusu District where the ancient city of Suzhou is located, the population over 60 years 
old accounted for 33.56% of the total population in the district, and those over 65 accounted for 18.39% 
of the total population in the district, which is much higher than the average level of whole urban built-up 
area of Suzhou (Yin et al., 2014). 

However, the Suzhou local government believes that due to the increasingly prominent problem of aging, 
the proportion of the labour force in the ancient city is decreasing gradually, which reduces the vitality of 
the central city. The Suzhou local government hopes that through the transformation of traditional 
houses in the ancient city and other old residential area, monetary compensation or cross-regional 
resettlement for the elderly in the ancient city will be appropriately evacuated to relieve the pressure on 
the elderly population. At the same time, through policy guidance to attract young people to live in the 
old city, reduce the ratio of old to young in the ancient city, increase the proportion of the working 
population, and revive the industrial development and economic vitality of the ancient city. However, 
according to the aging strategy of "healthy aging" (Dixon, 2021) and "positive aging" (Gergen and Gergen, 
2001) advocated by WHO, it is proposed that not only the physical health of the elderly, but also the 
mental health and emotional comfort of the elderly should be paid attention to, in order to accomplish 
the comprehensive health of the elderly (Moulaert and Garon, 2016). At the same time, it is advocating 
that the traditional concept of taking the elderly population as a negative social burden should be 
changed, and it should be treated as a positive social resource, so that the potential of the elderly should 
be fully realized and utilized (Will and James, 2013). Therefore, this study takes the ancient city of Suzhou 
as an example, and pays particular attention to whether the passive resettlement of the elderly in the 
ancient city will affect the physical and mental health of the elderly? The ancient city of Suzhou, which 
has entered an aging society, how should the interests of the elderly be taken into account when facing 
the protection and renewal of the ancient city? 

This study firstly conducted in-depth interviews and questionnaire surveys to study and summarize the 
strong willingness of the elderly in the ancient city to live in their old age. Then, based on the related 
theories of behaviour-environment coupling effects, taking the 15th block of the ancient city of Suzhou as 
an example, taking the modern resettlement residential area in Xiangcheng District of Suzhou as a 
comparison, through field investigation and coupling coordination analysis, the community space 
environmental elements and the behaviour of the elderly are used to conduct the interactive research. 
From the theoretical perspectives of "healthy aging" and "positive aging", this research analyses the 
coupling relationship between the temporal and spatial behaviour of the elderly and the living space, and 
builds an evaluation index system for the coupling of behaviour and living environment of the elderly. 
Through comparation and judgement the difference in elderly-friendliness between the traditional 
neighbourhoods in the ancient city and the modern resettlement residential area, so as to provide a basis 
for the old people in the ancient city to live in their old age.  
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2. Research methodology 
2.1. Cognition of behaviour-environment relationship 

The elderly suddenly emerged from the previous regular work and life and intensive social relations, and 
the interactive space of daily life in the neighbourhood became the main container for releasing a lot of 
their free time and performing various daily activities (Xiong and Lei, 2019). The interactive space of daily 
life carries two important subsystems: behaviour and environment, which construct a social space 
structure based on the interaction between body behaviour and environment. The concept of daily life 
interactive space not only includes physical space, but also pays more attention to the cultural and social 
attributes of space, that is, the all-round interactive relationship between space and people (Bao and Xiao, 
2019). Therefore, the environment studied in this paper includes the hard human settlement 
environment and the soft human settlement environment (Wu, 2001). Among them, the hard human 
settlement environment mainly includes the spatial form and scale, as well as places and facilities, while 
the soft human settlement environment mainly refers to the social and cultural environment (Chai, 2014). 
Jan Gale divides behavioural activities into necessary behaviours, spontaneous behaviours and social 
behaviours (Gehl, 1987). Necessary behaviours for the elderly include survival behaviours and family 
behaviours, such as grocery shopping, medical treatment, family care, and other necessary daily activities. 
Spontaneous behaviours may only occur when external environmental conditions are appropriate, such 
as entertainment, recreational walks, social chats, etc. Social behaviours refer to group activities initiated 
for the common goal, such as participate in community governance (Zhou and Chai, 2013). 

According to the theory of “healthy aging”, it aims to achieve the overall health goals of physical and 
mental health of the elderly, individual and group health of the elderly, and the health of the social and 
cultural environment (Loo et al., 2017). Therefore, as the subject of behaviour, the elderly have two 
requirements for the environment in order to achieve their own comprehensive health: the need for 
spatial material coexistence and the need for social cultural consensus (Zhou and Chai, 2013). When the 
hard living environment and the necessary behaviours of the elderly present a benign coexistence 
relationship, and the soft living environment meets the needs of the social cultural consensus of the 
elderly, it can trigger the spontaneous behaviour of the elderly, and under the chain reaction in the 
behavioural activities, spontaneous behaviours have contributed to more comprehensive social 
behaviours. Similarly, diversified social behaviours can also effectively shape physical environmental 
elements, and further activate social environmental elements such as emotion, history, and humanities 
(Chai, 2010). When the living space environment of the elderly has a strong social and cultural 
atmosphere, the interaction between people and the environment continues to increase, which in turn 
activates the sense of belonging and identification of the elderly in the living place. Studying the 
relationship between the generation of behaviours of the elderly and the shaping of the environment in 
communities is of great significance to the realization of the overall health of the elderly individuals and 
groups, physical and psychological. 

2.2. Cognition of the coupling effect of behaviour and space in the elderly 

The behaviour-environment coupling effect is essentially a kind of interdependent and coordinated 
relationship between people's behaviour and the environment in a specific interaction space (Ren and Xu, 
2017). Associate the behavioural activities of the elderly with the daily life space, and analyse the 
mechanism between behaviour and environment (Xu et al., 2019). On the one hand, by improving the 
healthy development of living environment stimulating the multiple daily behaviours of the elderly, and 
then guiding the elderly to adopt a healthy lifestyle. On the other hand, according to the healthy lifestyle 
of the elderly, the demand for space health is proposed, and the living space pattern is further optimized, 
and promote the space become fair, efficient, comfortableness and elderly-friendly (Xu et al., 2017). In 
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conclusion, behaviour and environment promote each other and develop in coordination in multiple 
directions and at multiple levels. With the multiplication effect, a highly compatible man-land coupling 
system is formed. The healthy development of living space promotes the healthy lifestyle of the elderly, 
which further promotes and guide the precise development of living spaces (Figure 1). According to the 
behaviour-environment relationship analysis, it can be judged that the degree of behaviour-environment 
coupling effect is strong or weak. If the environment and behaviour are a mutually promoted, 
coordinated and interactive relationship, it can be called a benign coupling; if the coupling between the 
two is weak and does not promote each other well, it can be called a weak coupling. In addition, if the 
two show a negative phenomenon of mutual resistance, it is called a non-coupling effect.  

Taking the No.15 neighbourhood in the ancient city of Suzhou as an example, the width of the streets and 
lanes in this neighbourhood is between 2 and 8 meters(Yang, 2019). The narrow lanes limit the number 
and speed of motor vehicles, which makes it a safer and more comfortable travel environment for the 
elderly with poor response ability and slow movement. It is conducive to stimulating the spontaneous 
activities and social behaviours of the elderly to go outside. In such a positive environment, the behaviour 
of the elderly has a positive coupling relationship with the environment. Another example is Taiyuan 
Homeland, a resettlement modern community in Xiangcheng District, Suzhou. The resettlement 
residential area covers an area of about 15 hectares, which is large for the elderly and beyond the 
comfortable walking range of the elderly. At the same time, because there is no underground parking lot, 
most of the vehicles are parked on the side of the road, and some internal passageways and public 
activity spaces between buildings are occupied by vehicles. It has a great impact on the behaviours of 
residents in the community. The travel and activities of the elderly are restricted by space, people and 
the space environment lack interaction, and the coupling relationship between behaviour and 
environment is weak, that is the weak coupling effect.  

 

Figure 1 Behavior-environment interaction model. Source: Author. 

2.3. Evaluation method 

Based on the coupling effect of the behaviour environment, the closer the coupling relationship between 
behaviour and environmental systems, the greater the role of the linkage, and the environment can 
match the behavioural needs of the elderly more significantly, so the environment is more elderly-
friendly. The comprehensive evaluation analysis method is used to determine the evaluation factors of 
the behaviour and environmental system and the weight coefficients of each factor, and finally a 
comprehensive evaluation model of the behaviour and environmental system is constructed. Using the 
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survey method that includes observation, questionnaire survey and in-depth interview, combined with 
GPS technology to collect and process the Behaviour trajectory of the elderly’s daily activities (Li and 
Zhen, 2019). Through summarize the existing behavioural laws of the elderly through the superposition 
of the trajectory of the elderly, the behaviour system of the elderly includes four types: survival 
behaviours, family behaviours, spontaneous behaviours and social behaviours. Survival behaviours mainly 
include daily grocery shopping, medical treatment and other behaviours. Family behaviours mainly 
include transporting grandchildren, entertaining and dining, and other behaviours. Spontaneous 
behaviours mainly include walking and hanging out, exercising, playing cards, square-dancing, and social 
chatting. Social behaviours mainly include mutual assistance behaviours between the elderly (such as 
providing free hairdressing services), participation in community governance and other behavioural 
activities. Frequency (weekly The number of times of use per capita) of use of agricultural market, 
medical facilities, kindergarten, primary and secondary education facilities, commercial facilities, street 
corner vacancies and other informal spaces, cultural facilities, sports facilities, street furniture (tables and 
chairs), square, park and the frequency (the number of times of participation per capita per week) of 
participation in community public affairs  are used to measure the diversification of behaviours of the 
elderly, thereby reflecting the extent to which the community environment stimulates the behaviour of 
the elderly.  

From the aspects of accessibility, comfortableness, diversity, participation, and to construct an evaluation 
index system for the healthy level of the elderly’s daily life space. Accessibility mainly reflects the 
utilization efficiency of the facility by the elderly, reflects the matching degree between the space life 
service facilities and the necessary behaviours of the elderly. Based on the current road traffic network, 
the ArcGIS network analysis method is used to divide the service scope of the medical, elderly care, 
commercial, cultural, park and other facilities under the walking mode of the elderly with 5min, 10min, 
and 15min as time intervals, in order to measure the coverage rate of the facilities(Jiang et al., 2014). 
Comfortableness and diversity mainly reflect the stimulation of the spontaneous behaviour of the elderly 
by the suitable living environment, adopting the coverage of barrier-free facilities and public space 
greening rate, as well as the types of medical, elderly care, commercial and open space to the 
measurements of the comfortableness and diversity. Express. Participation reflects the social 
participation and collective social cohesion of the elderly, expresses the motivation of the elderly's social 
behaviour, and uses the density of the active crowd to measure. 

Using the survey method including observation, questionnaire survey and in-depth interviews, combined 
with GPS technology, the behaviour-spatial data of the elderly in the No. 15 neighbourhood in the 
ancient city of Suzhou and the modern resettlement residential area of Taiyuan Homeland in Xiangcheng 
District were collected. Due to the inconsistency of attributes and dimensions in the original values of the 
indicators, it is impossible to compare them horizontally (Li and Zhen, 2019). Therefore, before 
performing factor analysis, use SPSS 20.0 to standardize the original value of behaviour-spatial indicators. 
At the same time, SPSS is used to carry out the principal component matrix of the data to further 
calculate the weight of each evaluation factor (Table 1). Based on the research framework and index 
system, an evaluation model is constructed to systematically analyse the evaluation indexes of the elderly 
behaviour g(x) and environment f(x). According to the evaluation model, the measurement results of the 
multiple behaviours of the elderly and the health level of the daily life environment are calculated 
quantitatively, and draw the behaviour-environment scatter diagram of the elderly. Finally, qualitatively 
and quantitatively analyse the strength of the coupling relationship between multiple behaviours and the 
environment, so as to reflect the appropriate aging degree of different kinds of communities. 
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(g(x) is the multiple behaviours of the elderly, xi is the quantitative measure of the behaviour of the 
elderly, and wi is the weight of the evaluation factor, (i=1,2...12)) 

 

(f(x) is the healthy level of daily life environment, yi is the quantitative measurement index of the space 
environment, and wi is the weight of the evaluation factor, (i=1,2...13)) 

Table 1 Behavior-Spatial Coupling Index Evaluation System. Source: Author. 

First Level 
Indicators 

Second Level 
Indicators 
(weight) 

Third Level 
Indicators 

Behaviour-Environmental Quantitative Evaluation 
Factors (weight) 

Multiple 
Behaviours 

System of the 
Elderly 

Survival 
behaviours
（0.14） 

Grocery shopping Frequency of Use of Agriculture Market (0.07) 

Going for medical 
treatment 

Frequency of use of medical care facilities (0.07) 

Family 
behaviours 

(0.14) 

Pick up 
grandchildren 

Frequency of use of educational facilities (0.07) 

going out for 
meal 

Frequency of use of commercial facilities (0.07) 

Spontaneous 
behaviours 

(0.35) 

Taking a walk Frequency of use of cultural facilities (0.05) 

fitness Frequency of use of sports facilities (0.05) 

playing cards 

Frequency of use of street furniture (tables and chairs) 
(0.03) 

Frequency of use of chess and card room (0.02) 

Square-dancing Frequency of use of Squares (0.05) 

Social chatting Frequency of use of parks (0.05) 

Social 
behaviours 

(0.37) 

Mutual assistance 
(such as free hair 

cutting) 

Frequency of use of informal spaces such as corner 
spaces (0.12) 

Participate in 
community 
governance 

Frequency of participation in community public affairs 
(0.15) 

Health Level of 
Daily Life 

Environment 

Accessibility 
(0.23) 

Coverage rate of 
public service 

facilities 

Coverage rate of medical care facilities (0.07) 

Commercial facilities coverage (0.05) 

Coverage rate of cultural facilities (0.05) 

Coverage rate of parks (0.06) 

Comfortableness 
(0.25) 

Walking 
environment 

Coverage rate of barrier-free facilities (0.13) 

Activity 
environment 

Green coverage rate of open space (0.12) 
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Diversity (0.25) 

Types of public 
service facilities 

Types of medical facilities (0.05) 

Types of elderly care facilities (0.05) 

Types of commercial facilities (0.03) 

Open space type 

Types of public open spaces (0.04) 

Public-Private Open Space Type (0.04) 

Private-public open space type (0.04) 

Participation 
(0.27) 

Activity 
participation 

Number of participants (0.27) 

 

3. Selection of Case Study Objects  
3.1. The No.15 Neighbourhood of Suzhou Ancient City 

In 1986, the Suzhou Planning Department and Tongji University jointly cooperated on the protection of 
the ancient city(Lin and Ruan, 2006). According to the streets and lanes of the ancient city, the direction 
of the river, and the combination, the city was roughly divided into 54 neighbourhoods. The Case No.15 
Neighbourhood is located in the northwest of the ancient city (Figure 2), adjacent to the moat to the 
west, with a total land area of about 32.9 hectares (Figure 3). There are art gardens and other historical 
and cultural relics in the neighbourhood. In addition, the land is mainly for residential use, and most of 
them are traditional dwellings. In the No. 15 neighbourhood of Suzhou Ancient City, the buildings are 
dominated by 1 to 2 floors. Most of them are built during the Republic of China, and there are also many 
well-preserved Ming and Qing dwelling. The road network in the neighbourhood is dense, and the scale 
of the streets and lanes is relatively small, mostly at 2-8m. There are hospitals, community clinics, 
community health service centres, elderly apartments, public toilets in the neighbourhood. People aged 
70 and above account for a relatively small proportion, and those aged 50 to 69 account for a higher 
proportion, and most of them can continue to provide labour within their capacity. 

3.2 Taiyuan Homeland, Xiangcheng District, Suzhou 

Taiyuan Homeland is located in Xiangcheng District, Suzhou City (Figure 2), built in 2005. It is a residential 
area for resettlement people whose original apartment expropriated by the government. It covers an 
area of approximately 63,000 square meters and has 92 residential buildings (Figure 4). The greening rate 
of this residential area reaches 20%, and the plot ratio is 1.6. Taiyuan Homeland is about 1.6 kilometres 
away from Fuyuan Road Station, which is the nearest subway station, and 100 meters away from the 
Chengyue Road-Taiyuan Road North Bus Station. Meanwhile, there is a Suzhou Ruisheng Rehabilitation 
Hospital near the residential area (about 2.2 kilometres away). There are seven kindergartens, two 
elementary schools, five middle schools. Moreover, there are many supermarkets near the residential 
area, and the nearest Lianhua convenience store is about 67 meters away. 
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Figure 2 Location of No. 15 Neighborhood and Taiyuan Homeland in Suzhou City. Source: Baidu Map. 

 

Figure 3 Research Scope of No. 15 Neighborhood. Source: Baidu Map. 
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Figure 4 Research Scope of Taiyuan Homeland. Source: Baidu Map. 

4. Research results 
4.1 Evaluation and analysis of behaviour-environment coupling effects 

According to the behaviour-environment system evaluation results of the No. 15 neighbourhood in 
Suzhou Ancient City and Taiyuan Homeland in Xiangcheng District (Table 2, Table 3), the behaviour-
environment coupling degree diagram is drawn, and the analysis shows that:  

The behaviour-environment coupling relationship of the No.15 neighbourhood a high-level coupling type 
(Figure 5), Taiyuan Homeland appears low-level coupling (Figure 6). In the No. 15 neighbourhood of 
Suzhou Ancient City, survival behaviours and family-type behaviours have a good matching degree with 
the evaluation indicators of the accessibility and comfortableness of the space environment, while the 
grade of spontaneous behaviours and the diversity of the environment index shows slightly lower than 
the grade of the spatial environment index. Meanwhile, the index of social behaviour and the 
participatory behaviour appears that the grade of the spatial environment index are slightly higher than 
the spatial environment index. In general, the behaviour of and the environmental system have a benign 
coupling relationship that promotes and complements each other in the No. 15 neighbourhood of Suzhou 
Ancient City (Figure 5).  

In the resettlement area of Taiyuan Homeland in Xiangcheng District, the grades of survival and family 
behaviours indicators are higher than the grades of al accessibility and comfortableness indicators of 
environment, while the grades of spontaneous and social behaviours indicators are lower than the grades 
of diversity and participatory indicators of environment. In summary, the environment system of the 
Taiyuan Homeland in Xiangcheng District basically meets the spatial needs of the elderly’s basic survival 
behaviours and family behaviours, but lacks the spatial elements that stimulate the elderly’s spontaneous 
behaviours and social behaviours. Therefore, the reshaping effect of the elderly’s social behaviours on 
space is also minimal, and the interaction between behaviour and the environment system is relatively 
weak and low-coupling (Figure 6). 
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Table 2 Evaluation factor data of behavioral system. Source: Author. 

 
Survival 

behaviours 
Family 

behaviours 
Spontaneous behaviours 

Social 
behaviours 

Evaluation 
factors 

x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 

The No.15 
Neighbourhood 

8 3 5 2 7 4 11 6 5 9 7 4 

Taiyuan 
Homeland 

4 2 5 3 1 0 3 2 2 2 1 0 

 

Table 3 Evaluation factor data of environmental system. Source: Author. 

 Accessibility Comfortableness Diversity Participation 

Evaluation 
factors 

y1 y2 y3 y4 y5 y6 y7 y8 y9 y10 y11 y12 y13 

The No.15 
Neighbourhood 

100% 75% 100% 96% 37% 47% 3 4 4 2 3 3 23 

Taiyuan 
Homeland 

30% 88% 21% 35% 11% 23% 1 1 3 2 1 0 5 

 

 

Figure 5 Behaviour-environment scatter diagram of No.15 Neighbourhood. Source: Author. 
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Figure 6 Behaviour-environment scatter diagram of Taiyuang Homeland. Source: Author. 

4.2 Cause analysis of coupling level 

After a comparative analysis of the behaviour-environment coupling between the No.15 neighbourhood 
of Suzhou Ancient City and the modern resettlement residential area of Taiyuan Homeland in Xiangcheng 
District, combined with the selected evaluation indicators, the cause analysis of the high-level coupling 
type presented in the No.15 neighbourhood is carried out: 

The space scale and street environment are elderly-friendly. Firstly, as the No. 15 neighbourhood of the 
ancient city of Suzhou in this survey, most of its ancient residential buildings are 1-2 floors. With the 
aging of the elderly, the decline in health status, and the aging of musculoskeletal, fewer floors of 
buildings can reduce the daily troubles caused by going up and down to the elderly and increase the 
safety of living. Secondly, the width of the streets in the neighbourhood is around 2-8 meters, the narrow 
lanes limit the number and speed of motor vehicles, thus forming a safer travel environment for the 
elderly with poor response ability and slow mobility. The age-appropriate space scale and street 
environment reduce the elderly’s dependence on barrier-free facilities, increase the elderly’s sense of 
safety when traveling, and reduce the psychological burden of distance and time when the elderly travel, 
thus inspiring the occurrence of the elderly’s spontaneous behaviour and social behaviour. 

Completed public services and diversified forms of open spaces. In the No.15 neighbourhood, within a 
walking distance of 10 minutes, there are 2 bus stops, 1 community clinic, 1 community health service 
centre, 1 kindergarten, and 5 public toilets. Within a 15-minute walking distance, there are 2 community 
service centres, 1 apartment for the elderly, 2 general hospitals, 1 agriculture market and 1 Suzhou 
Garden(Yang, 2009). In addition, there are more convenient shops and mobile stalls scattered in the 
neighbourhood, as well as a variety of commercial formats, such as noodle restaurants, vegetable shops, 
butcher shops, tailor shops, breakfast shops, etc., and most of the goods and services sold are at low 
prices, which are in line with the consumption needs of the elderly. At the same time, due to the 
comprehensive protection official development strategy that the ancient city of Suzhou has always 
adhered to, the organic spatial form of the ancient city has been completely preserved. Comparing with 
the rigid and homogenous spatial arrangement in modern residential planning, the traditional dwellings 
in ancient are arranged and organized in an organic manner to form multiple open space forms, such as 
public open space, public-private open space, private-public open space. Varied forms of open space 
increase the interest of the space, and also provides opportunities for the elderly to independently 
organize mutual assistance activities or carry out informal space remodelling. Therefore, the completed 
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public service facilities and diversified forms of open spaces in the ancient city can well match the needs 
of environmental factors for the survival behaviours, family behaviours, and spontaneous behaviours of 
the elderly. 

Familiar neighbourhood relations and lifestyles. The elderly suddenly retire from the regular working-life 
and dense social relations, facing a lot of free time to release, they are prone to loneliness and loss. If the 
elderly were evacuated from the ancient city and move into resettlement areas under the arrangement 
of government, they would lose their original social connections. In a new and unfamiliar community, the 
sense of loss of the elderly hinders and restricts their spontaneous and social behaviours. However, in 
such a collective living environment in the No.15 Neighbourhood of the ancient city, familiar 
neighbourhood relationships and lifestyles provide psychological support for the elderly, enabling them 
to experience a sense of belonging and identity. 

5 Conclusions and future research plans 
Under the guidance of theories of environmental behaviour and coupling relations, this paper constructs 
a behaviour-environment relationship model, and builds an evaluation system for behaviour-
environment coupling effects. Taking the No. 15 neighbourhood in the ancient city of Suzhou and the 
Taiyuan Homeland modern resettlement residential area in Xiangcheng District as an example, a 
comparative analysis is conducted. Through quantitative analysis, the behaviour-environment coupling 
relationship and the degree of coupling are studied, and the No. 15 neighbourhood is obtained as 
behaviour-environment high-level coupling type, while Taiyuan Homeland is low-level coupling type. And 
combined with the evaluation indicators to analyse the reasons for the differentiation of the coupling 
level of the behaviour-environment system, which are the elderly-friendly spatial scale and street 
environment, completed living services and multiple open spaces, and familiar neighbourhood 
relationships and lifestyles. Compared with the newly developed modern resettlement residential, the 
behaviour and environment of traditional old dwellings promote each other more significant and present 
a benign interaction, so the ancient city are more elderly-friendly, and has more possibility to realize the 
overall health of the elderly. Therefore, this research quantitatively and qualitatively proves from the 
perspective of Environmental Behaviour that the old residential areas in the ancient city of Suzhou are 
more suitable for the elderly than the newly developed modern residential areas which are used to 
resettle the elderly evacuated from the ancient city. This research provides a basis for the old people in 
the ancient city to live in their old lives. In future investigations and studies, the number of survey 
samples of traditional dwellings and newly developed residential area in the ancient city should be 
increased, so that the research data is richer and more complete, and the research conclusions are more 
scientific and convincing.  
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Abstract 

Following the process of high-speed construction in recent decades, China’s cities have collaged 
buildings from various eras, forms, and qualities. A sizable number of old constructions in the city 
have been plagued by issues of poor functionality and safety, and not properly maintained. 
Meanwhile, cultural heritage conservation issues related to historic structures lead to a source of 
social concerns in many cities. How to renovate and maximise the usage of existing buildings has 
increased challenging issues for many Chinese cities’ urban governance. Drawing lessons from 
the experiences of different types of building renovation projects in Guangzhou City, this study 
examines the succession of obstacles encountered in the city’s present rehabilitation efforts, as 
well as the relationship between these difficulties and urban management. We argue that the 
current urban planning system is the primary reason for restricting the inclusive renovation of 
existing structures. The urban planning system that promotes the growth of new cities is 
designed to regulate urban development based on modernist technical norms, ignoring the 
historical values of the city’s existing characteristics. Excessive government constraints have 
resulted not just in unauthorised renovations of old buildings, but also in conflicts of rights. We 
hereby advocate for inclusive rehabilitation of the existing built environment and recommend 
regulatory agencies be replaced with adaptive public policies in order to improve the urban 
planning process by granting owners and communities increased rights to participate in the 
renovation of existing buildings. 

Keywords 

Existing buildings, Renovation, Inclusive, Empowerment, Guangzhou 

1 Introduction 
This article explores urban planning techniques for inclusive and sustainable renovation of existing 
buildings, with particular attention to historic urban districts. China's cities have undergone an ultra-
large-scale urbanization and modernization during the Reform and Opening-up. The urbanization rate has 
increased from 17.90% in 1978 to 63.89% in 2020, Chinese cities have expanded rapidly over the last four 
decades, creating vast new metropolitan regions. Simultaneously, many of the historic city’s older 
structures have been demolished or are experiencing functional and maintenance challenges. In addition, 
issues related to heritage conservation continue to arouse social attention. This article revolves around 
such a perspective and to elaborate: If Chinese cities are to achieve sustainable development goals, it is 
necessary to reuse and renovate existing buildings with respecting and sustaining local history and 
culture. However, the current urban planning system imposes restrictions on the inclusive renovation of 
old buildings. Therefore, urban planning policies should be revised. The findings reported here are based 
on Guangzhou’s practices and are intended for stakeholders and local government, but the same 
principles are applicable in other cities of China. 
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Developed countries have extensive experience renovating existing buildings. Due to the condition of 
existing buildings and public opinion about them, developed countries accord a high level of respect to  
adaptive renovations of old houses and cultural heritage buildings (Sodagar 2013). Despite a sound 
foundation, the renovation of existing buildings still faces challenges. That is, to improve the function of a 
building without compromising its historical significance, and to ensure investment feasibility (Ding 2013). 
As a result, developed countries have formulated a series of incentive policies to encourage the 
renovation of existing buildings with the goals of conserving energy and preserving cultural heritage  
(Sigmund 2016). However, the renovation of existing buildings is progressing slowly. Taking energy-saving 
renovation plans as an example, the annual growth rate in Europe is only 0.4-1.2% (Pombo 2019). 

China, like other developing countries, has a low level of construction of existing buildings built in the 
early days. On one hand, in most cases, these old buildings frequently lack the necessary amenities for  
for modern living. Therefore, extensive demolition and reconstruction are a relatively common solution. 
On the other hand, the loss of urban culture and excessive consumption of resources caused by the 
extensive demolition and reconstruction have garnered increased attention. Chinese city governments 
are attempting to alter their governance methods, shifting away from incremental development and 
towards to environmental improvement (Zhao 2014). This means the adaptive reuse of existing 
structures. In some cases, it is even necessary to repurpose the building to meet the needs of 
development (Yung 2012). China proposed urban regeneration actions in the "14th Five-Year Plan" and 
emphasised the importance of avoiding large-scale demolition and reconstruction in the renewal mode, 
along with the importance of heritage conservation and sustainable development. The inclusive 
renovation of low-quality existing buildings will become a priority for Chinese cities in the future, as these 
structures should adapt to the needs of their users in order to maintain social utility.  

2. The practice of renovation of existing buildings in Guangzhou 
Guangzhou is a city with a history of more than two thousand years. The development opportunities 
created by Reform and Opening-up have had an unprecedented impact on the urban structure of 
Guangzhou. For more than 40 years, Guangzhou has been splicing urban spaces of different eras, forms, 
and qualities as a pilot city for urban regeneration. (Feng 2016). In recent years, Guangzhou’s urban 
regeneration has placed a greater emphaiss on the improvement of the built environment and the 
renovation of old structures. The article discusses numerous experimental cases in Guangzhou, including 
the renovation of Enning Road and several historical buildings, as well as the installation of elevators in 
existing muti-storey dwellings. These beneficial explorations uncover a series of challenges associated 
with the regeneration of existing buildings, as well as their solutions. 

2.1. "Micro-renovation" of Enning Road Historic District 

Enning Road Historic District is a famous pilot project of urban regeneration in Guangzhou. In 2006, the 
Enning Road block was regarded as a dilapidated housing area, and the entire neighnourhood was 
planned to be demolished and reconstructed, causing widespread social controversy (Lui 2015). 
Therefore, Enning Road, which was partially demolished in 2011, opted for conservation and restoration 
rather than extensive demolition and reconstruction. In 2018, Enning Road introduced enterprises to 
repair and maintain dilapidated blocks, as the so-called "micro-renovation" project. The project is being 
implemented through a Public-Private Partnership; the enterprise is responsible for all the renovation 
costs, and the government has granted the enterprise 15 years of property management rights. In 
contrast to previous land use planning for the purpose of extensive development, the government 
formulated a special plan for the project and gave detailed guidelines for the renovation of each building. 
In accordance with government guidelines, enterprises have incorporated creative cultural aspects, 
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educational opportunites and other urban service functions to the Enning Road block, repaired damaged 
neighborhood buildings, and re-reinforced the building structure. 

The Enning Road project is being operated by entrusting enterprises, which enables the government to 
revitalize state-owned assets and repair the dilapidated built environment more affordably. However, the 
project inevitably resulted in the neighborhood’s gentrification. The project's implementation is 
predicated on the fact that early migration of some residents and the government's acquisition of 
properties have enabled enterprises to participate in the renovation and operation. Nevertheless, the 
commercial operation of the project has created numerous conflicts with the daily lives of local residents. 

 

Figure 1. Comparison before and after "Micro-renovation" of Enning Road Historic District. 
Source: Photographed by Enning Road Project Team 

2.2. Historical building renovation of Chengzhitang warehouse 

Chengzhitang is a warehouse with a history of nearly a hundred years. In 2013, due to the long-term 
negligence of the warehouse, the building owner applied for adjustments on the outside of Chengzhitang 
which was approved by the urban planning department. However, due to the dispute of its historical 
value, the construction of Chengzhitang was suspended in 2014 and it was announced as the first batch 
of historical buildings in Guangzhou. In 2016, the building owner planned to repurpose the function of 
historic building from a warehouse to a kindergarten, which was approved by the urban planning 
department. By using the large space of the original warehouse with a height of 6.2m, the renovation 
project increases the usable area inside the warehouse and incorporates the functions of children's 
activities, popular science, catering, and education.  

 

Figure 2. Comparison before and after renovation of Chengzhitang warehouse. 
Source: Photographed by Chengzhitang Project Team 

Although after the warehouse was renovated, the administrative licensing procedures had not been 
completed due to barriers occur in the education department, fire safety department, and construction 
management department, which made it impossible to operate legally. In 2018, Guangzhou implemented 
the revitalization of historic buildings and took the renovation of Chengzhitang warehouse as a pilot 
project. Under the coordination of multiple departments, the administrative procedures from renovation 
to operation of Chengzhitang warehouses have finally been basically completed in 2020. For Guangzhou, 
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the project is a breakthrough attempt at the renovation of existing buildings, but the fact that renovation 
process that lasted for 10 years has also revealed the imperfect administrative procedures for the 
renovation of existing buildings. 

2.3. Installation of elevators in existing residences 

Due to past construction standards, there are a vast number of residential buildings that had over 7 floors 
without built-in elevators in Guangzhou. With the aging of residents, the lack of elevators has gradually 
become an obvious functional detrimental of this type of residence and hence becomes a life obstacle for 
the elderly. Since 2016, Guangzhou has accelerated the promotion for the installation of elevators in 
residential buildings, improved administrative procedures, and provided financial subsidies for the 
installation. 

The installation of elevators will inevitably have an impact on the existing property rights relationship 
within the community. In practice, residents on different floors object to additional installations for 
example, based on individual rationality, have notions about negative impacts on lighting, ventilation, 
privacy, and safety, compensation requirements are not met, or they believe that the cost-sharing ratio is 
too high. The strong objection of some residents put the negotiation into a predicament. As a result, the 
Guangzhou government has carried out administrative intervention, clarified the negotiation rules of 
relevant owners, and put forward guidelines such as suggestions on the proportion of floor sharing costs 
and the criteria for defining severe obscuration. This will play a positive role in cracking the plight of 
residents' collective action. 

 

Figure 3. Installation Case in Guangzhou. 
Source: Photographed by Elevators Installation Project Team 

3. Barriers to the inclusive renovation of existing buildings 
Many studies have been carried out on the barriers to the renovation of existing buildings.  Bjørneboe et 
al. (2018) classified the building renovation barriers into three groups, including information, finance, and 
process. Bertone et al. (2016) summarized the barriers as knowledge barriers, regulatory barriers, 
financial barriers, and modelling challenges. Alam et al. (2019) identified the key barriers to public 
building renovation, including the lack of political will, financing protocols, department/agency capability, 
industry capability, quality assurance, and misaligned incentives. Liu et al. (2020) summarized the barriers 
as administration, finance, knowledge, and technology. All in all, the barriers can be categorized in 
different ways, but three categories of barrier are mentioned in most studies: administrative, financial, 
and knowledge/information. 

China's existing building renovation has its own characteristics due to its government structure, taxation 
system, land system, and economic development. In order to pursue sustainable development, the 
Chinese government's large-scale promotion of building renovation is an inevitable demand in the future. 
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During the implementation of several experimental cases in Guangzhou, three main categories of barrier 
were found: 1) administration, 2) finance, and 3) knowledge/information. In terms of building type, 
building heterogeneity, construction time, and geographic location, it is impossible to apply the same 
technology, standard, or code to all buildings. Capital investment and income is another challenge facing 
most of China's building renovation. In addition, the owner's low recognition of the existing building 
renovation, and insufficient familiarity with related knowledge and procedures, have also caused 
difficulties in the development of the existing building renovation. 

3.1. Administration 

China's urban planning system is formed under the background of incremental construction. In order to 
meet the supply demand of new construction land, the development and allocation of new land is used 
to promote urban development (Zou 2015). The core object of urban planning is land usage, and the goal 
is to regulate land transfer and development. The government sets land usage, construction indicators, 
and construction requirements through documentations and plans. Urban planning serves as the legal 
basis for the allocation of development rights and regulates the construction and development activities 
of right holders. Due to the continuation of the planned economic system, idealized modernist planning 
serves the goals of new district development or large-scale demolition and reconstruction, often ignoring 
the historical texture of the city and the boundaries of actual building property rights.  

The inclusive renovation of existing buildings needs to deal with the spontaneous and non-specific 
building use or construction needs of different rights subjects. The "micro-renovation" approach that the 
government needs to advocate is to take measures such as partial demolition and construction, 
replacement of building functions, repairs, and improvement of infrastructure. For the renovation of 
existing buildings, the existing land usage planning has almost no promotion. Urban planning cannot 
effectively correspond to the complex rights relationship of existing buildings, and cannot provide 
sufficient detailed coordination and guidance on built environment issues and rights conflicts. Relevant 
standards and regulations conflict with the actual needs of the built environment. Planning content such 
as land usage, floor area ratio, building density, green space ratio, road redlines, and spacing concessions, 
etc., restrict measures to a certain extent. Feasible renovation and utilization of existing buildings are 
often difficult to implement under the requirements of regulations. This makes building owners choose 
to circumvent the urban planning management process. Many existing building renovation and utilization 
behaviors are in a state of uncontrolled guidance and unapproved supervision. 

3.2. Finance 

In China’s long-term development model, the government obtains incremental benefits from the land 
through the allocation of incremental development rights, thereby further promoting urban expansion 
and infrastructure construction (Zhao 2014). The current urban regeneration of Chinese cities continues 
this institutional inertia, with newly built incremental properties as the main source of income. In the 
"micro-renovation", the government assumes most of the development rights and responsibilities for the 
built environment. In the absence of market momentum, the government's unilateral investment has led 
to inefficient use of funds, and at the same time, it cannot well meet the needs of stakeholders. Currently, 
China has not established a real estate tax system. The cost of renovation invested by the government 
cannot be recovered through the increase in real estate taxation, and the government cannot stimulate 
the independent investment of the owners through taxation tools, which is becoming increasingly 
unsustainable in terms of finances. Therefore, although the current “micro-renovation” attempts have 
positive significance, they are still more government-led public welfare projects. Among them, issues 
such as efficiency, fairness, sustainability, and stakeholder conflicts remain to be discussed. 
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3.3. Knowledge/Information 

The administrative procedures for the renovation of existing buildings are ambiguous, lacking social 
consensus, and there are contradictions between government's requirements and the owners' needs. For 
the owner, there is uncertainty about whether the renovation behavior can be officially permitted, and 
the necessary renovation needs cannot be effectively guided. This has led to an ongoing accumulation of 
informal urban use and construction, which has exacerbated the deterioration of the built environment 
and conflicts of interest. Irregular reconstructions and additions are difficult to control effectively, and 
behaviours such as "residential reform merchants" and homestay operations have existed in an informal 
state of planning for a long time. Some administrative data has also caused irrational phenomena. The 
"Guangzhou City Housing Safety Management Regulations" allows property owners to reconstruct 
dangerous houses. This has promoted some owners to take measures to accelerate the deterioration of 
the structure to meet the standards of dangerous houses, allowing them to rebuild their homes.  

The renovation of existing buildings requires the active participation of all stakeholders in the negotiation 
process, with the demands of building property owners being particularly important. Participation of 
property owners in decision-making has become a necessary component of encouraging the 
implementation of the plan, such as the villagers' voting in the regeneration of urban villages, and the 
consent of the owners of installing elevators in old buildings. The current urban planning formulation 
process is deficient in terms of public participation. Urban planning results frequently overlook the rights 
relationships involved in the renovation of existing buildings, preventing the relevant right holders from 
fully expressing their personal wishes during the process of planning and implementation, and the 
process of multi-party negotiation systems still has room for improvement. 

4. Policy recommendations for the renovation of existing buildings in China 
After reviewing the building renovation policies and barriers, the following suggestions are presented to 
China’s existing renovation policies. 

4.1. Grant existing building development rights through planning & Policy 

4.1.1. Grant existing building development rights 

Planning's primary role in urban governance is to allocate development rights scientifically and rationally. 
Speaking about land aspect, China adopts a state-owned model of land development rights in practice, 
where development rights and ownership are separated. The government employs control measures to 
accomplish the state's land development goals of allocation and intervention. 

In the governance of urban built environment, the allocation of spatial development rights in planning 
should be delegated in accordance with the spatial units of existing buildings. To encourage inclusive 
renovation of existing buildings, it is necessary to assign development rights to specific buildings and 
owners. Respecting the property rights of owners is the principle of urban regeneration, which has 
become the consensus within the Chinese government, but the given development rights is relatively 
limited (Huang  2019). For example, the development and construction of historical districts are greatly 
restricted, and it is difficult to obtain legal means for the renovation of existing buildings, which leads to 
the gradual deterioration of building functions and damages the realization of its cultural value. As a 
result, urban planning must continue to grant reasonable development rights to existing buildings, 
including the following aspects: 
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Figure 4.  
The Original Land Use Planning of Enning Road. 

Source: Guangzhou Municipal Planning and Natural 
Resources Bureau 

Figure 5.  
The "Micro-renovation" Planning of Enning Road. 

Source: Guangzhou Municipal Planning and Natural 
Resources Bureau 

 The right to improve the function of the building and adjust the space of the building. A vast amount 
of existing buildings have below-average safety and functionality due to their ages or their own 
construction problems. They are in demand of improvement in accordance with current needs and 
optimized with modern materials, structures, and equipment, such as the installation of external 
elevators, installing of fire-fighting stairs and corridors, reinforcement, or replacement of unsafe 
building structures, as well as replacement of old doors and windows. By cause of changes in the 
requirements or methods of application of property owners, spatial adjustments in existing buildings 
are also a common request, such as adjustments to internal space separation and adding of the 
mezzanine. Consequently, perfecting the urban planning procedures and granting development 
rights through urban planning are the needs of coordinating the conflicts of rights of related parties 
and protecting the public interest. 

 The right to feasibly adapt the purpose of the buildings. Under the influence of market laws, building 
property owners tend to pursue the most profitable way of using space. The most common 
manifestation is the demands of “residential reform business” and “industrial reform business”. 
Purpose Adaptation of land and buildings is also an issue that the planning industry has been 
discussing. Local governments usually adopt functional compatibility and mixed land usages to try 
flexible land usage control. In practice, however, management may easily cause new conflicts of 
rights by changing the existing building function within the compatible function of land usage. 
Therefore, urban planning needs to formulate feasible rules and negotiation processes to guide 
adaptation in existing building uses.  

 Building expansion rights that are in line with the overall public goals. In order to achieve goals such 
as increasing public services and improving the built environment, "micro-renovation" often faces 
the problems of remodelling, expansion, and reconstruction of existing buildings. The placement of 
“vital catalysts” in public spaces and the construction of small public service facilities require 
corresponding planning rationale and planning permission procedures. Likewise, the essential is the 
configuration of existing building development rights, and the boundaries and requirements of their 
construction activities need to be clarified. The empowerment of urban planning can be regarded as 
a policy incentive method for the renovation of existing buildings so as to promote the governance 
of the built environment. 

4.1.2 Methods of empowering existing building planning 

Taking Guangzhou as an example, there are two instances in which certain development rights are 
granted to existing buildings through urban regulations: 
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 Special planning guides the construction behaviour of existing buildings. In the case of Enning Road 
Historical and Cultural District, the plan classifies each building and structure within the conservation 
area, and proposes classification measures for repairment, remodelling, relocation, reconstruction, 
and demolition, as the basis for applying for the renovation of existing buildings. The planning 
specifically requires the classification of the functional compatibility of buildings, and according to 
the comprehensive evaluation of conservation needs, building status, surrounding environment and 
development goals, some residential buildings are allowed to be converted to public services or 
commercial services. Through the detailed design of the restoration of the historical environment 
and the improvement of functions, the area and requirements of rebuildable buildings are clarified. 
In addition, the empowerment content of architectural heritage needs to be formulated more 
carefully. Guangzhou City has formulated conservation plans for each historical building. Without 
compromising the historical value of the building, it proposes the scope of changeable use of the 
historical building and the right to appropriately increase the area of use of the building. 

 Formulate specialize policies to grant the right to renovate existing buildings and encourage owners 
to take action. For example, the "Regulations on the Conservation of Historical and Cultural Cities in 
Guangzhou" provides a series of policy incentives for historical buildings such as repair subsidies, 
repair services, rent deduction, functional adaptations, and increasing use of areas. The "Guangzhou 
Measures for Adding Elevators to Existing Residential Buildings" stipulates the right to add elevators 
to multi-storey residential buildings without elevators and grants financial subsidies, as well as to 
clarify the corresponding procedures and requirements. Renovation of existing buildings requires 
policy support in which appropriate development rights are given to property owners, so that 
property owners can become the main body of implementation of the governance of existing 
buildings, and the procedures for negotiation and negotiation by stakeholders are clarified. 

4.1.3 Negotiation of stakeholders 

Renovation of existing buildings in high-density, complex property relations in historical urban areas is 
particularly prone to conflict among stakeholders. The conferment and exercise of existing building 
development rights are not only a manifestation of the building property owners’ unilateral rights, but 
also closely related to the right of the neighbours and the public interests of the society. The 
transformation of the building and changes in the state of use will lead to certain negative external 
effects and will also result in conflicts of interest among stakeholders. The reform projects promoted by 
government paternalism frequently disregards the rights, demands, and opinions of local residents, 
leading to conflict and rejection during the implementation process. Government actions under positive 
goals arise negative evaluations. The formulation of plans and policies requires the involvement of all 
stakeholders, the development of consensus within that participation, the definition of problems, rights 
and responsibilities, the formation of cooperation and actions, and the gradual development and 
implementation of plans (Rui 2019). The empowerment of existing building renovation requires the 
presence of stakeholders, which is accomplished through a process of mutual recognition and action by 
multiple subjects. 

4.2. Achieve financial balance for existing building renovation 

Due to the high initial investment and long payback period associated with the prominent features of 
existing building renovation, fund investment has become the key to the process (Hrovatin 2018). The 
implementation of existing building renovation usually encounter problems caused by a lack of funds, an 
uncertain return on investment, and high maintenance costs. In the case of insufficient market 
momentum, government financial support is the main source of funding for existing renovation projects. 
Regarding financial issues, it is necessary to sort out current policies and rationalize various types of 
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financial support, including development rights and benefits, subsidies, low-interest loans, funds, and 
incentives.   

Residents' financial situation will affect their decision-making on building renovation (Collins  2018). For 
low-income residents, they lack the ability and willingness to invest in the renovation of existing buildings 
and heavily rely to a large extent on government financial support. In China, government-funded public 
projects are an important method for existing buildings to obtain investment in renovation. However, 
public projects prioritise the public environment and building facades, while neglecting the demands of 
diverse owners. Additionally, government financial subsidies are the main type of financial support to 
promote the renovation of existing buildings, but complicated procedures will limit the stimulating effect 
of subsidies. 

Achieving a financial balance of existing building renovation is challenging. On one hand, the government 
must continue to provide effective financial incentives, such as subsidies, incentives, and tax cuts. On the 
other hand, it may be a more fundamental issue to transform the diverse values of location and culture 
into economic value, to increase the profitability of existing buildings, and to achieve sustainable 
maintenance through the granting of appropriate development rights. 

4.3. Popularize the knowledge and information on the renovation of old buildings 

Knowledge and information about building renovation are critical in the promotion of building renovation. 
Baumhof and others stated that residents’ confidence in building renovations could be increased by 
understanding how renovation technology works. More importantly, this knowledge and information 
contribute to residents' increased willingness to renovate existing buildings. In China,  owners have a 
limited understanding of how to renovate existing buildings and insufficient information, which results in 
a lower willingness to implement the renovation of old buildings. The popularization of existing building 
renovation knowledge is a long-term work that the government must carry out.  

In addition, it is necessary to cultivate the ability of social co-governance. Open and transparent 
information about urban planning is necessary, as are substantial and convenient channels for public 
participation. Effective participation of multiple subjects requires a thorough understanding of planning 
information, and only with sufficient openness and transparency can planning assist stakeholders in 
negotiating, the public in comprehending governance goals and processes, and promoting collaborative 
actions. Under the current conditions of information technology, there are no technical obstacles to the 
dissemination of urban planning information. Openness and transparency of information, as well as the 
smooth flow of participation channels, are not dependent on technology, but on the progress of 
government governance concepts. The ability of social co-governance also requires stakeholders to 
understand fundamental laws and rules, and be able to dialogue and compromise rationally. Citizens' 
capabilities can be tempered only through continuous public participation, the creation of an inclusive 
social environment, the establishment of a common contract and the conscious fulfilment of their 
responsibilities, and finally, the development of a social consciousness. 

5. Conclusions  
The renovation of existing buildings is an effective strategy for promoting resilience and sustainable 
urban development. However, there are a variety of obstacles to encouraging the repair of old buildings, 
especially in rapidly urbanising countries, including a lack of urban administrative capacity, financial 
investment, and social awareness. For China, building renovation is a long-term and rigid demand of the 
urban governance process, which is deeply associated with China's land, planning, and property rights 
systems. China is still experimenting with a more inclusive and sustainable aproach to building renovation, 
and further accumulated empirical researches are needed. Therefore, this research aims to investigate 
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building rehabilitation projects in Guangzhou, identifies obstacles and experiences, and provides relevant 
suggestions for future promotion of existing building renovation policies. 

According to the study, there are administrative, financial, and knowledge/information barriers to the 
renovation of existing buildings in Guangzhou, with the critical barrier being that the urban planning does 
not give the existing building development rights feasibly. To realise the goal of inclusive and sustainable 
reconstruction of existing buildings, the focus of urban planning should be shifted from strict restriction 
to feasible empowerment, and existing building planning content and procedures must be further 
improved. Simultaneously, it is vital to find a means to accomplish the financial balance of renovating 
existing buildings, to assist low-income groups, and to enhance capital’s willingness to invest. Finally, 
through the popularization of knowledge and information, the renovation of existing buildings will 
become the consensus of stakeholders. In future research, we can continue to investigate the 
relationship between existing building renovation policies and urban inclusive and sustainable 
development. 
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Control in Chang 'an City in Tang Dynasty 
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Abstract 

Chinese cities have a history of at least five thousand years, and the city of Chang'an in the Tang 
Dynasty is a milestone. The planning and design of Chang'an City represented the most advanced 
level in the world at that time and laid the foundation for the design of China's capital city. With 
the global outbreak of the new crown virus COVID-19, it is even more necessary to enter the 
"post-epidemic era" for urban epidemic prevention and governance measures. In the history of 
the Tang Dynasty, there were 49 plague outbreaks, but they still created prosperous situations 
such as the "Excellent Governance during the Zhenguan Times" and " Flourishment Age of 
Kaiyuan Era". This article analyzes and explores the urban epidemic prevention and governance 
system of Tang Chang’an City from six aspects, including the site selection,water supply and 
drainage system, medical isolation facilities, Li-Fang walled ward management system, 
landscaping, and mainstream medical ideological guidance, and summarizes previous experience. 
Provide reference for follow-up modern urban epidemic prevention and management. 

 

Keywords 

Tang Chang’an City, urban epidemic prevention and control,Lifang system, rain and sewage 
diversion,curfew 

1. Introduction 
Chang’an in the Tang Dynasty was the oriental cultural center that appeared incomparably attractive to 
Japan, an island country lying to the east of China. Thousands of Japanese during their lifetime aspired to 
set foot on China’s territory and visited Chang’an, considering it their greatest glory to study, seek 
enlightenment, sightsee, or witness the majesty of the Tang Dynasty’s prosperity in Chang’an. The 
majority of scholars maintain that Japan dispatched at least 19 batches of envoys to China in those days, 
called “Envoys to the Tang Dynasty” in Manyoshu (a Japanese collection of poems), among whom were a 
great many Japanese celebrities of that time. The culture brought back by them from the Tang Dynasty to 
Japan encompassed architecture and urban planning. Heijo-kyo and Heian-kyo were two renowned cities 
of Japan entirely modeled after Chang’an in terms of layout. Heijo-kyo, which served as Japanese capital 
since 710 AD, was rectangular in shape with main roads passing through from east to west and north to 
south around every 500 meters. Suzakumon, the main gate of the imperial city Heijo-kyo, was virtually 
directly modeled after the Zhuque Gate of the Daming Palace in Chang’an. The planning and design of 
Chang’an reached the world’s most advanced level at that time and laid the foundation for the design of 
China’s capitals ever since. Summarizing the epidemic prevention and control system of the Tang 
Chang’an could provide references for future generations about how to live in the post-epidemic era. 
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2. Literature Review 
2.1. Concept of urban epidemic prevention and control 

Broadly speaking, urban governance is a concept of urban space management, primarily related to issues 
such as urban positioning, planning, and sustainable development. It aims to achieve sustainable 
development in economy, society and ecology and obtain coordinated development within the entire 
region by combining the factors of production including capital, land, labor force, technology, information 
and knowledge. In a narrow sense, it refers to the process of interest integration during which 
government, private sector and non-profit organization, three main forms of organization that constitute 
an interdependent, multi-agent governance network, collaboratively tackle public issues, provide public 
services and promote public interest for the city based on equality and the governance mechanisms of 
participation, communication, consultation, and cooperation. Urban epidemic prevention and control 
appears essential in urban governance during the COVIOD-19 global pandemic. Local government has 
taken a number of measures and introduced various policies to fight against and contain the pandemic 
since its outbreak and to promote post-pandemic recovery and construction. Epidemic prevention and 
control refers to effective containment of epidemic diseases through coordination and cooperation 
among relevant departments under the leadership of the government. 

2.2. Methodology 

Research methods employed in this paper mainly include bibliometrics, historical analysis and case study. 
The first step was to statistically analyze existing academic papers on the Tang Chang’an that were 
published in the past eight years and identify their characteristics and research trends. The second step 
was to draw experience from related epidemic prevention and control measures taken by Chang’an 
through analysis of historical materials and in-depth discussion of the specific case. 

2.3. Existing research works on Tang Chang’an City 

In the present work, 150 documents published during 2013 and 2021 were selected from China National 
Knowledge Infrastructure (CNKI) by entering the keywords “Tang Chang’an City” (“唐长安城” in Chinese). 
The majority of their references, spanning nearly 70 years as shown by bibliometric visualization, are 
historical materials compiled and reprinted by Zhonghua Book Company in the late Qing Dynasty. The 
largest number of references come from 2009, when documents about the Tang Chang’an approximate 
60 probably due to major events occurring in that year, including construction of the Tang Daming Palace 
National Heritage Park in Xi’an, and archaeological excavations at the site of Xing’an Gate by Xi’an task 
force for Tang Dynasty’s cities sent by the Institute of Archaeology, Chinese Academy of Social Sciences. 
2019 has seen the publication of a number of books and reports thanks to archaeological research. 
Additionally, Chang’an City, Daxing City, Giant Wild Goose Pagoda, the Sui and Tang Dynasties, 
archaeological excavation, and Chongde Fang (“Fang” meaning residential block) constitute the six key 
phrases that are most frequently mentioned. The above information is shown in Figure 1-5. 
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Figure 1. Overall trends in existing academic papers studying the Tang Chang’an. Source: exported from CNKI 
after generating images based on literature selected by the author. 

 
Figure 2. Distribution of the types of existing academic papers studying the Tang Chang’an. Source: exported 
from CNKI after generating images based on literature selected by the author. 

 
Figure 3. Distribution of the disciplines of existing academic papers studying the Tang Chang’an. Source: 
exported from CNKI after generating images based on literature selected by the author. 
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Figure 4. Distribution of high-frequency phrases in existing academic papers studying the Tang 
Chang’an. Source: exported from CNKI after generating images based on literature selected by the 
author. 

 
Figure 5. Distribution of the sources of existing academic papers studying the Tang Chang’an. Source: 
exported from CNKI after generating images based on literature selected by the author. 

3. Chang’an City in the Tang Dynasty 
3.1. History of the Tang Chang’an 

Chang’an, originally called Daxing City (meaning “great prosperity”) that was built in the 1st year of 
Kaihuang Period in the Sui Dynasty (581 AD), was renamed Chang’an when Li Yuan founded the Tang 
Dynasty, with administrative divisions consisting of Chang’an County and Wannian County under the 
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jurisdiction of the Metropolitan Prefecture. It served as capital in the two dynasties and was the world’s 
largest city at that time. Chang’an, known as Khumdan in foreign documents, was roughly situated on 
what is now the south bank of the Wei River close to Xi’an and Xianyang on Guanzhong Plain. Daxing City 
had a population of 250,000 (or 600,000 according to another source) during the Kaihuang Period of 
Emperor Wen in the Sui Dynasty, which increased to around 1 million during the reign of Empress Wu 
Zetian in the Tang Dynasty. Chang’an City in the two dynasties was considerably large in size. Actual 
measurement conducted by archaeologists proved that it took a rectangular shape which was 9,721 m 
long from east to west and 8,652 m wide from south to north with a circumference of 36.7 km, covering a 
total area of 84 km2 and comprising three parts, namely the Outer City, the Palace City and the Imperial 
City. The Sui and Tang Chang’an was virtually six and seven times the size of Baghdad (capital of the Arab 
Empire) and Constantinople (today’s Istanbul, capital of the Byzantine Empire) respectively, and six times 
of the Ming Chang’an. Daming Palace, the very place where most emperors in the Tang Dynasty lived and 
held court since Emperor Gaozong, occupied 320 hectares altogether, 3.5 times the size of the Palace 
Museum in Beijing, which indicated its grandeur and majesty. The city, in which every sector thrived, had 
a maximum population of 2 million in the municipal district and 1 million in the urban area. 

Chang’an generally consisted of three parts, including the Palace City, the Imperial City and the Outer City. 
In the Outer City mainly stood residential areas, the East and the West Markets, while the Imperial City 
was the place where various government agencies of the court were established, and the Palace City 
encompassed Taiji Palace, Daming Palace and Xingqing Palace in which the emperor lived and 
administered state affairs. Chang’an was designed according to ancient Chinese cosmological schema, 
with Taiji Hall facing Polaris, symbolizing that the emperor ruled the state as ordered by the lord of 
heaven. The street outside Chengtian Gate (meaning “accepting heavenly ordered succession”) in front of 
the Taiji Hall was called Chengtianmen Street. The straight axis serving as an extension line of state 
etiquette stretched from the Chengtian Gate to Zhuque Gate, namely the main entrance of the Imperial 
City, and to Mingde Gate, which was the Outer City’s main entrance. Ceremonial buildings such as the 
Imperial Ancestral Temple and Shrine were symmetrically distributed on each side of the axis. Chang’an, 
as it were, remained a capital of cosmos and etiquette originally built to demonstrate the orthodoxy of 
the new dynasty. In World Metropolis Chang’an, the 47th episode of the program China History produced 
by China Movie Official Channel, Ning Xin, a professor from the School of History, Beijing Normal 
University, once remarked that the layout of the triple cities, even though already appearing prior the Sui 
and Tang Dynasties, was incomplete until Daxing City or Chang’an City was established, which could be 
substantiated by abundant materials from archaeological excavations. The Palace City, Imperial City, and 
Outer City constituted the triple cities that were strictly divided into different functional areas. 
Furthermore, Fang was residential blocks, the downtown area was used for commodity transactions, and 
the palace area was the office and living place for the emperor and his harem, all the three areas having 
walls. The Imperial City, lying in the center of Chang’an with its functions well defined and divisions in 
good order, abounded with government offices and exemplified the heyday of classical cities. 
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Figure 6. Ground plan of the Tang Chang’an.  

Source: 
https://zh.wikipedia.org/wiki/%E5%94%90%E9%95%BF%E5%AE%89%E5%9F%8E#/media/File:Chang'a
n_Tang_schema.svg. 
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Figure 7. Sand table of the Tang Dynasty Chang’an in the Tang Paradise of Xi’an, Shanxi Province. 
Source: photographed by the author. 

 

Figure 8. Sand table of the Tang Dynasty Chang’an in the Tang Paradise of Xi’an, Shanxi Province. 
Source: photographed by the author. 

It was demolished at the end of the Tang Dynasty when the capital was moved to Luoyang, with its site 
remaining on a vast tract of land in today’s Xi’an, Shanxi Province. In 1996, the site of Sui Daxing or Tang 
Chang’an was proclaimed by the State Council of PRC as one of the 4th batch of Key State Protected 
Historic Sites. The part of Xi’an City Wall standing until today was largely constructed during the Hongwu 
Period of the Ming Dynasty (1368-1378 AD) before fortified with bricks in the 4th year of the Longqing 
Period (1570 AD). Nowadays, the Sui and Tang Chang’an is buried 0.7-1 m underground in Xi’an, where its 
excavation sites are less than 30. Xi’an has built Daming Palace National Heritage Park, Tang Chang’an 
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City Wall Heritage Park and Da Ci’en Temple Heritage Park to preserve the site of the Tang Chang’an. 
Among other remains of it in Xi’an are the Hanguang Gate Site Museum, Huangqiu Ruins, the exhibition 
area of the West Market ruins in Tang West Market Museum, ruins of the Chengtian Gate preserved in 
Lianhu Park, Giant Wild Goose Pagoda and Small Wild Goose Pagoda. 

3.2. Site selection of the Tang Chang’an City 

Yang Jian, a high-powered consort kin of the Northern Zhou Dynasty, proclaimed himself emperor and 
established the Sui Dynasty in 581 AD. Chang’an City was ravaged by war at that time, small in size and 
dilapidated. The residential blocks of officials and civilians were blended, while its drainage system was 
damaged due to the encroachment of the Wei River towards the south. Meanwhile, all water tasted salty 
and briny owing to massive groundwater extraction, proving not potable. In consequence, Yang Jian 
resolved to build and move to a new city. 

 
Figure 9. Site of Chang’an City in the Han Dynasty (today’s Xi’an, Shanxi). Source: screenshot from 
World Metropolis Chang’an, the 47th episode of the program China History produced by China Movie 
Official Channel [EB/OL]. (2018, September 20) [cited on 2021, May 2]. 
https://www.youtube.com/watch?v=XORQzQd_Mj0. 

 

Figure 10. Excavations of the Chang’an site prove that its drainage system was damaged (today’s Xi’an, 
Shanxi). Source: screenshot from World Metropolis Chang’an, the 47th episode of the program China 

495



History produced by China Movie Official Channel [EB/OL]. (2018, September 20) [cited on 2021, May 
2]. https://www.youtube.com/watch?v=XORQzQd_Mj0. 

 
Figure 11. The aftermath of massive groundwater extraction (today’s Xi’an, Shanxi). Source: screenshot 
from World Metropolis Chang’an, the 47th episode of the program China History produced by China 
Movie Official Channel [EB/OL]. (2018, September 20) [cited on 2021, May 2]. 
https://www.youtube.com/watch?v=XORQzQd_Mj0. 

In World Metropolis Chang’an, the 47th episode of the program China History produced by China Movie 
Official Channel, Wang Jing, an associate professor from the School of History, Renmin University of China, 
claimed that building a new capital was complex rather than easy. Emperor Wen of the Sui Dynasty 
already held a discussion with Prime Minister Gao Jiong and Minister Su Wei at night. The next day, Yu 
Jicai, an official in charge of observing astronomical phenomena, reported that the conclusion he drew 
from nocturnal observation of the sky and reference to maps and records was quite consistent with the 
result of divination. Meanwhile, he persuaded the emperor that water had been contaminated in the Han 
Chang’an City, which could no longer serve as imperial residence. Therefore, Daxing City was constructed 
to be the capital on the Longshou Plain that lay to the south of the Han Dynasty’s Great Wall and the 
southeast of the Han Chang’an. 

Construction of the new city was specifically directed by Yuwen Kai, the then 27-year-old architect of 
reputation who was appointed as deputy supervisor (equivalent to today’s deputy director of engineering) 
of the project to be fully responsible for its design and construction. He conducted field studies on the 
layout of those capitals prior to the Han Dynasty in order to assimilate the characteristics of their 
planning and layout, while traveling all over Chang’an to make site investigation. Eventually, a tract of 
open, valuable land with a good geomantic omen lying to the southeast of the Han Chang’an City and at 
the southern foot of the Longshou Plain was selected as the new site based on the theory of Feng Shui. 
Location of Chang’an met the site selection requirements of ancient capitals that they must be 
established “either at the foot of a huge mountain or in the vicinity of large rivers”. Chang’an was a city 
that had easy access to the source of water while maintaining a proper distance from rivers. This place, 
where stood six hills with fertile soil, descended from the south to the north in topography. It nestled 
between today’s Hongmiao Slope and Giant Wild Goose Pagoda at the east and west, bordering the Wei 
River to the north, the Chan River and Ba River to the east, the Feng River to the west and the Zhongnan 
Mountain to the south. The interior of Chang’an in topography descended from the southeast to 
northwest, allowing canal water channeled in from the southeast to naturally run through the whole city 
and flow out of it in northwest thanks to the fall of water and resulting potential energy. This extensive 
and scenic place, which boasted accessible land and water transportation and a favorable geographical 
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location, proved ideal for founding a capital and outperformed other ancient cities in terms of water 
supply and drainage system. 

 
Figure 12. Schematic diagram of “eight rivers surrounding Chang’an”. Source: WeChat official account 
of “Institute for Planets”. 
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3.3. Historical records of plagues in the Tang Dynasty 

Historical records of plagues in the Tang Dynasty commenced in the 10th year of Zhenguan Period (636 
AD) and terminated in the 2nd year of Dashun Period (891 AD), during which the outbreaks totaled 49 
according to materials including the Old Book of Tang, New Book of Tang, Zizhi Tongjian (Comprehensive 
Mirror in Aid of Governance), Extensive Records of the Taiping Era and Tang Guo Shi Bu (Supplement to 
the History of the Tang Dynasty). Plagues occurred most frequently in particular during the Zhenguan 
Period, totaling 10 from the 1st year to the 22nd year and averaging once every two years, which caused 
great suffering. Leprosy was a highly infectious plague which attracted government attention due to its 
horrible symptoms that anyone contracting it would suffer hand and foot ulcers, anaphalantiasis and 
depressed nasal bridge. 

Table 1. Some historical records of plagues in the Tang Dynasty. Source: compiled by the author based 
on historical materials. 

Year/time Location of plague outbreak Original record in historical material Source 

The 10th year of 

Zhenguan Period (636 AD) 

Inside the Shanhai Pass and to the 

east of the Yellow River 

A severe epidemic occurred inside the Shanhai 

Pass and to the east of the Yellow River. 

The Old & New 

Book of Tang 

The 15th year of 

Zhenguan Period (641 AD) 

Zezhou (today’s Jincheng City, Shanxi 

Province) 
Zezhou was stricken by an epidemic in March. 

The 16th year of 

Zhenguan Period (642 AD) 

Guzhou (today’s Yima City, Henan 

Province), Jingzhou (Jingchuan 

County, Gansu Province), Xuzhou, 

Daizhou (Heze City, Shandong 

Province) and Guozhou (Lingbao City, 

Henan Province) 

In summer, an epidemic broke out in Guzhou, 

Jingzhou, Xuzhou, Daizhou and Guozhou. 

The 17th year of 

Zhenguan Period (643 AD) 
Tanzhou, Haozhou and Luzhou 

In summer, an epidemic hit Tanzhou, Haozhou 

and Luzhou. 

The 18th year of 

Zhenguan Period (644 AD) 

Luzhou (today’s Hefei City), Haozhou 

(Fengyang County, Anhui Province), 

Bazhou (Bazhou District, Bazhong 

City, Sichuan Province), Leshanzhou 

(around Hechi City, Guangxi Province) 

and Chenzhou 

An epidemic occurred in Luzhou, Haozhou, 

Bazhou, Leshanzhou and Chenzhou. 

The 22nd year of 

Zhenguan Period (648 AD) 

Qingzhou (today’s Nanmaxiang, 

Changshun County, Guizhou Province) 
Qingzhou was hit by a severe epidemic. 

The 6th year of Yonghui 

Period (655 AD) 
Chuzhou (today’s Huai’an) 

In March, Chuzhou experienced a severe 

epidemic. 

The 1st year of Yongchun 

Period (682 AD) 

Guanzhong (today’s Xi’an, Baoji, 

Xianyang, Weinan and Tongchuan) 

In June, the first rain in Guanzhong inundated 

and damaged wheat seedlings, which was 

aggravated by ensuing drought. Locusts in the 

Capital Area, Qizhou and Longzhou virtually 

ate up all of them. Since a great many people 

contracted infectious diseases, roads were 

piled with corpses. An edict issued by the 

498



Year/time Location of plague outbreak Original record in historical material Source 

court ordered local government to bury them. 

The 3rd year of Chuigong 

Period 

(687 AD) 

The region stretching from the capital 

to Shandong 

It was in spring that an epidemic disease, 

which occurred in the area stretching from the 

capital to Shandong, caused a substantial 

number of fatalities. 

Annals of 

Emperor 

Zhongzong in 

the Old Book of 

Tang 

The 1st year of Jinglong 

Period (707 AD) 
Hebei 

In the summer of 707 AD, thousands of people 

died from an epidemic in the capital, 

Shandong and Hebei. 

Treatises on the 

Five Elements in 

the New Book 

of Tang 

The 1st year of Baoying 

Period (762 AD) 

Three cities in the Region of Wu 

(Wuxing, Wujun and Danyang) 

A severe drought occurred in Wuxing, Wujun 

and Danyang. People suffering starvation 

practiced cannibalism. The next year saw the 

outbreak of a major epidemic. Seven or eight 

out of ten deceased, making residences in 

cities deserted. Survivors was devoid of food, 

whereas the dead had neither coffins nor 

farewell funeral services. Generally, people 

would eat the flesh and abandon the 

remaining bones in the fields even though the 

dead were their parents, wives or children. 

Consequently, roads piled with bones 

stretched two thousand miles, which had no 

similar case in historical records since the 

Spring and Autumn Period. 

Elegiac Address 

to People Dying 

from Starvation 

on the Road 

The 1st year of Guangde 

Period during the reign of 

Emperor Daizong 

(763 AD) 

East of the Yangtze River 
Over half of people died from a major 

epidemic to the east of the Yangtze River. 

Elegiac Address 

to People Dying 

from Starvation 

on the Road 

The 5th year of Zhenyuan 

Period (789 AD) 

Huainan, eastern Zhejiang, western 

Zhejiang and Fujian 

It was in that summer that Huainan, eastern 

Zhejiang, western Zhejiang and Fujian were 

stricken by a drought, which dried up most 

wells and springs. People were thirsty and 

exhausted and a great many died from an 

epidemic. 

The Old & New 

Book of Tang 

The 16th year of 

Zhenyuan Period (800 AD) 

Guangli City （nowadays in the south 

of Xiangcheng County, Henan 

Province) 

It was increasingly sweltering. Han Quanyi 

neglected to mollify soldiers who had been 

stationed in a low-lying damp land for a long 

time, which sparked disloyalty. On the Gengxu 

Day in May, they engaged in a battle on the 

Guangli Plain to the south of the Zhong River 

with the army led by Wu Xiu and Wu 

Volume 235 of 

Comprehensive 

Mirror in Aid of 

Governance 
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Year/time Location of plague outbreak Original record in historical material Source 

Shaoyang, two military officers under the 

commander of Wu Shaocheng, fighting with 

weapons but ending up with a major defeat. 

Pursued by Wu Xiu’s army, Han Quanyi 

retreated to defend Wulou (today’s southwest 

of Shangshui County, Henan Province). 

The 1st year of 

Guangming Period (880 

AD) 

Xinzhou (today’s Fuyang City, Anhui 

Province) 

In the late spring of 880 AD (a lunar Gengzi 

year), thieves in Xinzhou contracted virulent 

epidemic diseases, resulting in a high fatality 

rate. The masses were also attacked by the 

epidemic. 

Annals of 

Emperor Xizong 

in the Old Book 

of Tang 

 

3.4. Planning of epidemic prevention in the Tang Chang’an 

3.4.1. Establishing medical institutions and Bing Fang (ward buildings) 

Local public medical institutions in the Tang Dynasty, which were initially established in the 3rd year of 
Zhenguan Period (629 AD), were staffed by one medical doctor and 10-20 medical students in each state 
except 30 medical students in Yongzhou, which had jurisdiction over Chang’an. They traveled around 
their respective regions to diagnose and treat patients. Records in the New Book of Tang demonstrates 
that central institutions of medical affairs in the Tang Dynasty mainly comprised three departments, 
namely the Bureau of Shangyao (an institution in charge of medications and pharmaceutical 
administration) in the Department of Dianzhong (an organ in charge of basic necessities of emperor’s life), 
the Bureau of Yaocang in the Left Spring Quarters (secretariat of the heir apparent), and Office of 
Imperial Physicians in Taichang Temple. These institutions created a relatively scientific framework at the 
top level for the diagnosis and treatment of epidemic diseases, stockpiling of anti-epidemic drugs, and 
implementation of anti-epidemic activities, which effectively stemmed the spread of epidemic diseases.  

During the outbreak of an epidemic, local medical institutions would collaborate with charities, such as 
monasteries, to contain the epidemic under the guidance of central institutions. Additionally, “Fang”, 
specialized agencies initially established in the Tang Dynasty to succor patients, disabled people, beggars 
and paupers, was founded to control contagious diseases through quarantine and isolation. To 
accommodate the homeless, poor, and sick, temples set up “Beitian Yangbing Fang (Ward Buildings for 
Nursing and Rehabilitation)”, and afterwards, public charitable ward buildings were established in the 
22nd year of Kaiyuan Period during the reign of Emperor Xuanzong (734 AD). Juncao Fang, Jieting Fang, 
Yanshe Chu (literally meaning “kitchen in charge of banquets”), Bing Fang and Changxing Fang appeared 
in the Accounting Documentation of Dunhuang County during the Tianbao Period of Tang, confirming 
that ward buildings were established in each state during that period. The Tang Dynasty established 
specialized ward buildings to receive patients suffering from infectious diseases, which served the same 
purpose as public health centers and isolation sites built in the present. In Chang’an, those buildings were 
located in Buddhist temples in the vicinity of the two capitals. Patients of different gender were 
separately hospitalized, having access to medicine and food that were timely provided, which 
considerably contributed to disease prevention and control. 
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Figure 13. The imperial city of the Tang Chang’an. Source: Branch of Historical Cities, Research Institute 
of Xi’an City Planning & Design. 

3.4.2. Ensuring the public health of urban water supply and drainage facilities 

The Tang Chang’an remained a populous city that normally had a population of 0.8-1 million, indicating 
that a sound sewage drainage system was indispensable. Yuwen Kai designed numerous water canals in 
Daxing City to address the needs for domestic water by diverting rivers and lakes into the city. 

(1) Components of the drainage system in the Tang Chang’an 

The Tang Chang’an, situated on the Guanzhong Plain with fertile soil, was steep and impregnable on all 
sides, backed by Qinling Mountains on the south and facing towards the Wei River on the north. It was 
surrounded by eight rivers, including the Jing, Wei, Hao, Feng, Chan, Jue, Ba and Lao Rivers, which 
supplied abundant water resources. To better utilize them, the Sui and Tang Dynasty channeled water 
from outside into the city by constructing water conservancy facilities such as the Qingming, Longshou, 
Yongan, Huang and Cao Canals. Water flowing into the city was stored in “water diversion weirs”, special 
dams with outlets allowing residents to access water conveniently. Longshou Weir was the largest one in 
Chang’an City. Records of Chang’an City demonstrates that the water it retained came from the Chan 
River, which was directed into Longshou Canal and then divided into two tributaries on the Changle Slope 
(meaning “perpetual pleasure”), one running northward through the Wangchun Palace to the west city of 
Chang'an, and the other flowing into the Xingqing Pond. This weir was situated in “Matou Kong (literally 
meaning a control point shaped like a horse head)”, a place which adjoined the West Market of Chang’an 
and abounded with shops, living quarters, residents and merchants, consuming a considerable amount of 
water. Among other large water diversion weirs were the Liangshan, Yongfu, and Liugong Weirs, all of 
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which lay in downtown areas. They raised water levels of the rivers, removed impurities, and kept the 
canal water in a circular, self-cleaning process, which satisfied the living needs of urban residents. 

 
Figure 14. Schematic diagram of the drainage network in Chang’an. Source: Xu hong, The Drainage 
System of Ancient Chinese Cities. China Cultural Relics News, 2012, August 3, the 5th edition. 

502



 
Figure 15. Archaeological excavation of the drainage system in the street of Chang'an City (today’s 
Xi'an, Shanxi Province). Source: screenshot from World Metropolis Chang’an, the 47th episode of the 
program China History produced by China Movie Official Channel [EB/OL]. (2018, September 20) [cited 
on 2021, May 2]. https://www.youtube.com/watch?v=XORQzQd_Mj0. 

(2) Design of rain and sewage diversion 

The five canals not only supplied water but were used for sewage discharge and flood diversion. 
Meanwhile, the city laid drainage pipes on both sides of the main streets, Lifang, the East and West 
Markets, and palace gardens to channel rainwater and domestic sewage to the outside. In World 
Metropolis Chang’an, the 47th episode of the program China History produced by China Movie Official 
Channel, Wang Jing, an associate professor from the School of History, Renmin University of China, 
mentioned that streets in Chang’an descended in height from the middle to both sides, allowing water to 
flow into ditches and trenches on the roadside. The drainage system also encompassed soakaways and 
seepage wells. Water in soakaways drained through small ditches into gutters beside the main streets 
and eventually flowed into the moat. 

Both sides of the streets sloped to a certain extent to ensure rainwater emptied into ditches, a design 
called “slope-forming layer” that is frequently employed nowadays in urban drainage system. Rainwater 
collected in open conduits, which possessed an inlet every dozens of meters, would flow into covered 
conduits through those inlets. Water dispersion pits and soakaways were constructed in each street of 
Lifang and around dwellings, serving as a drainage system for emergency use that helped rainwater from 
the center of streets and around houses quickly converge into open conduits should any rainstorm arose. 
Each conduit was connected with the main drainage channel that ultimately drained rainwater into the 
moat. 

Rainwater in the Lifang and streets that were distant from the moat would flow through covered conduits 
into reservoirs before discharged into nearby ponds and lakes directly or into the moat via the main 
drainage channel. The largest reservoir of Chang’an was Taiye Pond in the north of the city, in which 
archaeologists in 2005 discovered three sets of drainage pipes belonging to the Tang Dynasty. Such 
drainage system still works nowadays. For example, ditches excavated from the west side of Zhuque 
Street had a trapezoidal cross section 3.3 meters wide at the top and 2.34 meters wide at the bottom, 
with smooth walls and flat bottom that was covered by sand and silt. Water drained freely through urban 
pavements thanks to the slope-forming layer and the Poplar Ditch (aka Imperial Ditch). Archaeological 
discoveries demonstrate that gutters were commonly established on both sides of streets and all of them 
were above 2.5 meters wide. Ditches in the west side of Zhuque Street (a north-south street at the very 
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center of Chang’an that directly led to the Imperial City) had a cross section that was the shape of a 
trapezoid 3.3 meters wide at the top and 2.34 meters wide at the bottom. Their east and west walls were 
2.1 and 1.7 meters deep respectively, both of which leaned 76 degrees and were smooth, containing 
neither planks nor bricks. Records in Annotations to Ancient and Modern China written by Ma Gao in the 
Tang Dynasty suggest that “the Imperial ditch in Chang’an is named Poplar Ditch, on the bank of which 
grew tall poplars. Some people call it Sheep Ditch since it is constructed to block the access of sheep to 
perimeter walls, while others call it Imperial Ditch given that it allows water sourced from the Zhongnan 
Mountain to run through the palace.” 

 
Figure 16. Sectional drawing of the gutter’s southern wall in the west side of Zhuque Street. Source: 
Xi’an excavation task force for Tang Dynasty’s cities affiliated to the Institute of Archaeology, Chinese 
Academy of Sciences, Archaeological Records of the Tang Chang’an City. Archaeology, 1963 (11). 

Sewage system of Chang’an consisted of branch pipes buried underground alongside buildings in each 
Lifang, main pipes and seepage wells. Waste water households drained out came to dedicated brick 
conduits via those pipes before entering seepage wells eventually. The majority of those pipes were 
made through firing pottery clay so as to prevent sewage seeping into the ground until it was collectively 
disposed in seepage wells. 

Seepage wells, normally over 3 meters deep, were underground large pits in a rectangular shape with a 
1-foot layer of coarse gravel at the bottom utilized to filter and purify sewage before it leaked into the 
ground. Some of them employed lime and masonry debris to enhance their filtration and adsorption 
capabilities. Such wells minimized the pollution of waste water to underground water and was the 
world’s most advanced sewage treatment system at that time, bringing experience to modern effluent 
disposal. 

(3) Digging wells to access domestic water 

In ancient times, the masses accessed domestic water either from wells in the underground or from 
rivers, canals or lakes at the surface. Surface water dominated since groundwater extraction required a 
considerable amount of manpower and money, which remained a significant reason why the vicinity of 
great rivers proved popular for site selection of cities. Extensive Records of the Taiping Era demonstrates 
“in the street before the Jinggong Temple once stood a huge well commonly known as Octagonal Well. It 
was in the early years of the Yuanhe Period in the Tang Dynasty that a princess walking by in summer saw 
the populace drawing water, ordering her maid to fetch some with a silver rimmed bowl. The bowl 
accidentally fell into the well and appeared in the Wei River over one month later”; “there was an 
imperial well in the Shanhe Fang. The old claimed that it was low-lying, producing soft water suitable for 
washing instead of drinking. During the Kaiyuan Period, water was carried into the imperial palace by 
dozens of camels to supply the Six Palaces (residences of the imperial harem)”. The records indicate that 
underground water was also utilized at that time by digging wells. Wealthy and influential families 
normally had wells in their own compounds, while the imperial family even requisitioned well water, 
which, deeply buried in the underground and less exposed to contamination, was of higher quality than 
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canal water. In consequence, residents in Chang’an accessed potable water primarily from wells in the 
ground whereas collecting domestic water principally from canals. Ordinary civilians had access to public 
wells in each living quarter and temple despite the absence of a well at home. Meanwhile, underground 
water abounded in Chang’an which was home to a great many rich and influential families, who dug a 
number of wells. 

Textual research conducted by Guo Shengbo, a professor from the Department of History, School of 
Literature, Jinan University, suggests that wells of the Tang Chang’an that could be confirmed by 
historical records exceeded 40, around half of which lay in the southeast of the city. 

The drainage system of Chang’an, a complete citywide network consisting of countless gutters, water 
dispersion ditches, drainage earthen pipes, seepage wells, soakaways, and water supply weirs, was the 
world’s largest and most complex urban drainage system at that time and the crystallization of ancient 
wisdom. 

Notably, it comprised two separate systems respectively for rainwater and sewage drainage, the 
diversion of which proves unattainable even in some of current big cities but was already achieved in the 
Tang Chang’an City. It remains an advanced concept and technology, providing valuable experience for 
the drainage of modern cities. 

 
Figure 17. Ground plan of the Tang Chang’an. Source: Branch of Historical Cities, Research Institute of 
Xi’an City Planning & Design. 
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3.4.3. Management of the Lifang system and imposition of a curfew 

Chang’an, capital of the Tang Dynasty that was the then most developed city of the world, already 
performed a variety of urban functions. The early Tang Dynasty strictly divided its urban spaces into the 
Palace City, the Imperial City, and the Outer City, with blocks resembling squares on a chessboard, each 
of which was called a “Li” or “Fang”. The Outer City was divided by crisscrossing streets into 108 Lifang 
and the East and West Markets. Each Lifang, which was surrounded by towering perimeter walls, 
appointed Lizheng (official at the grassroots level) to open and close the gate in line with the morning and 
evening drumrolls. A night curfew was imposed in the charge of specially-assigned officials, wherefore 
anyone breaking it would be questioned by the night patrol. In World Metropolis Chang’an, the 47th 
episode of the program China History produced by China Movie Official Channel, Qi Dongfang, a 
professor from the School of Archaeology and Museology, Peking University, stated that the Tang 
Chang’an under such system was characterized by military control.  

Governance approaches composed of the Lifang system and curfew imposed strict restrictions on the 
space and time of economic activities and limits on the interaction and contact among people. Lifang 
system partly helped prevent and control epidemic disease, restore the lives of people in infectious areas 
and minimize property loss. 

3.4.4. Improving urban living environment through tree planting 

Landscaping, which is closely related to health, gained special attention from the rulers of the Tang 
Dynasty. Tree planting and greening work in Chang’an was in the charge of Metropolitan Governor and 
carried out by the Left and Right Street Supervisors through mobilizing the entire people to participate, 
with costs covered by the government. Integrated planning was made to boost the street greening of 
Chang’an by the court that, in particular, explicitly stipulated what tree species to plant along streets. 
Zhuque Street, the central avenue giving direct access to Zhuque Gate and Chengtian Gate, remained a 
route which the emperor, officials and foreign envoys who came to pay tribute would never bypass 
during their tour. It was solely lined with Sophora Japonica, hence also called “Street of Sophora 
Japonica” or “Ya of Sophora Japonica” (Ya literally meaning administrative office and/or residence of a 
local bureaucrat). Elms grew along the alleys and lanes of Lifang, whereas poplars and willows were 
planted on ditch banks and riverside, particularly in the south street of Jinggong Fang. 

 
Figure 18. Reproduced image of Zhuque Street in Chang’an City. Source: screenshot from World 
Metropolis Chang’an, the 47th episode of the program China History produced by China Movie Official 
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Channel [EB/OL]. (2018, September 20) [cited on 2021, May 2]. 
https://www.youtube.com/watch?v=XORQzQd_Mj0. 

The Tang Dynasty government also attached great importance to the flora in the streets, enacting a series 
of effective measures to improve conservation and management. Director of the Bureau of Forestry and 
Crafts, was appointed to be responsible for urban greening and road management apart from supervising 
mountain forests, rivers and gardens, especially flowers and trees in the streets. It was stipulated that, 
without prior permission, neither officials nor civilians in the city were allowed to plant trees on either 
side of the streets. The Western Inner Garden, the Eastern Inner Garden and the Forbidden Garden, 
three palace gardens adjoining Chang’an City, lay in a lush green area where forest flourished, pools and 
ponds converged, palace gardens totaled dozens, and exotic flowers and rare trees abounded. 
Additionally, Qujiang Pond and Apricot Orchard situated outside Chang’an City were popular scenic spots 
with uniquely designed garden landscapes that looked picturesque and distinctive. The Qujiang Pond, 
dominated by the scenery of a large deep lake containing green water, along the bank of which was 
densely planted with willows, apricots and flowers, boasted irregularly yet exquisitely placed pavilions 
and drew a steady stream of visitors through every season. 

Records of the street greening in Chang’an are available in Research on the Urban Blocks of the Tang 

Dynasty’s Two Capitals written by Xu Song of the Qing Dynasty, the 2nd volume of Records of Chang’an 
City, the poem Willows along the Imperial Ditch by Du Xunhe, and some verse composed by Wang Wei, 
Bai Juyi and Wei Yingwu. Among historical materials recording the management standard for greening 
and events concerning fruit tree planting in Chang’an are the edict issued by Emperor Daizong of Tang in 
773 AD, the two chapters of Streets and Alleys, and Roads in Tang Huiyao (literally meaning Institutional 
History of Tang), Ode after Inspecting Fruit Tree Planting on the Roads of the Two Capitals under 
Emperor’s Order and Returning Chang’an by Zheng Shen, and Volume 9 of the Old Book of Tang. Garden 
landscapes in Chang’an could be found in Anecdotes about the Kaiyuan and Tianbao Periods written by 
Wang Renyu. Specific descriptions are presented in Table 2. 

Table 2. Historical records of landscaping in the Tang Dynasty. Source: compiled by the author based on 
historical materials. 

Source Extract from original record Dominant plant 

The chapter Streets and Alleys 

in Tang Huiyao 

In the 1st year of the Zhenyuan Period, Emperor Dezong of Tang ordered the 

Metropolitan Prefecture and Imperial Armies to collaboratively substitute new trees 

in each street for withered Sophora Japonica, which was made into planks used for 

bridge construction. The Left and Right Street Supervisors were commissioned to 

plant additional trees and finish the task by August, with costs covered by 

Metropolitan Prefecture. 

Sophora 

Japonica 

Edict issued by Emperor 

Daizong of Tang in 773 AD 
Tree planting and felling were forbidden on every road. 

The chapter Roads in Tang 

Huiyao 

An edict was issued asking to plant fruit trees alongside the roads of the two 

capitals and ordering the Palace Censor Zheng Shen (member of the Palace Bureau 

of the Censorate) to inspect. 

Fruit trees Ode after Inspecting Fruit Tree 

Planting on the Roads of the 

Two Capitals under Emperor’s 

Order and Returning Chang’an 

composed by Zheng Shen 

Grass and trees sprout as weather warms. Planting remains a widespread 

expectation. Though branches wet with spring dew seem tender, when autumn 

frost arrives fruits will abound. 
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Source Extract from original record Dominant plant 

Volume 9 in the Old Book of 

Tang 

In January, the spring of the 28th year (during the reign of Emperor Xuanzong), fruit 

trees were planted along the roads of the two capitals and in gardens of Chang’an 

City. 

Wang Wei 
When I overlook the streets in Chang’an, roads extend in all directions, on which 

green Sophora Japonica differs in height and carriages and horses stream. Sophora 

Japonica 
Bai Juyi Overlooking all the streets in Chang’an, I find that lush trees dot this bustling city. 

Wei Yingwu 
Weeping willows growing in the streets of Chang’an nestle around the mansion of 

dignitaries. 
Weeping willows 

Willows along the Imperial 

Ditch by Du Xunhe 

Spring arrives at the Imperial Ditch, beside which willows look green and fresh. 

Cautiously passing through the water in the way and gently flicking the branches 

overhead, there enters a person in the morning. 

Willows 

Volume 2 in Records of 

Chang’an City 

Wu Cou once planted Sophora Japonica in the imperial streets in the 14th of 

Zhenyuan Period. 

Sophora 

Japonica 

Anecdotes about the Kaiyuan 

and Tianbao Periods written 

by Wang Renyu 

Sightseeing is popular in Chang’an when spring comes, with visitors thronging the 

gardens planted with trees. 

Ornamental 

trees 

Research on the Urban Blocks 

of the Tang Dynasty’s Two 

Capitals written by Xu Song of 

Qing 

The broad Chengtianmen Street is lined with Sophora Japonica, making refreshing 

shade available. 

Sophora 

Japonica 

 

Textual research suggests that Sophora Japonica growing in the then Chang’an City, namely Chinese 
scholar tree that is currently the city tree of Xi’an, has a history of over 1,300 years. Chinese scholar tree 
has terminal panicles with creamy white corollas. Its flower, cold in nature with bitter taste, has the 
function of clearing heat and cooling blood, purging fire from liver, and stopping bleeding. The flower 
buds can be used for dye, pulp for medicine, and the black kidney-shaped seeds for fodder. It proves a 
fine species both for the greening of urban streets and for producing timber thanks to its strong 
resistance to soot and harmful gases, such as sulfur dioxide, chlorine, and hydrogen chloride. Scientific 
research indicates that extensive tree and flower coverage in a city can enhance its natural ecological 
system, since plants help regulate microclimate, improve the environment, reduce the greenhouse effect, 
abate noise, control dust and sterilize by absorbing harmful gases in the air and releasing oxygen. 

3.4.5. The medical ideology that “prevention matters more than cure” proposed by Sun 

Simiao, a physician of the Tang Dynasty 

Medical progress in the Tang Dynasty was greatly attributed to the historical background. In that dynasty, 
social production boomed unprecedentedly, economy thrived, territory was unified, ethnic relations 
remained harmonious, and domestic and foreign culture was diverse, which provided favorable material 
conditions that helped assimilate foreign medical skills, compile and edit ancient medical books, and 
exchange and study experience of epidemic control. Moreover, the printing techniques, agricultural 
technologies, and overall medical literacy of doctors all improved, which laid a solid foundation and 
provided diagnostic and treatment experience for the revision and writing of quality medical books, 
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popularization of prescriptions and medicines, identification of the toxicity and medicinal properties of 
herbal preparations, and the administration of medication by medical practitioners traveling around. 

Sun Simiao (581-682 AD), titled as China’s King of Medicine, was the first person in Chinese history that 
proposed “prevention matters more than cure”. In particular, he maintained that epidemic diseases were 
entirely possible to prevent, though beyond possibility to eliminate. Those essential prevention methods 
he put forward still retain value until nowadays. He mentioned in Qian Jin Yao Fang (Prescriptions Worth 
a Thousand Pieces of Gold) various preventive measures to improve hygiene, including fumigation (i.e. air 
disinfection), putting herbs into wells (sterilizing well water) and avoiding eating uncooked food 
(sterilizing food by cooking). This book repeatedly advocates preventing severe and widespread 
epidemics through fumigation. “Drinking medical liquor helps prevent the spread of epidemic diseases 
from one person to his family or from one family to the neighborhood within the range of 500 meters.” 
“People should avoid eating uncooked vegetables and rice, as well as stale and smelly food.” “Everyone 
should develop the habit of not spitting on the ground.” “Rinsing your mouth several times is necessary 
after eating.” These claims manifest that he valued personal hygiene and epidemic prevention. 

3.4.6. Epidemic control concept of “integrating three religions’ ideas” led by the Tang 

rulers 

The Han Dynasty abandoned all other schools of thought and followed exclusively the teachings of 
Confucianism, which became a dominant philosophy in the Tang Dynasty. A series of policies favorable to 
people’s livelihood were enacted by rulers of the Tang Dynasty primarily based on Confucianism, covering 
delivery of medical services, suppression of infections and tax break. The government also promulgated 
laws stipulating that patients must seek medical treatment from the local area instead of any other 
district to prevent cross-infection. On the other hand, Taoist immortal pills, spells and rites were copied 
and absorbed by Buddhist rituals and government-led medical services. The Tang rulers not only 
disseminated Buddhist medical culture but adopted Taoist services exemplified by its medicine and 
teachings, which supported anti-epidemic activities by gathering strong efforts and diversified, effective 
resources for medical assistance. 

A plague arising in the Tang Dynasty would directly impact social order and the workforce, or even worse, 
engender social panic, massive loss of agricultural population and political unrest with charlatans 
emerging in large numbers. Therefore, each emperor issued several imperial edicts on epidemic control 
and pacification. For instance, Emperor Daizong enacted the Edict of Relieving People’s Hardship 
proposing relief measures to address the “severe epidemic disease spreading in Hangzhou and Yuezhou”, 
while Emperor Wenzong issued the Decree of Relieving and Comforting People in All States to defuse the 
situation. What also merited attention was that the Tang rulers repeatedly ordered local states to curb 
the spread of epidemic diseases and stem the misdiagnosis of witch doctors through transcribing 
prescriptions. For instance, Shennong Bencao Jing (Shennong's Materia Medica Classic) was transcribed 
under the order of Emperor Xuanzong before Guangji Fang (Prescriptions for Extensive Remedy) was 
introduced and promoted, a tradition followed by most of later emperors. Fighting epidemics and 
popularizing prescriptions under the leadership of the ruler contributed to long-term and effective 
control of the diseases. 

4. Reflections on Urban Epidemic Prevention and Control during the Post-
Epidemic Era 
Currently, China has put the COVID-19 well under control and resumed its production, during which 
reflections are necessary on how to prevent and control urban epidemic during “the post-epidemic era”. 
Epidemic prevention and control in the Tang Chang’an affords us lessons from the aspects of urban 
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construction (including site selection, and water supply and drainage), urban management (Lifang system) 
and education of civilians (medical ideology). Firstly, the huge urban population must have access to 
sufficient medical facilities, with water supply well protected through diversion, while the present 
residential blocks, each of which resembles “Lifang” in the Tang Dynasty, need to improve their 
prevention and treatment system that is graded according to severity. Furthermore, energy of urban 
managers remains limited, and it is necessary to promote public health measures to educate individuals 
and communities. 

Interdisciplinary collaboration between urban planning and public health requires to be strengthened in 
the future so as to promote public health by utilizing spatial governance. 
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Research Paper  

 

 Eco-Neighbourhood Report 
-exploring a sustainable community on Cogan 

Yue Cui, China Academy of Urban Planning&Design of Shenzhen Branch, China 

 

Abstract 

This Report aspires to evaluate the Cogan station based on evidence proposed by Cardiff Council 
and on research analysis. The Cardiff Capital Metro is an ambitious programme to provide an 
accessible network abridging regional areas to various stations. As a key station to offer mobility 
for passengers between Vale of Glamorgan and Cardiff, it certainly has become an essential 
platform that could stimulate opportunities for regional development and regeneration. In 
addition, the authority could handle challenges through the transformation towards an ecological 
and sustainable community. There are three main components in the report: evaluating the status 
quo of the site, providing an evidence-based analysis of the programme, and proposing a 
mechanism to achieve a livable and walkable neighbourhood. It might boost the local economy 
and propose ideas for a means of sustainable transport in other regions. The data was collected 
through research, observation, and surveys. Site visiting was processed in March and April 2021. 

 

Keywords 

Eco-neighbourhood, GIS analysis, transport system, Cogan 

1. Programme overview 
1.1. Site Location 

Cogan is an outskirt in Morristown, Penarth in the Vale of Glamorgan. It is located in the southwest of 
Wales, which is 7.2 km from Cardiff city(Wikipedia 2021). There are three main roads: Barry Road (A4055), 
Redlands (B4267) and Penarth road (A4160) around the area. The terrain of the west is higher than the 
east and Ely River flows into Cardiff Bay from north to southwest. 

 
Figure 1. Cogan traffic location conditions (Source: Drawn by author) 
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1.2.Land Use  

The buildings on the site serve residential, commercial, medical purposes as well as educational 
engagement. The area has been divided into a grid of four districts by main roads and Ely River. The 
predominant land use is for residency that includes high-rise residential ones, single-family villas, and row 
villas. The commercial functions cover regional superstores, Tesco and Penarth leisure centre, the latter of 
which is one of the four major centres in Vale, to name a few. However, there are seldom grocery shops 
and fast food stores along roads now. An increasing number of generic shops were replaced by private 
businesses like second-hand car markets and marine chandlers, which affect the convenience of local 
citizens’ life (Wikipedia 2021).  

 

 

 

Figure 2. Land use and building status (Source: Drawn by author) 

Figure 3. Field investigation (Source: Photography by author) 
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1.3.Social-economics  

The demographic could affect the movement function of people and the land use of the site. For 
example, the age distribution, health standards would influence how pathways and public space are 
utilised (Wales government 2021). According to the UK census in 2011, the age in Cogan concentrates 
between 30 and 50. The station Road and surrounding area have a higher qualification level and social 
grade than the average level. The districts in Cogan also have a larger-than-average concentration of 
residents that are in full-time employment (StreetCheck 2021). 

 

 

 

 

2.Transport system 
2.1.Road Traffic 

The volume of vehicles on the key junction of main roads in Cogan grows rapidly which approaches capacity 
on rush hour. It’s shown as dark red and orange on map (Google 2021). According to Cardiff Local 
Development Plan (2012), the results of travel behaviour research in Cardiff and Penarth illustrate that 
leisure(28%) and work(24%) are the primary purposes for subjective reasons rather than the necessity of 
transportation systems abovementioned.  

Figure 4. Population age structure and social grade (Source: StreetCheck 2021) 

Figure 5. Economic activity (Source: StreetCheck 2021) 
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2.2.Rail system 

Cogan railway station links Barry, Rhoose, Bridgend to Cardiff. Due to the background of the new Metro 
System Plan of the Wales government, Cogan Station would be connected to the metro system with various 
public tools to vertical transit. Moreover, the new planned metro network shows that there would be a 
metro line providing service passing through Cogan station from Cardiff airport to the north area of Wales 
(Welsh Government 2021). In addition, there were two platforms in the Cogan area, both were regenerated 
to private business now (Wikipedia 2021). From the pictures taken by the field trip, it can be seen that 
there are two platforms with shelters on each side and a bridge that provides a connection for people on 
both sides of the river. Boards on each platform show departure time of the transportation vehicles. A 
large-scale car park is on the south side of the station. However, the facilities in the station are not 
fundamentally built to accommodate most of the passengers with special needs, even though wheelchair 
users can still be able to use the entrance unaided. 

    

 

Figure 6. Traffic conditions at 8 am and 6 pm (Source: Google map) 

Figure 7. Metro system (Source: Welsh Government) 
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2.3.Public bus system 

The data of bus stop locations and route information are based on Google map. The public transport 
capacity is determined by two aspects: the distance among bus stops that reflects the convenience degree 
and the number of bus routes indicating the density capacity of public transportation offerings (Alonso 
2013). By using Kring Interpolation of ArcGIS, the two factors are interpolated on the bus capacity map.  

According to the analysis, the bus stops on Penlan Road and Dochdwy Road on the west of the train station 
are serving more than four bus routes on average and the public transport service capacity is relatively 
comprehensive. However, there are fewer bus stations in the residential area in the south of the railway 
station, which are mainly arranged along Pill Street. The average bus routes are about two and bus service 
capacity is relatively low. Penarth bus station provides more lines of four bus service whose capacity is 
better designed. The four bus lines are number 89, 92, 93 and 94. All routes pass through Cardiff centre. 

        

 

Figure 8. Cogan station (Source: Drawn by author) 

Figure 9. Distribution of bus stops (Source: Drawn by author) 
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2.4.Bicycle System 

The bicycle lane in the north area is well functional while in the south area, there is a lack of lanes and 
parking areas for bicycles. A specialized bridge has been built to connect two areas. From the field trip, 
though there are hilly ramps in the west area, bicycle transport signs on the junction still could be seen on 
road. 

        

 

2.5.Walking System 

The width of the footpath in the area is narrow in the neighbourhood and there are no special lanes, 
pathways, or facilities for people with optical dysfunctionalities. Since an intersection that leads to each 
main road has a big traffic volume in the area, walking is not well designed around the junction. Moreover, 
the hilly ramps in the west lead to a poor user experience for pedestrians. Some of the streets in the 
neighbourhood level are sparsely walked by people in the community. However, it is noticeable that traffic 
buffer islands are built in the middle of the road, especially on the main traffic signals waiting area. 

Figure 10. The bus capacity map (Source: Drawn by author) 

Figure 11. Bicycle System (Source: Drawn by author) 
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3.Site analysis 
The succinct vision in Cogan provides an overview by site survey and data sources. Based on the evidence, 
an assessment of the local area was presented by the tool of Place Standard. The indicators of this tool 
assess physical elements such as buildings, spaces, and transport links as well as social aspects. For example, 
whether people have a sense of belonging in the place can be one of them. It could, in the meantime, 
maximize the potential of physical, social and environmental support for the wellbeing of the local 
community and therefore aim for higher quality of life. Moreover, from prompts of results presented by 
the diagram below (figure. 14), it could indicate the elements and places that need to be improved and 
ones that have done a wonderful job. It can be seen that a lack of walking and cycling routes leads to a low 
score on Moving around. The outdoor facilities are not accessible for children and the disabled., Meanwhile, 
local businesses have been deteriorated, which also leads to a low mark on the diagram. However, high-
quality housing is available for different sizes of households. Moreover, the Ely River and natural forest are 
well maintained which can be attractive to tourists and the local. 

     

 

Figure 12. Walking System(Source: Photography by author) 

Figure 13. Ely river and nature forest (Source: Photography by author) 

518



 

 
3.1.SWOT analysis 

Strength and Weakness 

Strength: 

The housing is of good quality and routes in the neighbourhood are well organized and identified. 
Demographically, the residennts in the community are among 30-50 who have been through high quality 
of education. They would like to get rid of private vehicles to be live a sustainable and responsible life, 
according to a site interview. In addition, the public service systems are readily available, such as Penarth 
Leisure Centre, Tesco, Primary Schools and University Hospitals.  

Figure 14. Assessment of local area (Source: Drawn by author) 
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Weakness: 

Based on the UK government traffic count statistics (2021), the amount of traffic volume on Road A4055 
grew steadily from 2000 to 2016, which indicates that the road capacity is unfordable these years. The 
traffic congestion is heavily among the main roads in Cogan, which leads to a severe deterioration of noise, 
safety, air quality as well as a waste of land use for parking. The situation also influenced the prerogatives 
which pedestrians and bicycles lane are ignored in design. Moreover, lacking public space and facilities for 
recreation leads to less communication and a sense of belonging. In addition, the housing density in the 
Cogan region is low, which leads to less activities and more depression suffering in the local economy. 
Many grocery stores are closed down during the past 40 years. 

 

 

Figure 15. Public service system (Source: Drawn by author) 

Figure 16. Traffic volume on Road A4055 (Source: UK government traffic count statistics) 
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Opportunity and Challenge 

Opportunity:  

Firstly, Cardiff Capital Region Metro provides an opportunity for both passengers and the local community, 
which has a positive effect on the economy and environment. Cogan station could make the full use of the 
strategy to connect local region to a wider range of places to develop key corridors and stations and spur 
employment. Moreover, it can also tackle the increasing rad congestion in the junctions of Cogan area 
towards a sustainable benefit. Secondly, the nature scenaries, such as Ely River and green park, in the 
waterfront could combine with tourism to increase activity and recover the local economy. The graph 
illustrates that Cogan, belong to the south-west area is one of the most attractive places for tourists. 
Moreover, since a bicycle bridge has been built to connect the north and the south, it could be an 
opportunity to establish a stronger bond between two areas and make it an awful lot more convenient for 
the local.  

 

Figure 17. The housing density in the Cogan (Source: Drawn by author) 
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Challenge: 

The condition of Cogan station now does not fully serve its purpose for the local. The insufficiency of public 
facilities and amenities for the disabled and the location of station is near junction which imposes 
inconvenience for passengers. Moreover, there is a waste of private parking  and it is difficult to alter what 
people think of private cars. Due to the issue of land ownership licenses, blocks with a good natural 
geographical location are private. It would be serious for the regenerated public places and be subject to 
legal aspects of land license and the demolition issues. Ely river has a private dock for cruises, which 
influences sight range for view and worsens ecological water system. 

 

 

3.2.Mechanism of option development 

Regeneration in Ely River waterfront 

Public space is an essential element of a community that might serve a variety of purposes for the residents 
(Planning organization 2021). As an almost derelict waterfront of Ely river, it could be transformed into an 
attractive landscape for leisure and recreation. Since water is important to life and natural environment, it 
should be organized in a sustainable mechanism. The following part is some key points to redevelop the 
waterfront area in Cogan. 

Table 1. Purpose of trip (Source: UK government traffic count statistics) 

Figure 18. The condition of Ely river and Cogan station (Source: Photography by author) 
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Firstly, transforming land use in the south of the river, the residential area with a low housing density, can 
be ideal. Multifunctional land use, such as commercial, leisure and art centre in the area, can be a better 
strategy, economically. One part should be demolished to build a waterfront commercial pedestrian street 
and mix-used building, and the other part of housing could be preserved and redeveloped as servicing and 
self-catering accommodations. According to Wales statistic data (2021), the table shows the choice for 
accommodation in Wales of demographics. Besides commercial hotel, guesthouses and self-catering 
accommodation are the most popular choice for travel. Thus, it could just be an opportunity to maximize 
the effectiveness of land use and local economy of tourism if different commercial practices, such as café, 
restaurant, hotel, shops can be deployed.  

 

 

Secondly, City park in the south should be a sustainable revival and a key ecological corridor. The Park is 
surrounded by private housing and is inactive (Figure 19) now. It is proposed that city park is designed as a 
central adjacent park that links to the international sports centre and new commercial street in north 
waterfront area by a continuous trail, square and numerous cultural and entertainment facilities. Thirdly, 
building a sightseeing chain or wooden bridge for walking can’t be the worst idea. There is an A4055 Road 
connecting the south to the north which links to Cardiff city centre and a bicycle road has been built to 
connect cycle route system in regional level. A new chain bridge could be a walking function for passengers. 
The three bridges offer connections for automobiles, bicycles, and pedestrians. Moreover, a lane for 
walking and cycling should be served for people and related facilities should be considered for people with 
disabilities. As shown on the picture, increasing walkable trail at the waterfront could enhance the livability 
in this area. Considering the connection among a wider range, The River Ely serves as a sightseeing stop for 
cruise ships connecting Cardiff bay. It is a recreational option that links Cardiff to commercial marinas in 
Cogan to provide water leisure projects. The regeneration in River Ely waterfront could be a landscape as 
well as an element to spur the local economy and provides employment opportunity for the local people. 
Chang (2010) claims that the convergence of commercial, artistic, cultural and residential functions at the 
waterfront is a symbolic for a site. 

Table 2. The choice for accommodation in Wales (Source: Wales statistic data) 
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3.3.Improvement of transport system 

On the one hand, Cardiff Region Capital Metro drives the improvement of Cogan rail station. The amenities 
and facilities should be improved such as waiting room, toilet, and the staff room. Accessible facilities 
should be designed for the less fortunate. Moreover, the original area of car park could be reduced, while 
bicycle lots, as well as bus stop, should be planned for sustainability purposes. Since the traffic volume is 
heavy at the junction, there should be a vertical transit such as passage underground which brings subway 
lines for network connection. It can also link the waterfront area to the station prioritized for public 
transport for travellers.  

Figure 19. Current functional zoning and planning strategy (Source: Drawn by author) 

Figure 20. Planning scheme(Source: Drawn by author) 
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On the other hand, since Cogan has an ecological natural sceneries, it provides an outdoor off-road fast 
track for bikes. According to London Cycling Design Standards (LCDS 2014), the cycle lanes should prioritize 
safety and allocate space separated from volume motor traffic on each side of road. In addition, cycle routes 
should flow and has special traffic lights and signs in order. With the development of bike sharing, public 
bicycle sharing should be considered as a system for daily life for commute as well as leisure (Suzuki 2021). 
The designated parking space for bicycles should be close enough to the exits and entrances of public 
transportation stations, public parks, and frequently visited places for users to move around. The pictures 
(Figure 22) show bicycle routes and lots in a wide range of Cogan.  

 

 

 

Figure 21. London Cycling Design Standards (Source: LCDS 2014) 

Figure 22. Bicycle routes and lots in a wide range of Cogan (Source: Drawn by author) 
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4.Conclusion 
The Report assesses relevant aspects of the Cogan area on community, landscape, movement, land use, as 
well as protocols for the redevelopment in the area. Whilst the planning refers to interests of the 
government, stakeholders, authorities, and residents, it is necessary to be supported by each group for 
implementation. Furthermore, the scale of the development needs to be supported by funding, which can 
be a challenge to accommodate infrastructure. It is noticeable that the Report attributes to provide 
examples to tackle the current transport situation and highlight accessibility, livability, and sustainability in 
regeneration mechanism. However, more work can be required in order to build an attractive community. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23. Walkability network in a wide range of Cogan (Source: Drawn by author) 
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Abstract 

Urban villages mainly refer to rural settlements in China, whose agricultural land have been used 
by cities during the process of accelerated urbanization, but the homesteads are left and 
surrounded by the cities. Before 2005, urban villages were considered as “social tumours”, and 
were widely criticised for their disorganised physical space and unmanageable floating 
population. However, urban villages are also the first choice for migrant workers because of their 
low rental prices. In Guangzhou and Shenzhen, the two cities with the largest number of urban 
villages in China, these villages accommodate about 50% and 70% of the city's population 
respectively, of which about 90% are migrant workers. 
Yet during the epidemic, there were surprisingly few confirmed cases in urban villages, and in 
even smaller proportions compared to the vast migrant population they house, which is assumed 
to be the main distribution chain for the virus. Of hundreds communities in Guangzhou and 
Shenzhen with confirmed cases, there are only about 20 urban villages, less than 10% of the total. 
This research selects Beijing, Shanghai, Guangzhou and Shenzhen, which have the highest total 
population and a relatively high proportion of floating population, as the case cities. Then it 
groups the releases according to the category of commercial housing communities, urban villages 
and old communities, and uses the social network analysis function of ROST CM6 software to 
analyse the connectedness of actors, action spaces and measures taken in the epidemic 
prevention in different communities. It found that, unlike the centralised governance model of 
commercial housing communities and old communities, urban villages present more of a 
polycentric governance model. In this way, they have advantages in policy publicity, floating 
population identification and material supply.  
Urban villages are networks of social relations based on blood ties, which cannot be replicated in 
other types of communities. Nevertheless, with the growing awareness of citizenship among 
community residents, it is an indisputable fact that community self-organisations are developing 
and playing an increasing role in community governance. The community governance in the 
future shall focus on the overall interests of the community residents, maximise the participation 
of different community parties, encourage the community to own a certain amount of properties, 
and create a polycentric community governance mechanism together. 
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1. Introduction  

1.1. 2019-nCoV epidemic is a test for governance in megalopolis  

As the centre of national and regional political, economic, cultural and transportation activities, 
megalopolis are highly concentrated in terms of human, logistic, information and capital flows, and their 
governance has been a hot topic in the academic world since the day of their birth. The 2019-nCoV 
epidemic is a serious test of city governance, and as the basic cell, the performance of community 
governance directly determines that of urban governance. Therefore, the community response in 
megalopolis during the epidemic deserves a review. This paper selects Beijing, Shanghai, Guangzhou and 
Shenzhen, which have the highest total population and a relatively high proportion of floating population 
in China, as the subjects of the research. 

1.2. Urban Villages: from “social cancer" to objects for "social integration"  

After China's reform and opening up in 1978, the economy grew at a rapid pace and the built-up area of 
cities continued to expand, with almost all new construction land being acquired by the expropriation of 
rural land. In order to avoid the huge economic and social costs associated with the expropriation of land 
and the resettlement of villagers, the urban government chose a roundabout way of development by 
"acquiring farmland and skirting village settlements", thus forming the rural settlements within the city: 
urban villages. 

Table 1. Top 20 Keywords with the Strongest Citation Bursts. Source: self-drawn via Citespace. 

 

Searching for "urban village" as the theme word on the China National Knowledge Infrastructure (CNKI)  
for academic journals, dissertations, conference papers and books, a total of 12,751 Chinese articles were 
found.  Use Citespace 5.8.R1 to analyse,from the temporal distribution of the top 20 keywords with the 
Strongest Citation Bursts, it can be seen that in the early days, urban villages were considered to be a 
gathering place for urban problems and needed to be "eliminated"; after 2003, the perception of urban 
villages became dialectical; after 2013, it gradually became a social consensus that urban villages could 
not be "eliminated", and they became objects of social integration, urban renewal and governance. 
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Phase I (1993-2002): Urban Villages as a "social cancer" to be eliminated 

The first article on “urban villages" in CNKI is an unattributed article published in 1993, entitled “Worries 
about China's floating population". As mentioned in the article, the settlements of the floating population 
have formed “cities within cities" and "villages within cities", and the crime rate in urban villages has 
developed dangerously. They became cancers of the city, difficult to manage, and the floating population 
also spread endemics to larger areas. Clearly, the urban village has been closely related to the floating 
population from the very beginning.  

Phase II (2003-2012): exploration of the mechanism for urban village formation and transformation 

After 2003, the positive aspects of urban villages in the process of urbanisation have been gradually 
recognized, and the key words "low rent housing" and "government subsidized housing" came to the fore, 
making urban villages a hot topic for academic research. The representative paper was Li Peilin's article” 
Tremendous Changes: The End of Villages-A Study of Villages in the Center of Guangzhou City”, published 
in 2002. Li points out, that urban village is a village-based society connected by various deep social 
networks, and deagriculturalisation and industrialisation cannot put an end to it. 

Phase III (2013-present): Urban villages as objects of 'social integration' 

Until 2013, governments were still unable to solve the housing gap for the huge number of new urban 
immigrants, while the special attributes of urban villages in terms of local cultural heritage and transition 
between urban and rural functions are gradually gaining attention from both academics and 
governments. The keyword "traditional villages" became prominent, as were "citizenship", "community 
governance", "urban renewal", "governance of urban villages" and "long-term rental flats". 

1.3. The floating population has always been the focus of urban village studies 

 

Figure 1. Cluster timeline map of urban village studies based on CNKI. Source: self-drawn via Citespace. 

Due to their low rental prices, urban villages are the first choice for floating populations to settle in 
megalopolis. By June 2019, 58% of the population in Shenzhen and 35% in Guangzhou lived in urban 
villages, accounting for approximately 71% and 50% of their total floating population respectively. Also 
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using Citespace 5.8.R1, clustering the keywords by log-likelihood rate, the timeline diagram (Figure 1) 
shows that "floating population" is the 13th largest keyword cluster, appearing first in 2001 and 
remaining a topical term until 2020. The relevant clusters are urban renewal and urban fringe area. Top 
Terms in the cluster include floating population, social security, integrated urban-rural development, 
developers, urban regeneration, coexistence and resident integration. 

1.4. The model of epidemic prevention in urban village communities is worth summarising 

In the event of a public health outbreak, the influx of people from the infected area to other areas is the 
source of the spread of the epidemic, and urban villages carrying large numbers of floating populations 
are supposed to have a higher number of confirmed cases. However, until November 2020, according to 
the list of communities with confirmed cases published by the Health and Wellness Committees of four 
case cities, through satellite map check, the number of urban villages with confirmed cases in each city 
does not exceed 20, accounting for about 8-10% of the total number of communities, which is far below 
the proportion of the floating population they carry, and its epidemic prevention model is worth 
summarizing. 

2. Community Classification 

Wu Fulong (1992) was the first to classify China's urban communities into four types from cultural 
perspective: traditional neighbourhood communities, single-unit communities, mixed integrated 
communities, and evolutionary fringe communities. Traditional neighbourhoods are mainly commercial 
and industrial neighbourhoods and early workers' new towns formed before China's founding; single-unit 
neighbourhoods and mixed integrated neighbourhoods are both collective housing units built under the 
planned economy. 

Old communities mainly refer to communities that were built before 2000, where public facilities are 
outdated to affect the basic life of their residents and there is a strong willingness to renovate them. 
According to this definition, all three of the above community types can be classified as old community. 
Evolutionary fringe communities mainly refer to agricultural land that has been transformed into built-up 
areas by urban influences, which are represented by urban villages and suburban villages. After the 
reform of housing commercialisation, Zhang Hongyan (2002) added two types of communities on the 
basis of Wu Fulong, which are commercial housing community and immigrant community. Immigrant 
communities have been largely replaced by commercial housing communities after years of 
reorganisation and decongestion by local governments. Despite many subsequent scholars speaking 
about community classification in different ways, they basically did not go beyond these criteria. 

Therefore, based on the different ways of community organisation, this paper categorises China's urban 
communities into three types for discussion, namely, commercial housing communities, urban village 
communities and old communities. 

3. Data collection 

3.1. Time period selection 

Using “city name + community + anti-epidemic" and the names of the communities with confirmed cases 
announced by the four cities, and collecting articles through search engines and WeChat, it appears that 
the first community anti-epidemic news appeared on January 21, after a gradual decrease in April, by 
August and September the number of news had dropped to less than ten articles on a single day. 
Therefore, this paper collects news about community responses to the epidemic in the four cities from 21 
January to 30 September 2020, and considers that it can basically present the main process. 
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3.2. Different community data collection 

Because of the relatively small number of urban village and old communities among communities with 
confirmed cases, to increase comparability, this paper collects anti-epidemic news containing names of 
communities and villages in all four cities. Checking the spatial characteristics, age of construction and 
property conditions of communities through Baidu Maps, Shell Housing and Anjuke etc. properties 
websites to identify community types. A total of 271 commercial housing communities, 142 urban village 
communities and 130 old communities with a total of more than 440,000 words of news articles were 
collected. 

4. Data analysis 

4.1. Data cleaning 

To improve the scientificity and accuracy, cleaning the collected text, including: 

Eliminate irrelevant Information: eliminate background information, comments, article sources, 
community profiles, publication dates, names of specific people, etc.; correct typos; filter adjectives, 
auxiliaries, conjunctions, etc. such as "then", "so", "every day", "in time", etc.; 

Elimination of words with loose semantics: elimination words such as "anti-epidemic", "prevention and 
control", "service", "personnel", etc.; 

Uniformity words of close meanings: e.g. "disinfection" and " sterilisation" are unified as "disinfection"; 
"temperature measurement", "temperature taking", "temperature testing", "temperature monitoring", 
etc. are unified as "temperature measurement"; "company" and "enterprise" are unified as "enterprise"; 
"bulletin board", " announcement board", "notice board", etc. are unified as "bulletin board", etc.; 

Segmentation check: using Rost CM6 to segment the text, check the validity of the words after 
segmentation and add relevant words to the database, to ensure that it contains all the specific words 
related to the epidemic. 

4.2. Co-occurrence analysis of high frequency words in different types of communities 

Using the social network analysis function of ROST CM6, a co-word matrix was constructed for the top 
100 high frequency words of different communities , and a semantic network graph of different 
communities was obtained. Due to the varying number of press releases for different communities, a 
normalised conversion of word frequencies was made. 

N’a = Na×100/Nmax 

Na represents the frequency of occurrence of a word in articles of one city; Nmax represents the maximum 
word frequency in the articles of that city; N'a represents the standardized word frequency score of that 
word.  

The size of the keyword circle represents centrality and is related to but not exactly equal to word 
frequency. Referring to the analytical framework of polycentric governance system theory, this paper 
classifies high-frequency terms into actors, action spaces, interaction-epidemic prevention measures, and 
interaction-resident needs, and it can be seen that the three types of communities display distinctly 
different characteristics: 

Commercial housing community 

Actors: The main actors in commercial housing communities were the property management companies 
and the government, which were involved in almost all aspects of epidemic prevention. Volunteers were 
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also included, mainly from the government and residents of the community, but their involvement was 
very limited. The property management companies were slightly more central than the government and 
had a thicker line to “residents”, suggesting that property management companies, representing market 
forces in commercial housing communities, played a key role in the prevention of the epidemic. The term 
“Homeowners’ Committee" does not appear in the top 100 high frequency words; 

 

Figure 2. Top 100 Co-occurrence high frequency words in commercial housing community. Source: Self-
drawn via ROST CM6. 

Action spaces: The community entrances are the most important space for epidemic prevention in 
commercial housing communities, followed by the home doors, public spaces, public spaces of buildings 
like the lifts and the online space like WeChat group; 

Interaction-epidemic prevention measures: Disinfection is the most prominent measure taken in 
commercial housing communities, followed by checking. Publicity, isolation and temperature 
measurement play almost equal roles;  

Interaction-resident needs: Online shopping was the most important need for residents of commercial 
housing communities during the epidemic, including takeaway orders and delivery of items; followed by 
obtaining epidemic prevention supplies such as masks. 

Urban village community 

Actors: The property management companies are not among the key actors in the prevention of 
epidemics in urban village communities. The government is the primary actor, but there is also a clear 
poly-actor status. Volunteers, enterprises, landlords and tenants all appear in the co-occurrence network 
of the top 100 high-frequency words. Landlord-tenant is a high frequency relationship specific to urban 
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village communities. Tenants are more frequently investigated than the floating population, and the link 
between "floating population" and "tenants" points to "tenants", suggesting that tenants are the more 
dominant way of investigating the floating population in urban villages. Volunteers are involved in various 
anti-epidemic measures. "Enterprises" play a number of roles in the network, including publicising the 
requirements of the epidemic, identifying their employees, restarting work after the epidemic, and 
making donations to the village; 

 

Figure 3. Top 100 Co-occurrence high frequency words in urban village community. Source: Self-drawn via 
ROST CM6. 

Action spaces: The public space is the main action space here, followed by village entrances. Home doors, 
online space and checkpoints have also entered the network. The term "checkpoints “is a term specific to 
urban village communities, and is only associated with “check" measures. This indicates that, as open 
communities, urban villages have a greater scope for investigation than the village area and are guarded 
at both the checkpoints and village entrances; 

Interaction-epidemic prevention measures: Checking is the most important measure here, much more 
than any other measure. The next were publicity and isolation. Disinfection was not a priority measure in 
urban village communities; 

Interaction-resident needs: "Online shopping" is not the main need. Masks are. 

Old community 

Actors: The government is the most important actor, followed by volunteers. Volunteers come from 
government agencies, neighbouring communities and residents of the community, and neighbouring 
property management companies. The vast majority of older communities do not have property 
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management companies, where the term “property management companies” here refers mainly to 
security guards. Shops and homeowners’ committees are also present in the network, but their 
contribution is limited; 

 

Figure 4. Top 100 Co-occurrence high frequency words in old community. Source: Self-drawn via ROST CM6. 

Action spaces: The community entrances are the most important space, followed by the home doors, 
public spaces, and online space, with less frequencies; 

Interaction-epidemic prevention measures: Checking is the main preventive measure, with temperature 
measurement actually being a form of checking, followed by publicity, disinfection and closure;  

Interaction-resident needs: "Online shopping" is also not the main need. Masks are. 

4.3 Summary of different community anti-epidemic characteristics 

Actors: The government is the main actor in all three types of communities, especially in urban villages 
and old communities. The property management companies play a great role in commercial housing 
communities. Due to the abundance of manpower, all preventive measures including checking, 
disinfection, isolation, publicity, and door-to-door delivery for quarantined residents etc., all can be 
accomplished very well. In urban village communities and older communities basically only the most 
basic measures like checking and publicity can be done. 

The urban village community presents a clear polycentric governance model. Facing the large number of 
floating people in the community, the neighbourhood government did not have all their information 
before the epidemic. This led to the need for the grid inspectors in the very beginning to check hundreds 
of households per day and work overtime to complete their tasks. In contrast, urban villages rely on 
landlord-tenant networks to be able to identify floating populations very quickly. But to obtain the tenant 
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data, the community government has to work with the village company, that is, the economic association. 
This has resulted in a dual management network of village government+ village companies, on the basis 
of which a sub-network of landlord (villagers) - tenant (floating population), village company (villagers) - 
migrant workers (floating population) has been developed. Managers of urban villages are able to grasp 
the situation of the floating population in the first time, and have extensive experience. At the same time, 
because of the clan and blood ties that continue in the village community, villagers have more trust in the 
team members who take on leadership roles in both the village companies and village government than 
in the other two types of communities, and are more likely to take advice on epidemic prevention. 
Villagers are also tied to village companies via dividends, and penalties are more likely to act as a 
deterrent, making them more likely to be cooperative in the prevention of epidemic. 

 

Figure 5. Proportion of word frequency of key actors in different communities. Source: self-drawn. 

For old communities, which also lack property management companies, have a large floating population 
and are mostly open, when the epidemic suddenly began, the first problem is the  community 
government do not have any information about their households, whose information can only be 
achieved by volunteers to work longer hours, "which is really exhausting at first". Secondly, due to the 
long period of absence of governance, residents do not know the government staff, and their trust in the 
government is far less than the trust of villagers in urban villages, and uncooperative situations occur 
repeatedly. Moreover, the majority of residents in the old communities are elderly and many of them do 
not have smartphones. This means that the basic knowledge of epidemic prevention needs to be 
promoted in offline manners. In an emergency situation, this requires more manpower than in 
commercial housing and urban village communities, and was largely done by volunteers in this case, 
making old communities a critical part in this epidemic prevention. 

 

Figure 6. Proportion of word frequency of key action spaces in different communities. Source: self-drawn. 

Action spaces: Community entrances were the key spaces for all communities in this epidemic. 
Commercial housing communities have a more balanced action space, with entrances, public spaces, and 
building areas such as lobbies and lift rooms, and WeChat groups for online communication all involved. 
Public spaces are the primary prevention spaces in urban village communities, such as the large number 
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of inner streets and alleys, open-air bazaars and illegal constructions. Old communities, in contrast, can 
only check for their entrances, reflecting the differences in manpower between communities. 

Interaction-epidemic prevention measures: Checking was the primary measure taken in all communities, 
with a high proportion of publicity, and disinfection was only significant in commercial housing 
communities. This suggests that in the event of a public health emergency, control of the floating 
population and making the public aware of the seriousness of the situation and taking care of themselves 
are far more important than physical protection measures. Most commercial housing communities are 
gated communities, so “closure” is not a major measure for them; urban village communities and old 
communities are both open communities, but “closure” was mentioned much more frequently in the 
news for old communities, which may indicate that it is much more difficult to close old communities 
without psychological boundaries than to close urban villages with clear village boundaries. 

 

Figure 7. Proportion of word frequency of key Interaction-epidemic prevention measures in different 
communities. Source: self-drawn. 

Interaction-resident needs: Online shopping was the number one need for residents in commercial 
housing communities, but not so much for urban village communities and old communities, reflecting the 
differences in the people living in different communities. 

 

Figure 8. Proportion of word frequency of key Interaction-resident needs in different communities. Source: 
self-drawn. 

5. Conclusion 

5.1. Communities should “learn “from urban villages, and cultivate social capital 

The predecessor of the urban village community is rural community, which is a society of acquaintances 
based on geography, blood and kinship. Although the boundaries of acquaintance society have been 
breached with the influx of floating populations, and residents' needs have also changed as they have 
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been surrounded by the city for a long time, the sense of ethical kinship and reciprocity that has 
accumulated due to the same territory, livelihood patterns, and historical memories has not completely 
disappeared, and these relationships have given rise to what Pierre Bourdieu calls social capital such as 
familiarity, trust, and authority, which has played an important role in this epidemic's prevention, and is 
an important reason for the very low infection rate in urban village communities, as well as what is 
currently lacking in the other two types of communities. 

Urban villages are networks of social relations based on blood ties, which cannot be replicated in other 
types of communities. Nevertheless, with the growing awareness of citizenship among community 
residents, it is an indisputable fact that community self-organisations such as homeowners’ committees 
are developing and playing an increasing role in community governance. The community governance in 
the future shall focus on the overall interests of the community residents, maximise the participation of 
different community parties, encourage the community to own a certain amount of properties, and 
create a polycentric community governance mechanism together. Different communities should build 
networks of reasonable social exchange based on the life of different communities and explore the social 
capital shared by them. 

5.2. Government should play more as "pilot" rather than "all-inclusive nanny" 

The essence of community life is a partnership between community stakeholders, involving complex 
power relations between multiple actors. Faced with thousands of different communities, it is easy to be 
overwhelmed by a single actor, as evidenced by the overload and hardship of community workers in the 
early days of the epidemic. 

The dilemma of public affairs can be solved through the structure of autonomous governance, especially 
at the grassroots level where government power is difficult to penetrate, and where there is a wealth of 
autonomous governance resources, such as third-party volunteer teams, economic associations in urban 
village communities and property management companies in commercial housing communities, all of 
which have played a huge role in the current epidemic. 

In the management of public emergencies, the government must play the most dominant role, but 
should focus on overall control and coordination, setting the macro framework of polycentric governance 
and rules of behaviour for participants, while using economic, legal and policy instruments to provide the 
basis and facilitate the provision of public goods and the handling of public affairs, stimulating the 
enthusiasm and creativity of all parties, and playing the role of supervisor, facilitator and coordinator. 

5.3. Everyone's capacity to build their homes should be motivated 

In this epidemic, many property management companies have demonstrated excellent governance skills 
and played the role of "gatekeepers", giving great support to the government. "Volunteers + community 
NGOs" also played an important role. In some heavily infected areas, many supermarkets did not 
welcome individual shopping behaviour, requiring volunteers to form special shopping teams. 
Community NGOs identified enthusiastic residents, provided them with easy access and a lasting 
platform and encouraged them to participate, making an outstanding contribution to winning this war 
against the epidemic, especially in old communities. Urban village communities, on the other hand, have 
achieved better emergency governance through the dual link of village government and the village 
companies. Both private institutions representing market forces and third-party organisations 
representing social forces can be the subject of public governance and should have shared responsibility 
for the conduct of public affairs. 
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5.4. Greater private economic investment in the community should be encouraged 

A factor that cannot be overlooked in community self-governance is funding. Research has shown that 
economic authority has overtaken the influence of local government in community governance, and the 
size, salary and tenure of employees within a community are significantly correlated with business power 
within the community. In urban village communities, although the village company has formally lost the 
right to manage community affairs, it actually shares the management functions with the village 
government, and its responsibility for the dividends strengthens its relationship with villagers; also, the 
village government cannot organize social activities and daily work in the village without the financial 
support of the village company. During an epidemic, communities with sufficient funding can also 
purchase epidemic prevention supplies and daily necessities as soon as possible to meet the needs of 
their households, effectively supplementing the government's lack of manpower and material in the very 
beginning. 

An inescapable reason for other communities' long-term reliance on the administrative domination is 
also the government's economic investment in the community. Strong financial support is essential to 
form autonomous bodies with political influence. Therefore, encouraging greater private economic 
investment in communities is also an important mean of transitioning from administrative dominance to 
polycentric governance. 

5.5. Community planning should play a greater role in community governance 

If community governance is a series of inter-subjective games around the deployment of public resources 
at the grassroots level, then community planning is the technical means for the layout of related facilities, 
the formulation and implementation of which is a rich community governance process, the essence of 
which is community-level spatial planning, development management and planning that leads to 
democratic governance. Community planning needs to deal first with people, and space is only a carrier 
of human activity. Planners should make full use of the participative nature of residents evoked in this 
emergency, enter the community in a scientific, objective and value-neutral role, use community 
planning as a platform for public participation, assist the community in building neighbourhood networks, 
cultivate community spirit and improve community governance. 
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Abstract 

Harbin is a Chinese metropolis founded by the Russians in 1898. The Russian colonial rule brought 
European architecture to the city, in which context the Chinese Baroque architectural style – a 
hybrid of Baroque architecture and Chinese traditional architecture – was created. Today, Harbin, 
especially its Daowai District, still accommodates a constellation of Chinese Baroque buildings. 
An ongoing heritage-driven urban development project, which started in 2007, aims to revitalise 
the historic Daowai Chinese Baroque area by transforming it into one of the three largest tourist 
areas in Harbin. To carry out the plan, almost all the inhabitants of that area were relocated, 
despite discontent among the residents. While a small part of the area has been 
renovated/reconstructed and, in turn, gentrified and transformed into a tourist attraction, many 
historic Chinese Baroque buildings are still left vacant and even unattended to decay. With 
archival analysis, observation, and semi-structured interviews, this paper critically analyses the 
urban exclusion due to built heritage renovation and historic area revitalisation, and investigates 
the challenges that Harbin is now facing in its urban (re)development. It is argued that the 
dilemma faced by the Chinese Baroque project is fundamentally an economic problem rather 
than a cultural/social problem. Despite the significance of the Chinese Baroque buildings in terms 
of architecture, art, and history, the conservation, refurbishment, and promotion of the area are 
mainly of economic concern. To conclude, suggestions are made for a more inclusive future of the 
planning and management of the Chinese Baroque area. 

Keywords 

inhabitant relocation, community participation, cultural heritage, historic urban centre, tourism, 
China 

1. Introduction
Harbin, the capital of Heilongjiang Province in Northeast China, is a young metropolis close to the Chinese 
border with Russia. Despite lengthy debates since the 1990s around the city’s historical origins (Koga, 
2008; Lahusen, 1998; Wolff, 1999), a consensus has been reached that the modern city of Harbin was 
founded by the Russians in 1898 (See for example: Gamsa, 2010; Xie et al., 2016), when the construction 
of the Russian-built Chinese Eastern Railway (CER) and its southern extension began under the terms of 
the 1896 Li–Lobanov Treaty and the 1898 Pavlov Agreement. As the Russian administrative centre of the 
railway and later an international treaty port, by the late 1920s, Harbin had boomed to be the largest 
commercial and logistics hub in Northeast China as well as a famous cosmopolitan city. Western 
architecture was brought to the city along with the European immigrants, and Harbin, in turn, became 
home to buildings in diverse architectural styles such as Russian traditional, neoclassical, Byzantine, 
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Gothic, Renaissance, Baroque, Art Nouveau, and eclectic. As the newly affluent urban populace, the then-
emerging domestic entrepreneurs in Harbin’s Chinese ghetto ‘Fujiadian’ viewed those ornate and/or 
fashionable Western buildings as symbols of wealth and sophistication. Thus, those richer Chinese sought 
to build ‘Western’ buildings that can meet their own residential, commercial, and even psychological 
needs. In this context, the Chinese craftsmen created a hybrid architectural style for their clients, which 
basically combines the Baroque façade with the Chinese traditional quadrangle (Siheyuan). This hybrid 
style was later termed ‘Chinese Baroque’ by the Japanese architectural historian Yasuhiko Nishizawa 
(1996, as cited in Sheng & Ueda, 2016a), and ‘Chinese Baroque’ henceforth became the official name of 
this architectural style. Daowai District, the current administrative district that covers the former 
Fujiadian, still accommodates a large number of Chinese Baroque buildings today. 

Since 2007, there has been an ongoing heritage-driven urban development project in Daowai 
District (Cui, Li, & Ren, 2007; Zhang, 2007). The project aims to revitalise its Chinese Baroque area by 
transforming the historic area into one of the three largest tourist areas in Harbin, the other two being 
the Zhongyang Street area in Daoli District and the museum area in Nangang District (Levoshko & 
Kirichkov, 2016). To carry out the plan, all the residents living within the area were asked to move out, 
which caused widespread discontent within the community (Yin & Wang, 2014). While a small part of the 
area has been renovated/reconstructed and, in turn, gentrified and transformed into a pedestrian 
precinct and tourist attraction, many historic buildings are still left empty and even unattended to decay. 
With archival analysis, observation, and semi-structured interviews, this paper critically analyses the 
urban exclusion due to built heritage renovation and historic area revitalisation, and investigates the 
challenges that Harbin is now facing in its urban (re)development. In-depth interviews were conducted in 
2020/2021 with the inhabitants of the Chinese Baroque area, locals in wider Harbin society, urban 
planners, travel agents, and government officials, to understand their perceptions of the exclusiveness 
and inclusiveness of Harbin’s heritage-based urban planning and urban revitalisation. 

2. The Past and Present of the Chinese Baroque Area 
The 1917 Russian Revolution and the consequent fall of the House of Romanov resulted in the official 
reversion of Harbin to China. In that context, Chinese Baroque architecture flourished along with Chinese 
business and industry. In the 1920s, a large number of high-quality Chinese Baroque buildings were built 
in the then Fujiadian. Such buildings comprise a large proportion of the historic urban centre of today’s 
Daowai District, with the majority situated along Jingyu Street [靖宇街] and its side streets (Figure 1). 
They adapted the highly decorative and theatrical Baroque architecture for the requirements of Chinese 
everyday lives. Most of the Chinese Baroque buildings are two- or three-storey brick and wood 
structures, with the ground floor used for commercial purposes and upper floor(s) for residential 
purposes. In terms of façade, the buildings adopted twisting elements and the often-dizzying array of rich 
surface treatments of Baroque architecture, thus giving a European appearance. But when examined 
closely, traditional Chinese architectural decoration themes, such as bat, peony, the Eight Immortals, and 
the Three Friends of Winter (i.e., pine, bamboo, and plum), are easily noticed on their façades (Sheng & 
Ueda, 2016b). As regards spatial organisation, behind the Westernised façades are surprisingly Chinese 
quadrangles with wooden exterior corridors and staircases. The elaborate decorations on those corridors 
and staircases are also mainly traditional Chinese (Figure 2). 
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Figure 1. An example of Chinese Baroque architecture. Source: Wenzhuo Zhang, 2021. 

 

 

Figure 2. The Chinese quadrangle inside a Chinese Baroque building. Source: Wenzhuo Zhang, 2021. 

 

Once a most prosperous commercial centre of Harbin, Jingyu Street and its surroundings fell into 
a decline in the 1990s and had become a place with extremely high population density and considerable 
dilapidated Chinese Baroque buildings by the turn of the century. Lu, Wu, and Guo (2005) reported that 
the population density of the historic Daowai centre (with the Chinese Baroque area located in its heart) 
had reached 44.3 thousand people per square kilometre, and the average apartment space per person 
was only 9.62 m2. Since the wooden floors and staircases have been decaying throughout the past 
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century, many of the Chinese Baroque buildings became rickety old houses with poor infrastructure and 
unpleasant environment, not to mention that those century-old brick and wood structures are not up to 
standard in terms of fire resistance and pose a major fire risk (Liang, 2001). 

3. The Chinese Baroque Project: Mass relocation, thorough renovation, failed 
revitalisation 
The Chinese Baroque project dates back to 2007 when the local government decided to renovate and 
revitalise the ‘Chinese Baroque area’, an earlier-designated historic area for conservation. Three years 
later, the People’s Government of Harbin Municipality re-demarcated the conservation area and officially 
named it as ‘the Historical and Cultural Neighbourhood of Daowai Traditional Market’ [道外传统商市历史

文化街区] (Figure 3). The Neighbourhood covers an area of 47.23 hm2, including a 20.27 hm2 core zone 
and a 26.96 hm2 buffer zone (Tao et al., 2010). It henceforth became the main arena of the Chinese 
Baroque project. The Chinese Baroque project is officially divided into three phases. Phase I (started in 
2007) and Phase II (started in 2010) were already completed and opened to the public, while the 
construction of Phase III is yet to start. 

 

Figure 3. The location of the Historical and Cultural Neighbourhood of Daowai Traditional Market. Source: 
Wenzhuo Zhang; Base map: Baidu Maps. 

 

3.1. Inhabitant Relocation for Urban Redevelopment 

Four approaches to urban landscape conservation/renovation were proposed in 2007 for the first phase 
of this project, namely rehabilitation (i.e., historic buildings in good condition will be repaired and 
refurbished), reconstruction (i.e., historic buildings that are identified as dilapidated with little 
rehabilitation value will be demolished and reconstructed according to their original designs), renewal 
(i.e., as regards historic buildings that have well-preserved façades but severely damaged structures, only 
the façades will be retained, while the internal structures will be renewed), and development (i.e., non-
historic buildings which negatively affect the character of the Chinese Baroque area will be demolished, 
and new buildings that harmonise with their surroundings will be developed on-site) (Zhang, 2007). To 
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realise this ambition of heritage-driven urban redevelopment, all the residents within the Phase I area 
were relocated elsewhere. Obviously, some government officials saw in Phase I the deficiency of mass 
relocation, for a piece of news published before the completion of Phase I reported that according to 
some informant from Daowai local government, the subsequent phases of the Chinese Baroque project 
would not seek mass inhabitant relocation any more. Instead, the renovated historic residences would be 
returned to their original owners because ‘if all the inhabitants on those historic streets are relocated 
elsewhere, the historic area will be an empty neighbourhood where tourists can only see old buildings. In 
that case, even a stylish area will not have much tourist value’ (Cui, Li, & Qin, 2007, n. p.). 

However, when Phase II commenced on 1 March 2010, land expropriation and inhabitant 
relocation were once again conducted. It only took 40 days for all the residents within the Phase II area to 
move out. Interviewee CB-1 [born in 1975, female] had two small apartments along Jingyu Street, one of 
which was situated in the expropriation area of Phase II. She agreed to be relocated, handed her keys 
over to the local government on the first day of expropriation, and received a new apartment in 
compensation. The compensatory apartment is in the Ceramics Unit [陶瓷小区], a residential area that is 
west to Jingyu Street and farther away from the city centre than the Chinese Baroque area. But the new 
apartment is 10 m2 larger than her old one. Interviewee CB-1 thought that although the compensation 
policy was not as good as the one for her other apartment along the same street which was expropriated 
several years later, it was still fair considering the very bad condition of those old buildings. However, 
some residents thought otherwise at that time. They refused to hand over their apartments and accept 
the compensation offered by the government, but demanded more compensatory payment and/or larger 
compensatory apartments. Interviewee CB-1 recalled that those uncooperative inhabitants were ‘finally 
arrested’ by the government and were only released when they agreed to move out: ‘it was some ten 
years ago, at that time it was not as democratic as it is today’. The Conservation Plan of the National 
Famous Historical and Cultural City of Harbin (2011-2020), which was completed in September 2010 and 
approved by Heilongjiang provincial government in 2012, planned that Jingyu Street and its three side 
streets (North/South First Street, Second Street, and Third Street) would be transformed into pedestrian 
streets, in order to keep their traditional features and create some attractive public space. Moreover, it 
was planned to develop a ‘traditional market’ themed precinct by completely transforming the relevant 
mixed-use land to commercial land, that is to expropriate all the residences within the area between First 
Street and Fourth Street and relocate those residents elsewhere. In this context, it was without doubt 
that all the inhabitants within the Phase III area would also be relocated. 

Yin and Wang (2014) interviewed the people who lived in the Phase III area about their 
perceptions of the land expropriation and inhabitant relocation, and reported that they resisted the 
relocation mainly for concerns about the quality of life. Those inhabitants heard that the government 
planned to relocate them to Qunli, a suburb that was then regarded to be underdeveloped and very far 
away from the city centre. In that case, they did not want to move out of the much more developed 
Chinese Baroque area and ‘turn from a citizen to a villager’ (p. 26). Unexpectedly, the Phase III 
expropriation soon came to a halt and has not been completed until now. Interviewee CB-2 [born in 
1961, male] has an apartment in the Phase III area and refused to hand it over to the local government 
when he had the chance. He said regretfully when talking about his reason for resisting expropriation: ‘At 
that time, that place [where the government planned to relocate us] was in the middle of nowhere. 
Nowadays it is indeed a very good location’. Interviewee CB-2 explained that the residents who refused 
to move had various reasons: some wanted a compensatory apartment in a better location, some wanted 
more money in compensation, and some have personal reasons such as a dispute over property rights. 
He also conceded that there were residents who wanted to take advantage of ‘the party state’s 
expropriation’ and went too far in demanding compensatory money at that time. It is noteworthy that 
the reasons for their refusal to be relocated are all closely linked to their economic demands rather than 
cultural/social demands, in which case they easily changed their mind when they realised that the 
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compensation cannot be further negotiated and was actually reasonable considering the condition of 
their very old and even cracked buildings. Thus, those residents who were left behind initiated a 
relocation request a few years after the expropriation paused. Nonetheless, they never got a second 
chance of handover, as the local government declined their request because of funding restriction. By 
now, it has been over five years since the Phase III expropriation officially started in May 2016. 

Today, most of the Chinese Baroque buildings within the Phase III area are vacant. The buildings 
that have not been handed over to the government are no exception – most residents have moved out of 
those decaying buildings because the buildings are now on the verge of collapse and are too dangerous 
to live in. The area thus became a ‘ghost city’ with a large number of shabby old buildings and very few 
residents. People who are still living there are generally too aged and/or too poor to leave the place. 
Interviewee CB-3 [born in 1953, male] is one of them. He has been living in a Chinese Baroque building on 
North Third Street for over 40 years and has witnessed the ups and downs of the area. Interviewee CB-3 
was not able to clearly explain why the government postponed the expropriation of his apartment and 
did not have much idea about what would happen to his living place and the broader area in the future: 
‘The building where I am now living will certainly be repaired. It cannot be demolished. But they [means 
“the government”] never told us how they will demolish or repair these buildings’. When asked about his 
expectation of the Chinese Baroque area in the future, he roughly said that he hopes the area ‘can be 
better than it was before’ but did not articulate his thoughts. Like the many other residents in the 
Chinese Baroque area, Interviewee CB-3 cares most about his own living condition and is interested in 
the location and quality of his residence rather than the cultural inheritance of the historic 
neighbourhood. Ignoring the question about his perception of the renovated Chinese Baroque precinct in 
terms of architectural authenticity, he instead expressed his disappointment that several of the best 
restaurants on North Third Street have moved southwards into the renovated precinct, feeling that this 
moving made his daily life less convenient. 

3.2. A Gentrified Neighbourhood without Residents 

While the old buildings in the Phase III area are still waiting for renovation (or demolition), the Phase I 
and Phase II areas have been thoroughly renovated, but in a very radical way. Some historic buildings 
were completely demolished and reconstructed. Many others only have their façades or four outer walls 
kept, and everything behind those was demolished and constructed anew. When the renovated area was 
opened to visitors as primarily a tourist attraction, there were only brand-new ‘old buildings’ 
accommodating shops and restaurants (Figure 4, 5). Many Harbin locals have visited this renovated 
Chinese Baroque precinct as it is widely promoted through mass media. Predictably, quite a few local 
people frowned upon the historic buildings which appear ‘too new’ and ‘too commercial’. Interviewee 
HL-1 [born in 1970, female] thought the precinct was ‘just so so’ because the current buildings ‘are 
replicas’, or even if some historic buildings were partially retained, the newly added parts ‘do not look 
real’: ‘I hope those renovated buildings look as old as the original ones. If they appear very new, they 
don’t look like [historic buildings]… thus the feeling changes’. This idea was echoed by Interviewee HL-2 
[born in 1981, male], who thought the precinct has lost its historical character because of the 
‘reconstructions’: ‘[the buildings in the renovated Chinese Baroque precinct] are obviously newly 
constructed. The feeling of history is not as strong as before’. Similarly, Interviewee HL-3 [born in 1959, 
female] recalled her childhood memories about the bustling Chinese Baroque area and felt sorry about its 
current situation: ‘[the renovated precinct] does not have a feeling of the past. […] Now it is a tourist 
attraction, but unfortunately, a tourist attraction without people!’ She felt the Chinese Baroque area 
without its ‘authentic liveliness’ is ‘like a vase only for watching’. Likewise, Interviewee HL-4 [born in 
1967, male] succinctly described the precinct as ‘bland’: ‘the essence of Chinese Baroque architecture has 
gone’.  
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Figure 4. The renovated Chinese Baroque precinct. Source: Wenzhuo Zhang, 2021. 

 

 

Figure 5. The quadrangle of a renovated Chinese Baroque building. Source: Wenzhuo Zhang, 2021. 

 

For the same reason, although the precinct was redeveloped mainly for tourist purposes, some 
travel agents hesitate to promote it. Interviewee OF-1, manager of a major travel agency located in 
Harbin, said that his company did not recommend the Chinese Baroque precinct to clients, because the 
renovated Chinese Baroque buildings lack historical significance and failed to address the substance of 
the Chinese Baroque area: 
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‘The “soul” of the Chinese Baroque area was not represented or even recognised. The 
buildings are only constructed and shown as images. Restaurants were introduced 
[into the precinct] when it [means “the redevelopment project”] had difficulties in 
attracting businesses. […] [But] the Chinese Baroque area is not only about the 
material buildings.’ 

This is somewhat an echo of the concern expressed by the Daowai government official in the 2007 news 
article. As the gentrified Chinese Baroque precinct is not well-accepted by the public, the business there 
is not good. Interviewee CB-3 observed that the once flourishing restaurants on North Third Street have 
been struggling since they moved into the renovated precinct in the southern part of the area. 
Interviewee CB-2 reported that ‘many restaurants there were finally closed because it is too expensive 
[to eat in those restaurants]’. The current COVID-19 pandemic significantly reduces the number of 
visitors, which makes the situation even worse – the businesses in the precinct rely almost exclusively on 
visitors because inside this renovated precinct there is no resident at all. 

4. Is Heritage-driven Urban Redevelopment a Cultural or Economic Issue?  
It seems that the heritage-driven redevelopment of the Chinese Baroque area is unsuccessful from every 
aspect: the local inhabitants were forced to move out of the area, the initial phases of the project were 
completed but did not really achieve the objective of urban revitalisation, and an even larger piece of 
land within the area is still left unused along with its dilapidated buildings. But it is too easy to say that 
the project is just a mistake. Urban planners who are closely involved in the urban regeneration practices 
of Harbin generally feel pity for the current situation of the Chinese Baroque area. However, they do not 
think it is simply the result of an urban planning/management failure. Interviewee UP-1 thought it is a 
pity that the renovated Chinese Baroque precinct only retained memories of the historic buildings, while 
the former lifestyle was completely erased from that neighbourhood. He nevertheless pointed out that 
urban planning only offers a possible solution in such cases: ‘decisions about heritage management are 
not made merely from our [means “urban planners’”] perspective. […] Damage and renewal can hardly 
be avoided in the urban development process’. Interviewee UP-2 further posed the question of whether 
urban redevelopment focusing on daily lives or that focusing on business/consumption is more suitable 
for Harbin, or more specifically, for its Daowai District: 

‘When I was a student, I didn’t regard mass commercially oriented renovation and 
commercial expansion as a good way for local governments [to achieve urban 
redevelopment and revitalisation]. Having been a practitioner for so many years, now 
I have realised that the local governments, especially those high-ranking government 
officials, can understand a district so deeply that their knowledge is perhaps beyond 
my imagination. It needs investigation as to whether Daowai District needs more 
internal or external impetus [to revitalise its historic centre]. Before we have an 
answer to this question, I cannot say which approach to urban regeneration is 
better.’  

Not only do urban planners think that the Daowai local government just did what it had to, some 
former inhabitants of the Chinese Baroque area also have similar opinions. Interviewee CB-1 thought that 
the infrastructure in their new residential area is much better than that in the historic urban centre, and 
their daily lives are very likely to be disturbed if they still live in the Chinese Baroque area when it is 
successfully transformed into a commercial area: 

‘It is surely not economical for the reconstructed [Chinese Baroque] buildings […] to 
be used for both commercial and residential purposes. […] The problem is that the 
area was not successfully revitalised in the subsequent years and has stagnated. 
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Without enough visitors, it looks deserted. If some residents were kept in the area at 
the time of relocation, there could still be liveliness in that place even when the 
project failed – at least some people are living there! Now the precinct looks vacant 
as all its residents are gone. Nonetheless, I think the initial strategy of relocating all 
the inhabitants and transforming the area into a commercial area was not wrong, 
only that they failed to successfully develop this commercial area.’ 

Interviewee OF-2, the former deputy director-general of Harbin Urban and Rural Planning Bureau, once 
worked in the headquarters of the Chinese Baroque project. He attributed the Chinese Baroque area’s 
predicament primarily to the economic problems of Daowai District and the broader Harbin city. 
Comparing Harbin with Shanghai, where heritage-driven urban redevelopment projects are generally 
very successful, Interviewee OF-2 highlighted that Shanghai has a much stronger economy: ‘The 
economic gap between Shanghai and Harbin is huge. […] Although our government was well-prepared at 
the initial stage, the historic area can be revitalised and reused only if it is accepted by the market and 
receives their investments’. He thought the main difficulty faced by the Chinese Baroque precinct now is 
that private capital has not been successfully channelled into the area because those capitalists are not 
willing to take the potential risk of the relatively long payback period. 

To a large extent, the heritage-driven urban redevelopment project of the Chinese Baroque area 
is an economic game, despite that the project has strong cultural and social dimensions. On the one 
hand, the local inhabitants within the area hope to get the most out of the relocation, so that they can 
live better lives after their handover of the historic buildings. On the other hand, the relevant 
governmental sectors are trying their best to attract investments and tourists, not only to make profits 
and revitalise the once impoverished neighbourhood, but also to recoup the high initial outlays of the 
local government itself. The Chinese Baroque area with an extremely high population density and poor 
living environment undoubtedly requires urgent and serious work for its redevelopment and 
revitalisation. Considering the relatively poor economy of the deindustrialised Harbin, the current local 
government seems to have few choices to deal with this problem. The key to making this project more 
inclusive and, in turn, achieve a win-win situation is not only to keep and collaborate with (at least some 
of) the inhabitants of the Chinese Baroque area, but also to consult widely with the broader society of 
Harbin on what is the most suitable business model for the area and how to best attract the target 
visitors and investments. Moreover, an overall economic upturn of the city is also of vital importance for 
the revitalisation of its historic urban centre, which requires systematic economic reform and 
management. 
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Abstract 

With the rapid development of rapid urbanization and ageing population, it is very 
important to actively promote the construction of a safe, comfortable, convenient and age-
friendly environment for the elderly. However, older adults are associated with declining health 
through illnesses and functional decline with age. Neighborhood environment has a significant 
impact on the health and wellbeing of older adults. Therefore, identifying and creating supportive 
environments that foster connections between older adults and the environment they live in for 
aging well. 

Photovoice as a research methodology is used in this article, which can offer participants an 
opportunity to reflect on personal and community strengths, create critical dialogue, share 
knowledge about personal and community issues, and develop and host a forum for the 
presentation of their lived experiences and priorities through images, language, and context. This 
pilot study uses the method of Photovoice to explore aspects of the neighborhood built 
environment considered by older adults as important in facilitating ageing in place. 

Through the perspective of the elderly, each participant was asked to take photos that 
illustrated age-friendly features they considered essential for supporting their lives in the 
community. A total of 32 older adults take part in this research who live in the high-density built 
environment community in Shanghai, China and 196 photos were collected. Subsequently, they 
write participated in a follow-up individual interview and discussed the positive or negative built 
environment that affects their daily activities. 

All photographs, photo journals and additional write-ups were then collected, organized and 
coded by researchers. The content of the interviews was analyzed by natural language processing 
and semantic network analysis. And then the processed text was completed by topic coding, 
creating categories, abstracting. 

The study found that outdoor space and buildings, transportation, and housing are the main 
built environment characteristics that affect the elderly-friendly community.Firstly, green space, 
park, sidewalks and square are the topics most concerned by the elderly. The cleanliness and 
safety of its outdoor space is seen as a barrier to physical activity and daily walking. Secondly, the 
quality of housing affects the quality of life of the elderly, and the lack of sunlight in the rooms all 
year round has an impact on the health of the elderly. Thirdly, walkable environment and rich 
street facilities can support older people’s physical activity. In addition, a few themes are more 
oriented to social context, for example public participation, social inclusion, peer support. This 
research also demonstrates that photovoice show great advantage in the dissemination of 
vulnerable person relevant voice, and encouraged critical dialogue between participants, and city 
stakeholders. 

Keywords 

Photovoice ,age-friendly communities, built environment, Older people 
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1. Introduction 
Demographic ageing is a global trend which has a profound Impact on human development. There 

are an estimated 728 million persons aged 65 years or over in the world. In the next 30 years, this 
number is expected to increase to more than double its present value, reaching 1.5 billion older persons 
in 2050（United Nations,2020）. In 2018, older people aged 60 and above reached 18% of the Chinese 
population((Dang & Li, 2019). According to the WHO, providing age-friendly environment will help people 
to age actively and thereby enhance their quality of life(World Health Organization,2007). Facing the 
challenges of increasing aging, It is important to adjust the environment for aging. 

The theme of developing age-friendly cities and communities emerged from a series of policy 
proposed by the World Health Organization (WHO) during the early 2000s. The concept of "age-friendly 
cities" was proposed by the WHO in 2006 to improve the quality of life of older people by encouraging 
active aging by optimizing health, participation and safety, In 2007, WHO proposed Global Age-Friendly 
Cities: A guide, aimed at enabling people to have a positive attitude towards old age through policies, 
services, environment and facilities support. The guide summarizes eight domains in which cities would 
encounter challenges and in which actions are needed. These eight domains are (1) outdoor spaces and 
buildings; (2) transportation; (3) housing; (4) social participation; (5) respect and social inclusion; (6) civic 
participation and employment; (7) communication and information; and (8) community support and 
health services. (World Health Organization,2007).In 2015,WHO established a framework and set of 
indicators to evaluate progress in improving the age-friendliness of urban environments (WHO,2015) The 
core indicators were structured around three key principles: equity (such as measured through 
comparisons between sub-groups and total population), accessibility of the physical environment, and 
inclusiveness of the social environment. 

A substantial body of evidence indicates that physical environment and social environment are 
important factors affecting the physical and mental health of the elderly.( SAELENS et al.,2003; BOWLING 
et al.,2007;CUMMINS et al.,2007; VAN HOOF et al.,2021). Owing to face multiple personal and social 
changes, older adults often limit daily activities to their immediate or nearby surroundings,thus, the 
neighborhood environment becomes extensively important(WEDEN et al.,2008;CHAUDHURY  et 
al.,2012;LORD et al.,2021).Therefore,it is important to understand older adults’ needs in terms of the 
neighborhood built environment. Many studies on age-friendly communities stresses the importance of 
older adults’ voices and discuss specific meanings given by them to environment relating to place 
attachment (KOHON et al.,2014). 

Photovoice  ,as a community-based participatory research (CBPR), engages study participants to take 
photographs as a method of documentation and communication of a physical-social phenomenon ，
which can address community needs, stimulate individual empowerment, and create a critical dialogue to 
advocate community change(WANG  et al.,1998;HERGENRATHER et al.,2009). The process has three main 
goals: a) to enable people to record and reflect their communities strengths and concerns, b) to promote 
critical dialog and knowledge about important community issues through large and small group 
discussion of photographs, and c) to reach policy-makers(Wang et al.,1997). 

The purpose of this study was to conduct a participatory research process with community older 
adults using photovoice method to identify the factors of neighborhood physical environment and social 
environment that influence age-friendly community. 

2.Method 
2.1 Research setting and participants 
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Thirty-two older adults in Tongji New Village, Yangpu District, Shanghai participated in this study. 
Tongji New Village is located within the inner ring road of Shanghai, with a total area of about 16hm2 and 
a total construction area of 194,600 m2, forming a large residential area in the urban central district with 
a total of 3,819 households consisting of low-rise and multi-storey buildings(FIG.1).  

The aging of Tongji New Village is as high as 38%, in other words,, more than 1/3 of the community 
residents are aged 60 or above. Under the increasingly serious aging background, it is urgent to transform 
the existing built environment for aging to meet the daily needs of the elderly. Therefore, this study takes 
the elderly in Tongji New Village as the research object and explores the interactive relationship between 
the elderly's residential behavior and the community environment, which has typical and practical 
significance. 

 

Figure1 Research Base Overview 

2.2 Procedures 

Before starting the project, our research team had formed a good links with the community residents. 
Through the community committee, we publicized the experiment in each building to recruit the 
photovoice study participants. Thirty-two older adults (eight men ;twenty-four women ) participated in 
this study. All participants attended one training/information session before the data collection. The 
meeting mainly introduced the purpose, method and content of the study to the participants, and asked 
them to take 10 photos of the environment that they thought was friendly to them and 10 photos of the 
environment that had negative effects on them. After the meeting ,all participants were provided with 
written information and signed a written consent form. 

Participants took photographs over a period of a week. When finishing taking photographs , 
participants were asked to choose the three most representative photos from each of 10 friendly and 10 
unfriendly environments. Then, Semi-structured interviews were conducted. The researchers interviewed 
each participant for about 45 to 60 minutes. During the interview, participants were asked to answer five 
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questions based on the image information: 1). Explain when and where the photo was taken? 2). How did 
it make you feel? 3). What elements in the picture bring about the above feelings? 4). What activities did 
you engage in in this environment? 5). From the perspective of improving activity experience, do you 
have any suggestions to optimize this environment? After the interview, participants were paid 100 yuan. 

2.3 data analysis 

Analysis was conducted of Interview data and photographs in parallel. Interview data were 
transcribed verbatim to text data. Then, thematic analysis of the text data was completed using three 
process framework: 1) topic coding 2) creating categories; and 3) abstracting or conceptualizing. Analysis 
of the photographs was conducted to identify similarities and differences in elderly people's perception 
of age-friendly environment. Finally, the location information of all images was geocoded by GIS platform, 
and the spatial distribution characteristics of age-friendly environment were explored by kernel density 
analysis. 

3. Study on age-friendly community based on text and image information 
3.1 The theme of age-friendly environment for the elderly 

Natural language processing method was used to analyze the transcripts. After word segmentation, 
high-frequency words were extracted and words unrelated to the built environment were filtered. by this 
way, the topic that the elderly were concerned about the age-friendly environment is obtained. In the 
word frequency analysis results of positive spatial environment (FIG. 2), "green", "movement", "space", 
"facilities", "neat" and "beautiful" were the high frequency words. In the analysis results of word 
frequency in negative spatial environment (FIG. 3), "garbage", "bicycle", "parking" and "road" are 
frequently used. Through the analysis of positive and negative spatial environment experience, it can be 
found that main concerns to the elderly include outdoor space and architectural elements, such as 
greening, seats, buildings and fitness, chatting and dancing activities, road and traffic element, such as 
sidewalk, bicycle and road, housing elements such as houses and buildings. Moreover management, 
design and other social environment elements are included, too. These high-frequency words can help us 
understand the relationship between the behavior of the elderly and the interaction of the spatial 
environment, so as to discover the elements of the elderly age-friendly environment. 

 

Figure2 Positive environment word frequency statistics 
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Figure3 Negative environment word frequency statistics chart 

Further semantic network analysis was conducted on the transcript, by using ROST ContentMining 
software to extract high-frequency vocabulary and line feature vocabulary from the text to construct co-
occurrence matrix vocabulary, and finally form semantic network analysis graph.It can be found from the 
results that the high frequency words mentioned above are associated with network structure.According 
to the semantic network diagram of positive spatial environment (FIG. 4), high-frequency words form 
associations but cluster structures respectively.It can be seen from the picture that words such as 
"greening", "place", "environment", "beautiful" and "university" are closely linked with many other 
elements. It can be found that when the elderly talk about greening, they often mention beautiful, clean, 
sunny and fitness places. When talking about "space", it involves "dancing", "taijiquan", "exercise" and 
other activities;When talking about "college", words like "beautiful", "quiet" and "walking" are 
mentioned.This indicates that the community can provide places and infrastructure for the elderly to 
participate in and meet their behavioral needs, which is an important element in the construction of a 
age-friendly environment for the elderly. 

 

Figure4 Semantic network analysis of positive environment 
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From the semantic network diagram of negative environment(FIG.5), high-frequency words such as 
"house", "road", "environment", "garbage" and other elements form the characteristics of network 
structure.For example, when the elderly talk about "house", they will refer to sunshine, uncomfortable, 
shabby;When it comes to "roads", the follow-up talks include "garbage", "parking", "danger", etc.When 
talking about "environmental" elements, it will involve "garbage", "green space", "management", 
"danger" and so on.It can be found that the infrastructure and services in the existing built environment 
are not friendly enough for the elderly, and the elderly are worried about their own safety, which reflects 
the poor physical space, facilities and housing quality of the existing old communities, and the elderly's 
low satisfaction with environmental facilities. 

 

Figure5 Semantic network analysis of negative environment 

3.2 Analysis of factors and characteristics of age-friendly environment for the elderly 

Through word frequency analysis and semantic network analysis of the transcript, we have a 
preliminary understanding of the elderly's opoinions of the age-friendly environment for them. our team 
translate and code the description of image information by participants to obtain the corresponding 
theme of each image, and displays the attention of various themes in the age-friendly environment for 
the elderly in the form of sankey graph (FIG. 6). The thicker the line, the more attention the elderly pay to 
this theme.The study found that the elderly age-friendly environment mainly involves two categories of 
topics, physical space environment and social environment.Physical space environment includes outdoor 
space and architecture, housing, road traffic three themes;Social environment involves social 
participation, information exchange and community management. 
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Figure6 Factors of age-friendly environment  

3.2.1 Physical Environment 
 

(1) Outdoor space and building 

Among the themes of outdoor space and building, topics discussed by the elderly mainly include 
age-friendly activity space, pleasant and clean environment, green space, rest and fitness facilities, 
environmental safety and other topics. The elderly pay more attention to the environment that can meet 
the needs of various activities. A nice outdoor space environment can promote active activities of the 
elderly and improve their health benefits. It can be seen from the video taken by the elderly that they 
prefer quiet and dry natural environment, which will bring good mood to the elderly. At the same time, 
the elderly also pay more attention to the facilities in the environment, such as chairs and fitness facilities, 
which can increase the possibility of neighborhood communication for the elderly. 

From the negative environment images taken by the elderly, it can be seen that the existing built 
environment is not friendly enough. For example, the elderly are not satisfied with the green space in the 
community, for it takes a large portion of the open area, but it provides small space for the elderly to do 
activities.In addition, due to the poor management of the community, the outdoor environment becomes 
bad. For example, the water system next to the green space becomes smelly, which brings serious baleful 
effects to the outdoor activities for the elderly (Table 1). 

Table 1 Outdoor space and building 

positive environment 

photography 

interview 
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“I go to this place every day. I usually chat with my friends in this place at a fixed 
time in the morning. Sometimes, several old ladies next to me are doing 
taijiquan, once in the morning and once in the afternoon.” 

 

“There are fitness facilities here, virescene is also very good, the environment is 
pretty good, I often exercise here,.I think this place is beautiful and tidy for me 
to do many things .” 

negative environment 

photography 

interview 

 

“A smelly pool, not running water.It used to be very good, but now nobody take 
charge of it. Before someone once regularly changed the water, you can play 
Tai Chi . now no one is willing to do this here. There are lots of mosquitoes in 
the afternoon, I have to put the toilet water coated if I have to play Tai Chi 
here.” 

 

 

“this is Xianghe Garden, the largest virescene in our community, which is a 
waste of space. Our old people's activities are very small, and most of the space 
is empty. There is no grass and no flowers, so this space is wasted.” 

 

(2) Housing 

The elderly pay attention to the living environment, housing design, housing renovation and so 
on.The quality of living conditions is an important factor affecting the health of the elderly.Tongji New 
Village was built in the 1970s. It is a typical public housing community with poor housing quality.With the 
development of urban renewal, the interior of the community began to be gradually updated and 
transformed.From the images taken by the elderly, it can be seen that the elderly are more satisfied with 
the reconstruction of the house.For example, some decorative products and murals outside the housing 
will be added to the environmental renovation in the housing corridor, which will make the elderly feel 
comfortable and have a strong sense of belonging. 

In the negative environment images, it can be found that the security of living environment is the 
main concern of the elderly.For example, the elderly put forward a lot of problems about the dilapidated 
houses in the community and the internal environment of housing such as the height difference. The 
elderly are prone to fall down due to inconvenient movement, and the existing barrier-free facilities are 
not friendly enough, which greatly affects the mobility of the elderly.In addition, the light and sound 
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environment of the housing is also an important factor affecting the quality of life of the elderly. For 
example, the elderly mentioned in the interview that the housing in the community lacks sunshine, and 
some of them also mentioned that the rest at home is easily affected by the activities of outsiders (Table 
2). 

Table 2 Housing 

 

(3) Transportation 

When talk about road and transportation, the elderly mainly focus on friendly sidewalks, parking, 
road greening and street life.The mobility of the elderly is closely related to sidewalk design.In the images 
taken by the elderly, it can be found that the smooth road surface and the greening on both sides of the 
road are the objects that the elderly pay more attention to, and these elements will affect the activities 
of the elderly on the road.Friendly sidewalks can promote more active activities in the elderly, which 
plays an important role in promoting the health of the elderly.In addition, the road space with street life 
is often an important place to attract the elderly to stop and take part in activities, which plays an 
important role in the elderly's neighborhood communication. 

In the negative environmental photos, parking problems and road safety were the main concerns of 
the elderly.It can be seen from the image that the static traffic in the community is poorly organized, and 

positive environment 

photography 

interview 

 

“This is the wall decoration of our building, like sculpture, I feel very 
comfortable when I come out. Our corridor is so beautiful, and we can also 
put photos.I want the whole building to be decorated like this except for the 
second floor.” 

 

I feel fresh, warm, attractive and beautiful, which is fine with me. 

The murals on the wall of the community make me feel in a good mood and 
have a strong cultural atmosphere.  

negative environment 

photography 

interview 

 

“This house is too messy, so many things should not be placed at the door, 
occupying the public space, it feels uncomfortable, which affects the beauty 
of our community.” 

 

“This is an illegal building, but there are still people living in it. It is very 
uncomfortable to see it built like this. It looks like it is falling down, and 
there are very big safety risks.” 
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the motor vehicles occupy the space for activity and rest. The elderly cannot use the space on the 
sidewalk, which reduces their willingness to travel.In addition, with the development of shared bikes, a 
large number of non-motor vehicles occupy the sidewalks, making it difficult to form continuous 
sidewalks.In terms of road safety, many roads in the community have become uneven, which has a great 
impact on the travel safety of the elderly (Table 3). 

Table 3 Transportation 

positive environment 

photography 

interview 

 

“This street design is very beautiful, there are many trees, greening is 
better, quiet, children like activities there, many children in line here 
swinging, my nephew like over there, and then the night is pretty beautiful, 
color is colorful, the in the mind is better, this place is also safer.” 

 

“The sidewalk is relatively flat, with few people and suitable for walking. 
The greenery near the wall here is also good, relatively clean and quiet. I 
often take a walk on this road.” 

negative environment 

photography 

interview 

 

“In this place, cars do not park according to rules. This is a place for rest and 
chat. However, cars occupy the sidewalk here, therefore we cannot rest and 
chat here.” 

 

“This is the gate of Tongji New village, the road has potholes, riding here is 
easy to fall, last year I sprained my ankle here, very unsafe.” 
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3.2.2 Social environment 
In the daily life of the elderly, social environment has an important impact on their social integration 

and mental health. In the social environment, the elderly mainly focus on social participation, 
communication and Information, community management and other topics. 

(1) social participation 

After retirement, the elderly are very active in the community activities, eager to integrate into the 
society. It can be found in the video information that the elderly want to be volunteers in the community 
and continue to contribute to the society. When doing social work, the elderly believe that they are 
respected by the society, which further increases their sense of belonging to the neighborhood. In 
addition, in the process of participating in community affairs, the elderly can communicate with different 
generations and groups, so that people of different age groups can enhance their understanding of the 
elderly and improve their quality of life (Table 4). 

Table 4 social participation 

positive environment 

photography 

interview 

 

“The sanitation workers have made great contributions to our beautification of 
the city. They insist on starting their work early in the morning no matter it is 
rainy or snowy in winter. I admire them very much.” 

 

“Every time We do volunteer activities, we find our community is really 
beautiful, green, background, rockery, chat, old people come to bask in the sun, 
the environment is good, we bask in the sun and so on.” 

 

(2) Communication and Information 

Access to timely and effective information through contact with people and events and meeting the 
needs of the elderly is particularly important for an age-friendly environment.In the images taken, the 
elderly actively obtain all kinds of information from various ways.For example, the elderly in the process 
of walking, like to go to the community bulletin board, propaganda board to read information related to 
the community. 

All these indicate that the elderly are actively participating in society, and through information 
exchange with the outside world, they can reduce their sense of loneliness and gap after retirement 
(Table 5). 

Table 5 Communication and Information 
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positive environment 

photography 

interview 

 

"It is beautiful and practical, the use of space is more obvious, and 
the design is beautiful, people often take a look at the newspaper 
column, when waiting for bus." 

 

“This is the wall of the community office building. The wall was 
beautifully., I often read the news here.” 

 

(3) Community Management 

Good community management can create a comfortable and safe environment for the elderly, which 
has an important impact on their social interaction and health. In the image information, it can be found 
that the elderly are not satisfied with the community management. Due to improper management of the 
community, the environment of the community is not friendly enough, such as the garbage in the 
community can not be immediately disposed of, and the activities of the community are not properly 
used. All these will affect the experience of the elderly in outdoor activities (Table 6). 

Table 6 Community Management 

negative environment 

photography 

interview 

 

“The garbage here has been placed for a long time, but no one has handled it. I 
think the main reason is the poor property management, and the garbage is 
too big for the volunteers to carry, so it has been piled up here, which affects 
the beauty of the community and the traffic .” 

 

“This is Xianghe Garden, where we often go for activities. Now, when the car 
enters, the lawn is damaged and the ground is getting more and more broken. 
If the property management of the community is not strengthened, the grass 
in this place will be completely destroyed by the car.” 
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3.3 Age-friendly environment system for the elderly 

Geocoding was carried out according to 192 photos taken by the elderly, and the location of each 
picture was calibrated to the GIS platform. The spatial distribution of positive built environment and 
negative built environment were obtained through kernel density analysis. The results show that the 
elderly's perception of the environment is centered on the community, and the environment around the 
community is the space scope of the elderly's daily activities. 

The positive space environment is wider than the negative space environment. In the positive 
environment, there are three hotspots with concentrated spatial distribution (FIG.7). The first one is the 
sidewalk outside the School of Design and Creativity of Tongji University, with facilities for pedestrians to 
rest and entertainment facilities for children. The second community is a square at the southwest gate, 
which provides enough physical activity space for the elderly as well as chairs and pavilions for rest; The 
third one is the largest green space in the community, harmony Garden, a space for the elderly to have a 
social interaction and rest. 

In the negative environment, there are three hotspots with concentrated spatial distribution (FIG.8). 
The first one is the second gate in the southwest of the community, where there is no space for the 
elderly to stay and the environment is not safe. Bicycles occupy a large amount of space at the gate, 
affecting pedestrian safety. The second is the west gate of the community, through which the elderly 
often go to the nearby park. However, garbage and abandoned bicycles are piled up in the corner near 
the gate, which affects the community environment and aesthetics. The third one is a gate space in the 
southwest of the community, where the elderly come and go most frequently, but they think the 
environment is not safe enough. Therefore, it can be found that the community environment for aging is 
not friendly, and the elderly's needs for physical space environment, social environment and other 
aspects are obviously different from those of other groups. Therefore, the age-friendly environment for 
the elderly needs to pay more attention to meet the needs of the elderly, and create a age-friendly 
environment for the elderly in all aspects. 

     

Figure7Spatial distribution of positive environments Figure8 Spatial distribution of nagative environments 

4.Conclusion 
In summary, it is urgent to understand what constitutes age-friendly communities for older adults 

due to the challenge of an ageing population. This article uses photovoice method to allow the elderly to 
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capture the advantages and disadvantages factors that affect their daily life, then, through a semi-
structured discussion process, it provides an opportunity for the elderly to reflect on the community 
environment (physical and social) Elements in promoting healthy aging. 

The results of the study revealed that the design of age-friendly community should consider not only 
the physical environment, but also social environment. In physical environment, the elderly mainly pay 
attention to the three themes outdoor space and buildings, housing, and transportation. in the social 
environment, the elderly concentrate on social participation, communication and information and 
community management. The existing built environment is not suitable for aging, and the level of age-
friendly community needs to be improved. 

In terms of physical environment, outdoor space focuses on creating safe and friendly public spaces 
and improving the accessibility of public spaces; improving various facilities to meet the activity needs of 
the elderly, supporting the elderly to perform more healthy behaviors; In transportation, improve the 
construction of barrier-free system, create a safe walking environment, and reduce the interference of 
motor vehicles on the travel of the elderly. In social environment, create opportunities for the elderly to 
participate in and integrate into community activities, strengthen the connection between generations; 
promote the elderly to participate in voluntary services, and enhance the elderly’s sense of belonging in 
the neighborhood; establish a variety of channels and forms of information exchange platforms to ensure 
The availability of information for the elderly. 

Photovoice has the characteristics of empowering and mobilizing the elderly to actively face the 
construction of age-friendly environment Through the elderly's participation in community renewal, it 
can stimulate the elderly to think critically about the built environment of the community and contribute 
to the sustainable development of the community. This also provides practical suggestions for relevant 
policy makers and urban planners, and makes up for the limitations of space design through professional 
experience. 

This study mainly collects the subjective evaluation of age-friendly environment through qualitative 
research method. The particularity and difference of participants in individual characteristics and 
neighborhood built environment may limit the generality of our conclusions. In future studies, 
communities with different groups and different built environments can be taken as the research objects 
to explore age-friendly environment from different perspectives and improve the construction of age-
friendly community. 

5. References 
BOWLING, A. & STAFFORD, M. 2007. How do objective and subjective assessments of neighbourhood 
influence social and physical functioning in older age? Findings from a British survey of ageing. Social 
Science & Medicine, 64, 2533-2549. 

CHAUDHURY, H., MAHMOOD, A., MICHAEL, Y. L., CAMPO, M. & HAY, K. 2012. The influence of 
neighborhood residential density, physical and social environments on older adults' physical activity: An 
exploratory study in two metropolitan areas. Journal of Aging Studies, 26, 35-43. 

CUMMINS, S., CURTIS, S., DIEZ-ROUX, A. V. & MACINTYRE, S. 2007. Understanding and representing 
‘place’ in health research: A relational approach. Social Science & Medicine, 65, 1825-1838. 

Dang, J., Li, J. (Eds.). (2019). Development report on the quality of life for the elderly in China 

(2019)/blue book of ageing]. Social Sciences Academic Press. 

565



HERGENRATHER, K., RHODES, S., COWAN, C., BARDHOSHI, G. & PULA, S. 2009. Photovoice 

as Community-Based Participatory Research: A Qualitative Review. American journal of 

health behavior, 33, 686-98. 

KOHON, J. & CARDER, P. 2014. Exploring identity and aging: Auto-photography and 

narratives of low income older adults. Journal of Aging Studies, 30, 47-55. 

LORD, S. & LUXEMBOURG, N. 2007. The Mobility of Elderly Residents Living in Suburban Territories. 
Journal of Housing For the Elderly, 20, 103-121. 

SAELENS, B. E., SALLIS, J. F. & FRANK, L. D. 2003. Environmental correlates of walking and cycling: Findings 
from the transportation, urban design, and planning literatures. Annals of Behavioral Medicine, 25, 80-91. 

United Nations. 2020. World Population Ageing 2020 Highlights: Living arrangements of older 

persons. https://www.un.org/development/desa/pd/zh/node/3431  

VAN HOOF, J., MARSTON, H. R., KAZAK, J. K. & BUFFEL, T. 2021. Ten questions concerning age-friendly 
cities and communities and the built environment. Building and Environment, 199, 107922. 

WANG, CC, WK, TAO, ZW & CAROVANO 1998. Photovoice as a participatory health promotion strategy. 
Health Promotion International, 13, 75-75. 

Wang, C., Burris, M. 1997. Photovoice Concept, Methodology, and Use for Participatory Needs 
Assessment. Health Education & Behavior, 24, 369-387. 

WEDEN, M. M., CARPIANO, R. M. & ROBERT, S. A. 2008. Subjective and objective neighborhood 
characteristics and adult health. Social Science & Medicine, 66, 1256-1270. 

World Health Organization. Global age-friendly cities: a guide[R]. Geneva: World Health 

Organization, 2007 

World Health Organization (2015). Measuring the Age-Friendliness of Cities: A Guide to Using 

Core Indicators World Health Organization, Geneva, Switzerland  

566

https://www.un.org/development/desa/pd/zh/node/3431


Research Paper  

Community-driven renewal of industrial heritage and 
revitalization of old industrial area: A case study of 

Shimizusawa, Japan 
 

Yixin ZHANG, School of Architecture, Tsinghua University, China 
Jian LIU, School of Architecture, Tsinghua University, China 
Dong SU, School of Architecture, Tsinghua University, China 

 

 

Abstract 

Old industrial areas are often stigmatized as areas that need to be abandoned or need to be 
rescued by top-down efforts. Their subjective initiative and the rejuvenation of industrial heritage 
are often overlooked. This concept is one-sided. The case of Japan’s Shimizusawa region shows 
the active practice of a closed mining town actively using mining heritage to seek its own 
development. Its revitalization model can be summarized as the following principles: (1) Intrinsic 
development motivation driven by the community; (2) It was based on the industrial heritage of 
the community; (3) Community participation in the development process; (4) The community 
benefited from it. This model has enlightenment for other old mining areas whose population and 
economy have declined due to the closure of mines: only by fully respecting and giving full play to 
the subjectivity of industrial towns can it be possible to truly achieve local revitalization and 
sustainable development. 

 

Keywords 

Community, Resident , Coal mining, Tourism, Art, Memory 

1.Introduction 
1.1. Literature  

Old industrial areas often face economic decline and population aging problems. Industrial heritage can 
be a catalyst for sustainable development. However, in the political and cultural discourse since modern 
times, the “old industrial area” is often regarded as the “other” of modernity, a passive place to be saved 
by top-down efforts, and its own subjectivity and industrial heritage is often ignored or underestimated. 
Although the 798 Art District in Beijing, China(Dai et al., 2015) and the Pier-2 Art Centre in Kaohsiung, 
Taiwan(Chan et al., 2019) have obvious bottom-up characteristics, most of the participants are outsiders 
rather than residents of the old industrial area, and cannot be used as a classic mechanism. 

1.2. Methodology 

This article uses field research and literature review method to introduce the historical evolution and 
heritage development of this area. 
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Before starting the discussion, there are two concepts that need to be clarified. First, it is the meaning of 
"industrial heritage". The definition of industrial heritage in the Nizhny Tagil Charter is: industrial heritage 
is the remains of industrial civilization and has a variety of values. These remains include buildings, 
factories and other mines and warehouses, energy production, transportation and other places, as well 
as industrial-related housing, education and other social activities sites(TICCIH, 2003). In addition to this 
definition, this article also incorporates the definition of coal mine memory in the "Sorachi Charcoal 
Regional Activation Strategy" (the coal production of the coal mines and the city’s features, people’s work, 
life, cultural scenes, etc. in the Sorachi area, and records), as well as the definition of coal mine heritage 
(the tangible things in the "memory of coal mines"), together serving as the content of the industrial 
heritage of the Shimizuzawa community(Bureau, 2008). The Shimizusawa area is part of Yubari City, 
Sorachi. 

Second, it is the meaning of "community". UNESCO defines "community" as people who directly or 
indirectly participate in the implementation and inheritance of a certain intangible cultural heritage 
project or a series of intangible cultural heritage projects, and recognizes that the intangible cultural 
heritage project is part of their cultural heritage. “Communities” vary in size and change with 
context. The community and the people who make up the community are the main body of the 
protection and inheritance of intangible cultural heritage projects(Yang, 2016). In this article, in addition 
to the people of Shimizuzawa, outsiders who live in Shimizuzawa and participate in the development of 
industrial heritage in the area are also regarded as part of the community, such as artists. The people that 
make up this community are diverse. 

2. From "a strong mining area" to a "hollow town": the changes in the 
Shimizusawa area 
The Shimizusawa area is part of Yubari City, Sorachi Comprehensive Promotion Bureau, Hokkaido, and is 
located at the confluence of the Yubari River and the Shihoro-Kabe River. The area is 3.3227 km² and the 
population is 3191. When entering the Shimizusawa area, the first thing you notice is usually the red and 
blue old coal mine houses, the green and blue mine forests, and the lakeside dam scenery. Its 
revitalization process and the key role that industrial heritage plays in it provide an excellent case for the 
discussion of this article. 

In 1906 , the Yubari Mine started mining, and mining gradually became a pillar industry. In order to 
ensure that the power supply throughout the series mines, Beitan company set up Power plant 
in 1926, and set up reservoirs of hydroelectric power in 1940. From the 1940s to the 1970s , the Beitan 
Tombor Mine, the Beitan Shimizusawa Mine, the Mitsubishi Nandai Yubari Mine, and the Beitan Yubari 
New Mine started one after another, and the urban area became more prosperous. However, all coal 
mines were closed in 1990, and the Oyubari Railway was also abolished. In 1991 , the Shimizusawa 
Electric Power Station was also abolished, and coal-related functions disappeared(Sato, 2009). 

 After the coal mine was closed, many coal mine related facilities were demolished. However, some coal 
mine remains are relatively intact, such as Beitan Shimizusawa Power Plant, coal settlements and streets 
in the center of the city. Therefore, the Shimizusawa area is suitable for the development of Yubari City's 
future development of a tourist city that utilizes the regional cultural context and that is dominated by 
citizens. However, in the early days, local residents had insufficient awareness of the value of coal mine 
heritage in the area, and activities to utilize the heritage have not been carried out. Since then, with 
mining job losses and massive outflow of population, total population decreased significantly. In 2008, 
though Shimizusawa is the most populous region in Yubari, but the total population by the heyday 
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of 13,000 people reduced to 2668 people. The aging rate reached 42.5% (2005 census), showing a serious 
aging trend(Sato, 2009). 

3. The origin of industrial heritage development  
The present dilemma has inspired the residents of Shimizusawa to survive and change, and promoted the 
driving force of the region to actively explore the road to revitalization. With both external and internal 
conditions, the Shimizusawa area has embarked on a path of "promoting local revitalization with 
industrial heritage". 

3.1. External conditions 

In 2008, the "Sorachi Charcoal Regional Activation Strategy ( 2008-2018 )" (Bureau, 2008) was released, 
and the development of industrial heritage tourism was the core content, and Shimizusawa was chosen 
as an important point in this strategy (Figure 1). 

In 2011, the "Yubari Shimizusawa Art Festival", one of the annual art festivals of Sorachi Coal Mine, was a 
milestone event in the history of the utilization of the industrial heritage of Shimizusawa and brought a 
turning point for local development. It has attracted many artists to visit, and it has also awakened the 
sleeping memory of residents. 

 
Figure 1. Industrial tourism routes in  Sorachi Charcoal Regional Activation Strategy. Source: adapted from 
(Bureau, 2008). 

3.2. Internal conditions 

2009 Manami Sato’s Master's Degree ”A study of tourism based on the concept of ecomuseum utilizing 
coal mine heritage for regional revitalization in Yubari city“, believes that “it is feasible to use heritage for 
urban development ” and proposes the usage of  "The conception of Shimizusawa Eco-Museum" to guide 
residents to explore local coal mine heritage and promote regional revitalization through heritage 
tourism(Sato, 2009). 
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In May 2016, Sato presided over the establishment of the Shimizusawa project corporate legal person 
(transformed into a non-profit company NPO in 2017), as the responsible group of the Shimizusawa 
project, established the official website(Shimizusawa, 2016a), began operating the project. The " Concept 
of Shimizusawa Eco-Museum " was fully embodied and implemented in the Shimizusawa project. 

The 2016 "Yubari City Regional Population Vision and Regional Comprehensive Strategy" included the key 
content of the "Shimizusawa Project as a heritage tourism node". In July of the same year, the 
Shimizuzawa project corporate legal person and the government signed a cooperation agreement for the 
Shimizuzawa project, marking that the community-driven heritage utilization has been supported by the 
government. 

4. Main methods of industrial heritage development 
4.1. Revitalization plan: two ten-year plans of heritage utilization 

Shimizusawa has formulated two ten-year revitalization plans. The first plan was proposed in Sato's 
paper in 2008. It had a total of 10 years and 4 stages. Each stage set goals in terms of overall goals, 
operating entities, activity entities, activity frequency, and equipment maintenance. The basic starting 
point of the plan is to realize the revitalization of regional revitalization through the concept of eco-
museum, including regional coal mine memory regeneration (the foundation of the eco-museum, leaving 
memories of production and life for future generations, such as interviews, data collection, urban 
research, and coal mining technology preservation), style regeneration (using planning or media show 
past mining style, such as photo exhibition, relics preserved, gardening, scene reproduction, etc., and 
geographical landscape is therefore recalled), and resources reuse (utilization of coal resources, including 
for the purpose of modern refurbishment to reflect multi-dimensional values, such as building trails in 
mines, reusing empty houses, converting stations into community spaces, etc.)(Shimizusawa, 
2016a)(Table 1). 

The most critical point in the plan is the idea of the operating personnel: the early operation of the eco-
museum, including research functions, will be mainly promoted by the external NPO of Shimizusawa -
 Sorachi NPO Coal Mine Memory Promotion Affair Group; along with the establishment of a good 
relationship between outsiders and residents, the ultimate goal will be jointly managed by residents and 
external "fans". The reason why Sato made the “resident participation” plan is because the survey results 
showed that although local residents were currently less independent, they had shown confidence in 
rebuilding the local area, and with more and more attention of outsiders, the willingness of using the 
heritage of local coal mines and resources for urban construction will become stronger and stronger. This 
key factor was realized in 2016, namely the establishment of the "Shimizusawa Project Legal Person". 

Table 1. The first ten-year plan. Source: (Shimizusawa, 2016a). 

 Phase 1 (2008 
~ 2010) 

Phase 2 
(2011~2013) 

Phase 3 
(2014~2017) 

Ten years later（2008） 

Target 

By creating 
new things to 
get to know 
people 

To understand the 
meaning of each 
"renewable" 
(memory 
regeneration, 
landscape 
regeneration,  
resources 
regeneration) 

In each topic 
"renewable" 
activities 

Achieve economic and cultural 
revival 
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Operation 
personnel 

Non-profit 
organizations 
and local 
residents 

The nonprofit 
organization and 
people from region 
and beyond region 

Operating 
organization 
composed of 
residents and 
the external 
personnel 
will emerge 

Operating organization (NPO or 
company organization pursuing 
of the lowest profit) may be 
equipped with a full-time staff 

Activity 
personnel 

Outsiders
（such as 
expert) as the 
main 
personnel 

some residents and 
visitors 

A large 
number of 
residents and 
visitors 

Residents participate daily 
activities, which will attract 
heritage lovers continuously 

Activity 
frequency 

Held once in a 
while 

Gradually develop 
activities from the 
bottom up 

Become 
active, 
conduct 
surprise to 
visitors to 
participate in 
the daily 
activities 

Often hold 

Equipment 
maintenance 

The 
independent 
maintenance 
of each type 
of resource 

maintenance 
according to theme 
and center 
maintenance 

Different 
themes 
linkage 

In cooperation with other 
regions 

 

 The second plan was initiated by the Shimizuzawa project legal person in 2019, and it is still 10 years 
and 4 stages, including the objectives of facility population, operation entities, activity entities, resource 
preparation, and the number of members(Shimizusawa, 2016a). On the basis of the first plan, there are 
two promoted points: the first is the close integration of heritage use with urban construction; the 
second is more attention paid to organization of activities, such as cooperating with public and education 
departments to encourage senior citizens to participate in heritage activities (Table 2). It can be found 
that the cooperation and joining of the government in 2016 is an important reason for the smooth 
development and expansion of the Shimizuzawa project. 

The two ten-year plans have made the revitalization vision clearer, and the use of the heritage has been 
steadily promoted, resulting in a higher degree of completion: the heritage and landscape have been 
effectively protected; the corporate legal person of the Shimizusawa project was transformed into a non-
profit company NPO in 2017 ; as of 2021 , the number of members has reached more than 40 and so 
on. Another function of the plan is to enable residents and other people committed to local development 
to understand the direction of action, which is conducive to multi-party cooperation. 

Table 2. The second ten-year plan. Source: (Shimizusawa, 2016a). 

 Phase 1 (2019 ~ 2021) Phase 2 (2022 
~ 2024) Phase 3 (2025~2028) Ten years later (2029) 

Faciliti
es and 
aims 

Compound facilities and 
early childhood education 
center 

Shimizusawa 
water 
hydroelectric 
power plant 

Get rid of funding 
support 

The population of 
4603 people 

Opera
ting Provide employment Ensure the 

income 
Form a sustainable 
management system; 

Come up proposals 
that can be adopted 
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perso
nnel 

Establish the board of 
directors 

and integrated in 
urban plan  

Activit
y 
perso
nnel 

Active participation of the 
elderly; Cooperating with the 
department of public and 
education 

Cooperate 
with various 
external 
stakeholders 

Strengthen the activity 

As an organization 
supporting a various 
kinds of community 
activities 

Resou
rce 
prepar
ation 

Protect urgent heritage Build digital 
archive 

Carry out the fund 
plan 

Protect important 
heritage, landscape 

Memb
er 
numb
er 

50 80 120 —— 

 

4.2. Material space: two spatial plans of  ecomuseum 

Corresponding to the two plans, Shimizusawa's two physical space plans adopted the concept of "eco-
museum". "Shimizusawa Eco-Museum" is a field museum that can reflect local culture and characteristics 
with the functions of "collection", "preservation", "exhibition" and "education·research" defined by the 
museum(Shimizusawa, 2016a). It will turn the entire town into a museum. The concept of the eco-
museum spread from France to Japan. In the 1980s, the museologist Shigezo Arai made localized 
improvements to establish a unique interpretation system and a "core - satellite facility" model. Based on 
this, Japan Ministry of Agriculture, Forestry and Fisheries established the "Pastoral Space Museum" 
system in 1998. Both goals are to promote local revitalization with heritage, which is already a relatively 
mature methodology in Japan. The "eco-museum concept" includes the three elements of "core 
museum-satellite museum-exploration path"(Shi, 2019). "Core museum" refers to a building that is 
transformed from a landmark coal mine heritage and serves as a civic activity and visitor center; "satellite 
museum" refers to other tourist attractions covering a certain space, such as geological relics, 
outcropping charcoal sites, mining parks and other natural sites. Heritage, coal mine blocks, production 
facilities and other cultural heritage; "exploration paths" may be trails and bicycle paths that connect 
museums, or a linear and independent satellite museum, such as a railway tourist driving line. 

The first space planning plan comes from the "Eco-Museum Conception" in Sato's master's thesis. The 
plan was centered on three themes: coal mines, urban center, and coal mine residences. The “coal mine” 
theme exhibited the relics related to coal production, such as electricity and hydraulic facilities; the "city 
center" theme displays the old stations and railways, because this place was an important coal 
transportation hub in Yubari City in the 1980s; "the “coal mine residences” theme" showed the diversity 
of coal mine residences and coal mine residential communities, such as the old daily life scenes 
composed of flower beds, vegetable gardens and other elements. Each theme center was not only an 
exhibition explaining the theme, but also an activity base for local residents (in the theme of "city center" 
and "coal house", satellites were widely used, and there were no specially planned walking paths). The 
core museum was planned to be located near the former Shimizusawa Post Office. It provided 
explanations of local coal mine memories, as well as research, publicity, information, education, and 
service activities(Sato, 2009)(Figure 2). 

The purpose of this conception is to transform "scenic heritage tourism" into "residential heritage 
tourism", and change the phenomenon that non-attractive coal mine residences and other areas have 
less tourists in the past. For example, in coal mine residential areas, tourists can establish friendly 
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relations with residents, recognizing that the locals themselves are unique scenery. The core museum 
suplies a one-stop service, providing a window for internal and external exchanges. 

 

Figure 2. The first space planning plan based on the "Eco-Museum Conception". Source: reference (Sato, 
2009). 

  

On the basis of the first spatial plan, the second plan had the following innovations: (1) It reclassified the 
mining heritage according to the three themes of "electricity, iron, and carbon", and deepened the use of 
various themes, such as mines annual maintenance. (2) The old coal mine residence "Gong 23 " would 
be transformed into a complex activity center, named "Gate of Shimizusawa Community", as the new 
core museum. It assumed the functions of a visitor center and immigration space externally, and 
organizes various civic activities internally, which provided convenience for internal and external 
exchanges. (3) The purpose of Shimizusawa Eco-Museum was redefined to use the heritage of the local 
coal mines to encourage people inside and outside the area to establish mutual respect and make 
Shimizusawa a proud area(Sato, 2009)(Figure 3). 

In addition to the basic preservation and reuse of the heritage, this stage encourages residents to 
participate, and guides each citizen to recognize the knowledge, technology, and experience he has 
cultivated in the local area, actively think about the future of the region, and create opportunities for 
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development. For example, cooperation with educational and research institutions, cooperation with the 
Sapporo International Art Festival, calling on residents to participate in actions that concretize the idea of 
urban construction, training tour guides and narrators, and inviting returning youth with higher education 
to participate in projects. 

 

 

Figure 3. The second space planning plan based on the "Eco-Museum Conception". Source: reference 
(Shimizusawa, 2016a). 

 

4.3. Economic aspect: the development of new industries  

First, the tourism industry is developed. Since 2008 year "Sorachi Charcoal Regional Activation Strategy 
( 2008-2018 )" and 2016 Year "Yubari regional population and regional comprehensive strategic vision" 
were introduced, the coal mining heritage tourism industry has been considerable development in 
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Shimizusawa. The eco-museum plan made the area a "walking" tourist town. Tourists can choose tourism 
themes, satellites and routes according to their preferences. For example, the "charcoal" theme includes 
the original Beitan Shimizusawa Coal Mine Office, the remains of the coal processing plant, and the 
Beitan Shimizusawa Mine , Miyama-cho Baths, Coal Mine Residential Street, Beitan Yubari New Mine 
Memorial Monument. The tour guide is served by NPO members or local residents, and some heritage 
sites need to be paid to visit. Beitan Shimizusawa Mine was transformed from a slag dump, with a height 
difference of about 60m and a climbing trip of about 10 minutes. The top of the mountain provides a 
panoramic view of the city center of Yubari, which is popular with tourists and locals. 

Second, the leasing industry is being developed. "The gate of the community" is a representative example 
of the lease and reuse of industrial heritage. It is located in the center of the Shimizuzawa area and was 
transformed from a four-unit row coal mine residence. It was built by Beitan Company in 1972 and 
changed to public housing after the mine closed. In 2016 , the NPO Shimizusawa Association leased this 
house from the government as a heritage activity center for free. Since then, some rooms have been 
gradually transformed into shared spaces for commercial operations. Each unit type is 2LDK , and the 
total construction area of the upper and lower floors is 49.7m 2 . A total of three units have been 
transformed into shared spaces, namely migration, office, and art spaces (Figure 4). Anyone who needs 
to use it can apply for a fee, and it can be used for 1 to 90 days(Shimizusawa, 2016b). 

 

 

 

 

 

Figure 4. Floor plans, house exterior and internal decoration of the gate of the community. Source: reference 
(Shimizusawa, 2016b). 

Once again, creative industries are being developed. It is mainly reflected in the use of industrial heritage 
as a venue for artistic events, such as annual art festivals, artist summer projects, and artist personal 
exhibitions. Take the annual art festival as an example. The venue is the original Beitan Shimizusawa 
Power Plant. During this festival, artists (experts, teachers and students) use various artistic thoughts and 
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formal languages, use plants such as moss, metal, rubber sheets and other materials to decorate the 
power plant, visualize the "memory of coal mine", and create a sense of place. At the 2011 Annual Art 
Festival, participating artists’ work "white feather", decorated the space with a variety of feathers like 
souls, making visitors recall coal memories of pioneers. It also exhibited many old photos(Shimizusawa, 
2011a)(Figure 5). These artistic events are already an important source of income for Shimizuzawa. 

 
Figure 5. The annual art festival hold in the venue of original Beitan Shimizusawa power plant. Source: 
reference (Shimizusawa, 2011a). 

4.4. Cultural aspect: excavation, cultivation and inheritance of memory  

Cultural activities at the community level are conducive to the awakening of collective memory and the 
cultivation of cohesion among residents, and are very important to regional revitalization. The legal 
person of the Shimizusawa Project organizes various cultural heritage activities in terms of memory 
excavation, cultivation and inheritance. 

The most representative "excavation" activity may be the "Shimizusawa Elementary School Memory 
Exhibition Collective Memory Collection Activity" in 2018. This activity collected the memories, 
information and old photos of residents who have studied in this coal mine elementary school and 
displayed them in the exhibition room(Shimizusawa, 2011b). 

"Nurturing" activities are rooted in industrial heritage and regional characteristics. In order to cultivate 
people's love and confidence in their hometown, some activities of "making local characteristics into 
crafts" were organized, such as the "Yubari Textile Project", where residents were taught to dye old coal 
mine houses in "red and blue" on fabrics and they were given to the residents as souvenirs(Shimizusawa, 
2020a)(Figure 6). 

 
Figure 6. Dyeing old coal mine houses in "red and blue" on fabrics. Source: (Shimizusawa, 2020a). 
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"Inheritance" activities are heritage activities for the future generation, with the main purpose of 
inheriting the coal mine culture and spirit. In addition to knowledge transfer and study tours, 
Shimizuzawa pays attention to using real objects as a medium to convey the memories of coal 
mines. Take the "Harunire Project" as an example. Under the premise of government authorization and 
enterprise cooperation, the trees of the original Shimizusawa Elementary School were made into high-
quality children's teeth rings and distributed to local babies; at the same time, some trees are being made 
to be wood slide which will be given to Early Childhood Education and Care Center (Figure 7), namely 
Yubari Hilltop Children Garden, in order to make memory borne in mind(Shimizusawa, 2020b). 

 
Figure 7. Teeth rings and wood slide in Harunire Project. Source: (Shimizusawa, 2020b). 

5. The key personnel of industrial heritage development 
5.1. Community power 

It can be said that the NPO of the Shimizusawa Project has been playing a leading role in the entire 
process of industrial heritage and regional revitalization. It has formulated two ten-year plans and two 
physical space plans under the concept of eco-museum, organized new industrial space design and 
cultural activities, has clear corporate missions and undertaking business instructions, and gradually 
explored a sustainable management model. They have also built a bridge of communication between the 
government and residents. 

Residents and artists are equally important. They are the inheritors and practitioners of industrial 
heritage and industrial culture, and they are the basic force that promotes the development of industrial 
heritage and local revitalization. For example, the renovation of the Shimizusawa Mine, such as mowing 
the grass, maintaining the stairs and benches, are done by local residents; the artist is good at presenting 
coal mine memories in a tangible way, which is conducive to the transmission of coal mine culture and 
emotions(Chung and Lee, 2019). 

Equally important is the unprecedented neighborhood committee. The neighborhood committee 
provided support in various aspects. For example, in 2015, it opened the "Shimizusawa Community Gate" 
in cooperation with the Shimizusawa project legal person, and promoted its transformation into a multi-
functional exchange base. 

5.2. Other powers 

The government and enterprises have also played an important role, especially without government 
joining and its permission, some heritages could not have been used. Therefore, it can be concluded that 
under the leadership of the NPO, the legal person of the Shimizusawa Project, various forces have 
worked together to finally promote the revitalization of the region. 
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6. Research results and outcomes 
Shimizusawa's revitalization process provides an excellent case for the community-driven model, and its 
success proves the effectiveness of this model: (1) Shimizusawa's motivation to implement industrial 
heritage renewal and regional revitalization came from solving the survival dilemma within the 
community. (2) The heritage resources it relies on mainly come from tangible coal mine heritage and 
intangible coal mine culture (memory), which are closely linked to urban construction through material 
planning, and further through economic and cultural innovation strategies, making it play a revitalizing 
role; (3) A broad community composed of NPO organizations, neighborhood committees, ordinary 
residents, and artists have jointly participated and worked together to complete the process of 
development and revitalization; (4) Finally, region developed, starting from "hollow towns" to a well-
known "industrial characteristic town", and villagers have benefited from the results of industrial heritage 
development and regional revitalization. 

This “community-driven industrial heritage development and regional revitalization”  model is an 
amendment to the popular local concept of closed mining industrial areas as passively waiting to be 
rescued, and has positive implications for the current implementation of the old industrial area 
revitalization strategy: only through showing sufficient respect and giving full play to the subjectivity and 
initiative of industrial towns, can the revitalization and sustainable development of old industrial areas be 
truly realized. 

Future research can study how the special plan for industrial heritage renewal can be better integrated 
into the overall urban planning with community participation, and can also expand the economic and 
cultural development strategies of industrial heritage created or supported by residents, in order to 
provide multiple ways to revitalize the old industrial area. 
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TRACK 2: 
Well-being and health. 
Al-Fereej: caring for living conditions

Laura Verdelli
Italy

Serin 
Geambazu
Romania

Al-Fereej is the colloquial term used in the 
Gulf dialect to describe a neighbourhood. 
The term is highly flexible, and can refer 
to the street itself, the community you are 
a part of, or the district you are located 
in. Fereej can also describe the way in 
which families in the Gulf have typically 
oriented themselves in urban living, 
typically living in dense tribal clusters of 
courtyard houses. The term is iconic to 
Gulf living, and many neighbourhoods 
in Qatar and its surrounding states have 
Fereej in their name, such as: Fereej bin 
Abdulaziz, Fereej bin Omran, Fereej 
Kulaib, and more. Fereej style living still 
exists and thrives in Doha and its suburbs 
and helps elevate the quality of life 
experienced by urban residents in Qatar.  

The call is guided by ideas on: the 
integration of well-being within urban 
habitats, with reference to innovative and 
emerging concepts that can contribute 
to the unlocking of planning. Problem-
oriented and case study-oriented 
proposals will be desirable as a way to 
extend research activities to bridge gaps 
between theory and practice. 

The ultimate goal is to help decision 
makers in making choices about economic, 
environmental, urban and demographic 
options. 

In the long term, the suggestions proposed 
by the valuation of well-being and health 
should help to influence economic 
dynamics, to suggest spatial planning 
measures through urban planning 
documents, to enhance the performance 
of societies and their environment through 
improved governance and resilience. 

Following the current pandemic, what will 
be the new urban concepts concerning 
health and well-being? What will we 
have learned from this pandemic? Will 
we face a new urban paradigm shift, 
comparable to the one that transformed 
our cities over a century ago, known as 
The Hygienist Movement? 

The sub-themes include but are not 
limited to the topics of:

Public health, healthy cities and cities 
dealing with lifestyle diseases (controlling 
pollutions, access to healthy resources 
and managing health system responses); 

Pandemic resilient urbanism: protecting 
health and quality of living, promoting sport 
and leisure activities and green open spaces, 
tending to equitability, minimising risks and 
threats. According to the World Health 
Organisation (WHO), 8.2 million out of the 
12.6 million annual deaths caused by poor 
quality environment and habitat are due 
to non-communicable diseases, primarily 
linked to air pollution. Stroke, heart disease, 
unintentional injuries, cancers and chronic 
respiratory infections are the top 5 causes 
of environmental-related deaths; 

Food justice and food security. Inequality 
of food supply chains, where one, aimed 
at affluent populations, respects the 
environment and the producers to yield 
high-quality food products from local 
and short supply chains; while the other, 
aimed at less affluent populations, yields 
poorer quality, often heavily processed 
products, coming from far away, 
produced in disastrous environmental 
conditions. Health and sustainability 
issues include accessibility to good 
food; local and environmentally friendly 
agricultural production; urban agriculture 
- including in its social role, etc.;

Well-being, linked to cultural and 
environmental issues, exploring methods 
that can offer operational extensions. In 
the economic evaluation of amenities, 
well-being is placed as one of the 
fundamental criteria for the evaluation 
of the quality of life in the context of 
environmental changes. 

Mohuiddin 
Jamaleddin 
Qatar   
Local Rapporteur
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Session 2.1 (Virtual Only)      
Spatial planning facing pandemic   

Exploiting the opportunity provided 
by the ongoing Covid-19 pandemic, 
this session looks into the possibility 
to rethink the link between planning 
and health. How residential patterns 
could be re-examined as to reorganise 
neighbourhoods in terms of ‘services’ 
at district level, thereby essentially 
rethinking notions like zoning and the 
separation of functions. Spatial planning 
solutions should combine quality offer 
and relevant response to social demand. 
If planning was to place greater attention 
to all spatial levels, residents would 
be able to enjoy more quality ‘living 
together’. 

Session 2.2 (Virtual Only)         
Urban planning for public health

Some close links between town planning 
and public health always existed, to 
varying degrees, depending on time and 
place, but rather around measures, still 
useful today, intended to limit the spread 
of infectious diseases. More recently, in 
European and North American countries, 
facing the epidemic of chronic diseases 
linked to changes in lifestyles and the 
aging of the population, the area of 
intersection between urban development 
and public health has widened. The 
following presentations will present how 
cities can be more favorable to health, in 
its physical, mental and social aspects. 

Session 2.3 (Virtual Only) 
Conceiving spaces for all 

The fight of disabled minorities in the 
name of equal human rights has made 
possible to question the design of 
collective spaces to make them accessible 
to all. These struggles for accessible 
spaces have inspired broader reflections 
on the need to support the development 
of inclusive societies. This line of thought 
can be applied to different disciplines 
and in particular to spatial planning, 
which can subtly promote a wide range 
of practices, from social justice to food 
security. The presentations that follow 
present reflections on the design of living 
spaces that increase the level of well-
being of everyone, from childhood to old 
age, whatever the physical abilities or the 
living standards of people. 

Session 2.4 (in-person session, to be 
prepared by the workshop coordinators)                                      
Workshop-related      

How to create ActiCity? A city that is built 
for physical activities? This session will 
present the best strategies, guidelines 
and case studies that allow and encourage 
the citizens to stay physically active and 
follow a healthy lifestyle. By providing the 
strategies, structure, design, amenities 
and features promoting physical activities 
– people are in the centre and encouraged
to move around. It means creating
neighbourhoods that are healthy, active
and promote well-being.

Session 2.5 (in-person / hybrid session)       
Healthy living/housing    

The two crises combined: covid-19 
pandemic and rapid urbanisation raise 
again fundamental questions about 
urban living conditions and housing. The 
following presentations focus on the 
concepts of healthy living and healthy 
blocks and provide solutions of renewal 
and refurbishment of the existing building-
stock, in order to achieve urban ecological 
progress and high-quality development. 
With a people-centered approach, they 
explore residential satisfaction with 
infrastructure or behavior of particular 
age-groups like the elderly.  

Session 2.6 (in-person / hybrid session)  
Healthy living through systemic 
approach – regional/city level

A new urban planning logic beyond 
covid-19 pandemic has to incorporate 
systemic approach to an urban 
management perspective taking into 
account: infrastructure of health, 
transport, energy supply, water supply, 
food security, etc. The following 
presentations explore comprehensive 
analysis methods and recommendations 
in terms of design and policy. 
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Abstract 

According to the World Health Organization (2020), 80% of adolescent children in cities worldwide 
have insufficient physical activity levels. Studies from the UK and Europe show that children’s 
walking trips have dropped by a significant margin in recent decades. Active Commuting to and 
from School (ACS), which is one of the main ways for children to meet their recommended daily 
physical activity levels, is also in decline (Shaw et al., 2013). These trends correspond to various 
interrelated socio-economic and environmental factors that involve cultural expectations as well as 
preparedness of the urban environment to meet children’s needs.  

One of the most direct and axiomatic factors affecting children’s urban walkability is their proximity 
to daily services and their ability to reach important destinations on foot. This study employs two 
theoretical concepts as a basis for service proximity across the urban territory: the usefulness of the 
urban realm as defined in Jeff Speck’s (2013) General Theory of Walkability and the chrono-centric 
‘15-minute city’ concept as proposed by Carlos Moreno et al. (2021). These two concepts are seen 
as complementary and support cross-validation of the mapping results of the study carried out at 
city scale. 

Produced as a result of research in partnership between Systematica Srl, the Bologna Municipality 
and Fondazione Innovazione Urbana and presented at the 6th edition of the Biennale Spazio 
Pubblico 2021, this study adopts a user-targeted approach to the 15-minute city that focuses on 
the mobility of middle-school age children (11-14 years) in the city of Bologna, Italy. The goal of the 
study is to analyze the distribution of the city’s supply of daily services relevant to children of this 
age group and the corresponding potential to reach these services on foot. The methodological 
approach combines advanced analytical modelling using GIS tools with data supported by the 
Bologna Municipality database system and open-data sources to analyze the proximity of 8 
essential service categories, sub-categorized and weighted according to their significance to the 
target users. 

The mapping analysis revealed that Bologna performs fairly well in terms of overall proximity of 
services with most districts covered by at least half of the 8 service categories within a 15-minute 
walking timeframe. The walkability analysis using Walk Score showed that 77% of the population 
of Bologna live in areas characterized by a high walkability index. Services targeting the 11-14 age 
group are also well distributed across the urban area. Only three neighborhoods were identified as 
potential areas of intervention. Preliminary analysis of the mapped data also indicates that 90% of 
schools - a key destination for this age group - are already located in highly walkable areas. 
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Ensuring walkable distances to primary needs is the first step to enhancing adolescent children’s 
physical activity levels and supporting their right to independent mobility within the city. From a 
methodological perspective, this practical application aims to shed light on the importance of 
adopting a user-centric approach when evaluating accessibility in cities using a methodology that 
can be applied to other social groups and urban contexts. 

Keywords 

Walkability, User-centric approach, Child-friendly cities, 15-minute city, Independent mobility, GIS 
mapping 

1. Introduction  
1.1. Towards children’s independent mobility  

How children engage with the public physical environment around their homes is one of the key 
determinants of their health, behaviour and development. In principle, the built environment is seen as a 
medium where children first develop their ability to navigate and experience the city. This is especially true 
for near-home environments. Environmental psychology research also shows that social and physical 
security in local environments are vital to children’s perceptions of risk and safety (Korpela, 2002). Great 
focus is placed on local environments close to the home as the primary children infrastructure. To that end, 
a children’s infrastructure network at the neighbourhood level that allows for safe and enjoyable journeys 
is crucial in supporting their developmental health.  

Among its many diverse benefits, walkability is a critical component in securing autonomy in daily urban 
life, particularly for children and young adolescents for whom walking and cycling are the primary means 
for exploring their environments independently of their guardians. Despite a recognized intrinsic value of 
a sense of autonomy in their everyday movements, studies show that independent mobility for children 
has declined significantly in recent decades, particularly in large cities (Shaw et al., 2015). In the UK, for 
example a study on children’s ACS (Active Commuting to School) trends from 1971 to 1990 found that the 
number of children walking to school without adult supervision dropped from 80% to 9% (Hillman et al., 
1990). Studies in the Italian context showed that less than a sixth of schoolchildren in large cities of ages 
7–11 go to school unaccompanied by an adult (Prezza et al., 2010).  

Aside from promoting independent mobility, active mobility is also a crucial component in boosting 
children’s physical activity levels. According to the World Health Organization, more than 80% of the 
world's adolescent population is insufficiently physically active as a result of urbanisation. Globally, 4 in 5 
adolescents fall short of the WHO-recommended 60 minutes of daily physical activity, which (as described 
by the WHO) includes “activity for transportation, such as cycling and walking” (World Health Organization, 
2020. In high-income countries, insufficient activity in adolescents has increased by 5% (from 31.6% to 
36.8%) between 2001 and 2016, due in part to sedentary entertainment activities (ibid.).  

Furthermore, observing these figures in the context of road safety statistics, whereby road injury is 
reported to be the number one cause of death amongst children and early adolescents globally, many of 
whom are “vulnerable road users” (i.e. pedestrians and soft mobility users), the need to create walkable 
cities in line with child-friendly design principles becomes clear. Providing the safe, manageable and 
engaging environments needed to support daily active mobility in children is the first step to support their 
right to exercise independent mobility. 
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1.2. Dissecting walkability for children: towards a user-based conception  

Whereas traditional approaches in urban planning related to the topic of walkability tend to focus on spatial 
dimensions, research has shown that individual characteristics of pedestrians have a significant impact on 
the perceived level of walkability, with particular reference to their gender and age. Pollard and Wagnild 
(2017), for instance, highlighted that female pedestrians experience the city differently than men, since 
they are more concerned with security issues related to aggression and harassment. Regarding age, elderly 
pedestrians were found to be strongly conditioned by the progressive decline in the operation of 
perceptive sensors and motor-cognitive skills (Gorrini et al., 2018). Children are conditioned, instead, by 
the lack of coordination in attentive and motor-cognitive processes linked to the evaluation of risk while 
crossing at intersections (Rosenbloom et al, 2008; Rothman et al., 2014).  

Advanced urban planning activities are shifting towards a focus on walkability for children, as one the most 
vulnerable road users (World Health Organization, 2020). Several urban planning institutions such as 
NACTO (the National Association of City Transportation Officials) for example, have provided extended 
guidelines for the design of accessible, safe and inclusive streets for children (2020). However, there is still 
a lack of knowledge about children's perceived levels of walkability in terms of accessibility to public service 
and amenities (namely the usefulness of the urban environment, following Jeff Speck’s General Theory of 
Walkability, see Section 2.1). In this context, the current paper provides a framework for the empirical 
assessment of the level of accessibility for children as applied to the case of the Italian city of Bologna. 

 

Figure 1. Children walking alongside their parents in the city centre of Bologna. Source: Corriere di Bologna. 

In partnership with the Bologna Municipality and Fondazione Innovazione Urbana (FIU), an advanced 
mapping analysis was carried out to measure the city’s capacity to offer walkable environments with easily 
reachable destinations relevant to the 11-14-year-old population. According to global studies, children 
under the age of 11 face much higher parental restrictions limiting their independent mobility: in a study 
of over 18,000 children aged 7-15 in 16 countries, children of ages eleven and over were found to have far 
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more freedom to travel autonomously, including the possibility to walk to school without parental 
supervision (Shaw et al., 2015). This makes the 11-14 years age group a suitable target group for the 
purposes of this study. 

The research work aims to study the walkability in terms of accessibility of near-home environments for 
children. Near-home environments are defined here as ‘15-minute’ neighbourhoods following Moreno’s 
15-minute City concept (2021) and in line with children’s walkability literature that recognizes 900m 
(roughly 15 minutes) as the maximum distance a child can be expected to walk to any given destination 
(ARUP, 2017). These concepts form the basis of the research methodology to follow. 

2. Main approach and methodology 
2.1. Guiding principles 

The research approach follows Jeff Speck’s General Theory of Walkability (2013) as a guideline for defining 
the relevant factors to be included in the study of the 15-Minute City concept, with a focus on the needs 
of children while walking. In line with the work of Gorrini and Bertini (2018), the current paper relies on a 
thematic literature review of some of the most relevant scientific contributions about walkability. This 
review led to the definition of a series of assessment criteria and methods for the evaluation of the level 
of pedestrian friendliness of urban areas, as follows:  

● Usefulness: the urban territory should be designed and planned with an adequate level of land-
use mix, street connectivity and commercial density, to guarantee the presence of numerous and 
diverse public services and facilities within a walkable distance of 15 minutes; 

● Comfort: streets should be designed according to a series of standard criteria of quality and 
accessibility which accommodate the needs of all pedestrians, but also according to a set of highly 
recommended elements which support the comfort while walking; 

● Safety and Security: streets and intersections should be designed to guarantee the safety and 
security of people while walking and crossing, with particular reference to vulnerable road users 
such as the elderly and children; 

● Attractiveness: the city should be designed to have a polycentric structure with several and 
distinctive areas of attraction for the city users, as characterized by both the quality of the 
architectural streetscape and the vitality of the social context. 

As previously mentioned, the analysis presented in this paper focuses on the first criterium: the 
usefulness of the urban territory, i.e. focusing on the utilitarian aspect of walkability. This factor is 
explored through advanced analytical modelling using GIS tools to offer a comprehensive reading of 
the city. Geographic Information Systems (GIS) can be applied at macro and meso scale to analyse location-
based datasets, focused on several topographical-infrastructural elements, the density distribution of 
public services and amenities and the socio-demographic characteristics of the inhabitants. 

Data used in the GIS analysis was retrieved from the Bologna Municipality database system as well as open-
data sources to study a broad range of proximity services and the potential to reach these services on foot 
across different neighbourhoods in the city. The analysis is divided in two levels: (i) mapping of essential 
services for children, starting from a full list of services as provided by the reviewed datasets, to understand 
which areas are better served in terms of the static proximity of daily services, and (ii) a walkability analysis 
using the patented Walk Score® tool that offers a dynamic reading of walkability that includes the factor 
of time. The Walk Score analysis is mapped both for the general population and for the target user group 
for comparison. 
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2.2. Methodology of the study 

The service proximity analysis (i) is a pure compresence analysis based on distance buffers, showing areas 
where residents can reach each of the selected children-targeted services within a 15-minute walk versus 
where these services are present but exceed the time threshold and where they are entirely lacking. The 
list of proximity services identified is organized into 8 categories grouped under 4 macro-categories that 
stem from a rights-based approach consistent with the UN Universal Declaration of Child Rights (UN 
General Assembly, 1989); these are Learning, (Access to) Supplies, Physical fitness and Socializing 
opportunities. These services were further classified according to their prevalence in children’s daily lives, 
giving higher weight to daily services such as schools, parks and sports facilities. 

The Walk Score mapping is a more holistic and comprehensive metric as it measures the actual accessibility 
levels through isochronal analysis. It is based on the analysis of accessibility to each service category in 15 
minutes calculated considering travel time, network characteristics - including slope - and population data. 
Factors considered include the proximity of services, population density and road network characteristics, 
such as block length and intersections density. The final Walk Score values were calculated by summing up 
the results of the 8 individual maps for each service category on a grid of 150m. This process was carried 
out twice: once for the total population and once for the target group (11-14-year-olds). The difference 
between these two analyses lies in the selection of services with the services for the latter group being the 
targeted selection as shown in Figure 2. Walking metric assumptions remain unchanged for the two groups 
considering that walking speed for the target age group is fairly consistent with the general population 
average. 

 

Figure 2 Defining proximity services for 11-14-year-olds. Source: Systematica. 
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3. Results 
3.1. Service distribution across the city  

The results of the mapping analysis revealed that Bologna performs very well overall in terms of proximity 
of services with most districts covered by at least 4 of the 8 main service categories within a 15-minute 
walking timeframe. The cumulative map (Figure 3) demonstrates that most neighbourhoods are covered 
by essential services for the 11-14 age group, although some southern neighbourhoods can benefit from a 
more diversified service supply to ensure a more balanced offering.  

 

Figure 3. Compresence map of all proximity services for children. Source: Systematica. 

Breaking down the service compresence map by service category reveals some additional insights 
regarding the distribution of each service category individually (Figure 4). In these maps, the areas marked 
in dark grey represent the areas in which at least one service in every service group is accessible within a 
5-minute walk. The coloured zones are divided into two parts: the lighter shade in each map shows areas 
where at least one service in every service group is accessible within 10 minutes of walking while the darker 
or brighter shade shows areas in which at least one service of each group is reachable within a 15-minute 
walk. In contrast, light grey areas are those where none of the services within that service group are 
reachable within 15 minutes by foot. The 5-minute access areas are in fact similar for the 8 groups of 
services while the light and dark-coloured zones vary for each of the 8 groups. Analysing differences in 
coloured areas, we find that services such as community services are amongst the most widespread and 
well-distributed services, accessible in nearly all areas across the territory within 15 minutes. The same 
could be said of neighbourhood services and local shops to some degree. In contrast, cultural services (i.e. 
libraries, as defined in this analysis) are insufficiently accessible by foot in a major share of the territory. 
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Figure 4. Compresence map of proximity services divided by category. Source: Systematica. 

3.2. Walk Score analysis 

Mapping the Walk Score analysis for the total population shows that highly walkable areas are mostly 
located in the central zones of the city. However, due to uneven population distribution across the 
territory, further analysis reveals that the majority of the population of Bologna (77%) live in areas with a 
high walkability index. In comparison, areas considered ‘highly walkable’ considerably shrink in the 
targeted Walk Score analysis for children. This result highlights the significance of a user-focused 
assessment of walkability. Conversely, tracking the locations of key destinations for the target users 
exposes some positive correlations. To elaborate, superimposing locations of schools in the city on the 
child-oriented Walk Score map reveals that about 90% of schools are already located in highly walkable 
areas. This finding is important in and of itself given the centrality of schools in children’s daily lives as it 
guarantees a walkable experience in the vicinity of the school premises offering children coming from more 
distant areas the opportunity to access a wide variety of services on foot upon arrival to school. 
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Figure 5. Walk Score analysis for the total population in Bologna. Source: Systematica. 

 

Figure 6. Walk Score analysis for the target group: 11-14 yo children. Source: Systematica. 

4. Final remarks and future steps 
In May 2021, the results of this research were presented at a roundtable discussion at the 6th Biennale 
dello Spazio Pubblico – BISP 2021, the biannual event dedicated to research, activities and practices 
devoted to public space. The 6th edition “I Bambini e lo Spazio Pubblico” focused on the theme of children, 
traversing topics from a wide variety of issues focusing on their access and engagement in the public realm 
of cities. The research intends to contribute to the UN target for Sustainable Development SDG 11.7 “By 
2030, (to) provide universal access to safe, inclusive and accessible, green and public spaces, in particular 
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for women and children, older persons and persons with disabilities” (United Nations, 2015). Moreover, the 
research falls in line with local strategies such as the Bologna Sustainable Urban Mobility Plan (SUMP), 
which aims to “put people – and not vehicles - at the heart of the transport system” and promote “solutions 
that encourage new mindful life-styles and active mobility” (Metropolitan City of Bologna, PUMS Bologna 
Metropolitana and Comune di Bologna, 2019). More recently, the General Urban Plan (PUG) of Bologna, 
approved in July 2021 and entering into force as per the writing of this report, also highlights habitability 
and inclusion as its main goals for the city (Comune di Bologna & Sostenibilità è Bologna, 2021). 

The studies presented in this paper represent the first step in a multi-scalar study to measure 
walkability for children in the city of Bologna. The project ranges from a macro-scale analysis of 
walkability at city scale to a micro-scale assessment of selected public spaces earmarked for 
intervention. The results discussed herein are part of the macro-scale analysis focusing explicitly on 
the first pillar of walkability as defined by Speck (2013), the usefulness of the urban environment, by 
relying on the 15-minute framework to evaluate accessibility levels. To complete the macro-level 
analysis future studies will be designed to test the remaining 3 factors –namely comfort, safety, and 
attractiveness– and will extend the target group to include children aged between 5 and 13 years old. 
The ultimate aim of this multi-scalar analysis is to implement suitable tactical urbanism interventions 
in the city at the local scale of the neighbourhood and monitor their impact using data collection tools 
over a suitable period of time in order to deepen our understanding of children’s behaviours in the 
urban environment.  

As shown in the preliminary findings discussed in this paper, the change of perspective from a 
universal user perspective to a specific user group changes the outcome for walkability significantly. 
In short, the results provide evidence that walkability for children requires targeted interventions and 
actions that consider their particular needs from the urban environment as well as their particular 
behavioural patterns. This paper focused on how the factor of age influences walkability potentials 
without considering intersectional differences. For example, gender has been shown to significantly 
impact children’s independent mobility, especially at an early age (Greater London Authority, 2020; 
Shaw et al., 2015). Adding this layer of analysis would lead to even more socially attuned results, 
further highlighting the benefits of user centrality as a valid approach to measuring walkability in the 
city. 
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Abstract 

The environmental impact of energy use on global climate change & sustainable development, presents a serious 
challenge to modern societies. This is particularly true for road transport in fast developing countries like Qatar. 
Combustion of gasoline and diesel by road transport emits into the atmosphere direct greenhouse gases (GHGs) 
and air quality criteria pollutants (AQCPs). Scientists are now certain that GHGs, primarily carbon dioxide, 
methane and nitrous oxide are responsible for the observed global temperature increase which is projected to 
rise by approximately 1.7-3.9 ͦC by 2100. AQCPs which include carbon monoxide, Non-methane Volatile Organic 
Compounds, sulphur dioxide, particulate matter and oxides of nitrogen cause or contribute to local or regional 
air pollution with far reaching environmental impacts, notably on human health. There is now clear evidence of a 
causal relationship between exposure to traffic-related air pollution and health impacts such as exacerbation of 
asthma, non-asthma respiratory symptoms, impaired lung function and cardiovascular mortality and morbidity. 
Overall, the most problematic pollutants in terms of human health are particulate matter, especially PM2.5 and 
O3. NO2 is also a key concern because of both its direct health effects and its role as a precursor to ozone 
formation. Moreover, several AQCPs are recognized as short-lived climate forcing pollutants. Using fuel based 
emission factors developed by the International Panel for Climate Change & the US Environmental Protection 
Agency, GHGs & AQCPs emissions were estimated for the timeframe 1995-2020. IPCC based business as usual 
and policy emission-scenarios in line with Qatar’s Nationally Determined Contribution under the Paris Agreement 
were investigated for the timeframe 2021-2030 to assess the potential emission reduction resulting from the 
mitigation measures which include e.g. launching of the now operational Doha electric railways network (Metro), 
battery-electrification of the public/private transport vehicles and introduction of EUR VI vehicle specifications. 1 

 

Keywords 

Greenhouse gases, Air quality criteria pollutants, Nationally determined contribution, Human health, 
Climate Change 

1.  Introduction 

The present investigation is partially based on a research project funded by Qatar Foundation (QF NPRP 
No.: 6-1035-5-126, 2015). The project’s overall objective was to model the transition towards sustainability 
for a "smart" Doha City by providing a robust long-term planning model to help shape the future of Doha 
City energy use and utilization. It assesses the role of the interplay amongst smart technologies in a 
growing transport sector and within the context of climate change and air pollution. To complement the 
modeling exercise & achieve the QF project goal, the lead author of this paper (co-investigator QF Project) 
made an assessment study of the emissions of GHGs & Air Quality Criteria Pollutants (AQCPs) of Qatar's 

* This paper is based on a contribution made by the lead author to a QF Research Project # QF NPRP-6-1035-5-
126, 4 Oct. 2015; corresponding author e-mail address: afahmed@mme.gov.qa                                                 
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existing panorama of road transport fleet and also evaluated the impact of forecast scenarios up to 2035. 
The baseline information required to assess the environmental impact of the road transport sector in 
Qatar was obtained by the authors through contacts with the following entities: (i) Road Transport Division 
of the Ministry of Transport (https://www.motc.gov.qa/en/sectors/land-transport); (ii) Planning & 
Statistics Authority, PSA(2021); and (iii) National Fuel Company-WOQOD (2019). Additional information 
was obtained from reviewing the sector's baseline data for 2007 published in Qatar's Initial National 
Communication to the UNFCCC (INC, Mo E, 2011). 

 The results discussed in this paper reflect an updated version of the original QF Project data sets to cover 
the period 2016-2020 & projections up-to 2030. GHGs & AQCPs-fuel based emission factors (EFs) for 
gasoline and diesel fueled vehicles were compiled from published reports by the International Panel for 
Climate Change (IPCC) & US Environmental Protection Agency. Country specific tier-2 EFs were adapted 
using fuel-specific carbon contents & heat values. Analysis of the baseline data covered vehicles fleet 
composition, traffic counts and the spatial & temporal variations of traffic density in Doha. IPCC based 
business as usual and policy emission-scenarios in line with Qatar’s Nationally Determined Contribution 
under the Paris Agreement were investigated to assess the potential emissions & the reduction target. The 
potential policy measures to mitigate road transport air emissions in Qatar were outlined in Qatar’s Initial 
Nationally Determined Contribution as part of the actions on adaptation-with-mitigation-benefits. They 
include existing & planned measures e.g. launching of the now operational Doha electric railways network 
(Metro), battery-electrification of the public/private transport vehicles and introduction of EUR VI vehicle 
specifications. The paper discusses the chronology of road transport GHGs & AQCPs emissions in Qatar 
and modeled projections based on BAU & policy scenarios for the 2020-2030 timeframe. Emission 
intensities relative to socio-economic parameters were also partially examined. 

 

2.  Data & Methodology 

2.1 Background 

Combustion of gasoline and diesel by road transport in Qatar emits into the atmosphere direct greenhouse 

gases (GHGs) and toxic air quality criteria pollutants (AQCPs). While the former group include carbon 

dioxide (CO2), methane (CH4) and nitrous oxide (N2O), the latter covers toxic air quality pollutants, known 

collectively as criteria pollutants i.e. carbon monoxide (CO), Non-methane Volatile Organic Compounds 

(NMVOCs), Sulphur dioxide (SO2), particulate matter (PM) and oxides of nitrogen (NOx). These pollutants 

cause or contribute to local or regional air pollution with far reaching impacts on sustainable development, 

notably human health adverse effects (EU & WHO, 2014). There is now clear evidence of a causal 

relationship between exposure to traffic-related air pollution and health impacts such as exacerbation of 

asthma, non-asthma respiratory symptoms, impaired lung function and cardiovascular mortality and 

morbidity. Overall, the strongest evidence for the most problematic pollutants in terms of human health is 

for particulate matter, especially PM2.5 and O3. NO2 is also a key concern because of both its direct health 

effects and the impact as a precursor to ozone formation (Hitchcock et. Al 2014). Road Transport includes 

all types of light duty vehicles such as automobile, light trucks and heavy-duty vehicles including tractor 

trailers and buses, and on-road motorcycles.  Estimated emissions from road transport can be based on 

two independent approaches: fuel sale or vehicle distance covered in kilometer. If data sets are available 

for both approaches, it is important to check that they are comparable. While, the fuel-sale approach is 

appropriate for CO2, the second approach (based on distance travelled by vehicle type and road type) is 

suitable for CH4, N2O and AQCPs. Generally, emissions from road transport fall into three groups:  Exhaust 

emissions from the vehicle's engine as it is driven; Cold start emissions from the vehicle when started from 

cold and Evaporative fuel emissions from the vehicles' fuel system, engine and fuel tanks. For GHG 

inventory, the largest contribution comes from CO2. Evaporative emissions are not likely to be significant; 

they relate to NMVOC. A simple fuel-based approach will estimate emissions of CO2 accurately enough 
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provided that the fuel consumption statistics are known. A similar approach based on published emission 

factors can be used for other gases where detailed data is not available. 

Generally, estimation of emissions from road transport is possible at three tier levels including a default 
tier 1 approach; country specific tier 2 and source specific tier 3.  The data requirements for tier 3 
methodology, which represents the most accurate approach, includes a wide range of parameters i.e. fuel 
consumption, quality of fuels used, emission controls fitted to vehicle, operating characteristics (e.g. 
average vehicle speeds or types of road), maintenance record, fleet age distribution, distance driven and 
climate (IPCC 2000, Good Practice Guidance). Usually, not all of these data are available; for e.g. total fuel 
consumption may be known but not disaggregated by type of vehicles (e.g. total petrol sales, but not 
petrol consumption by cars, light-duty trucks and motorcycles separately). The simplest methodology, tier 
1, is based on fuel consumption. If the fuel's carbon content is known, then tier 2 may be employed to 
determine CO2 emissions more accurately. The CO2 emission factor considers all the carbon in the fuel 
including that emitted as CO2, CH4, CO, NMVOC and particulate matter. 
In general, the best estimates (tier 3) for emissions from vehicles may be summarized by the following 

equation: 

 

Where:  

Emission: Total emissions from road transport; EF: Emission factor, as mass per unit of activity rate; 
Activity: activity rate (fuel consumed, or distance travelled); Cold: Extra emissions due to cold starts; 
Evaporation: extra emissions due to evaporation (NMVOCs); a: fuel type (petrol, diesel, LPG, etc.) ; b: 
vehicle type (passenger car, light-duty truck, bus, etc.); c: emission control; d: road type or vehicle speed. 
 

2.2 Available Baseline Information 
 
At the present, the road transport data available in Qatar is limited and not detailed enough to allow 
computation of the emissions at the tier 3 level described in the equation above. Since acquiring and 
collating such data requires commissioning of extensive surveys and analysis beyond the means of the 
authors, the baseline data used in this report is limited and allows assessment at the tier 1-2 level at its 
best.  The baseline data and sources of information considered in this paper were obtained from: Qatar 
Planning & Statistics Authority, PSA (2021); & the national fuel company WOQOD (2019) 
. Gasoline and diesel fuel sales statistics covering the period 1995-2020 were obtained from WOQOD in 
addition to fuel specifications. Since the available diesel sales statistics for the updated period (2016 to 
2020) were not disaggregated between the vehicular and project use in non-road equipment e.g. 
stationary gas turbines & other heavy duty construction equipment a universal ratio of ~ 40% was used to 
estimate the road transport diesel from the total diesel statistics published by WOQOD. This ratio was 
based on the earlier data split and a personal communication with the company. 

2.3 Emission Factors 
Fuel based emission factors (EFs) for gasoline and diesel fueled passenger cars, light duty & heavy  
duty vehicles manufactured in USA & Europe were compiled from published reports by the International 
Panel for Climate Change & US Environmental Protection Agency (Revised IPCC Guidelines 1996; 2006 IPCC 
Guidelines; IPCC Good Practice Guidance 2000; USEPA 1985). Table 1 shows a compilation of the EFs and 
the aggregated coefficients used for estimating emissions. For all vehicle categories and fuels, uncontrolled 
emission factors were selected. Hence the AQCPs and CH4 estimates are probably slightly higher in case 
emission control technology is employed by some of the new models. CO2 & N2O emissions, on the other 
hand, are independent of catalyst and non- catalyst controls and their estimates are relatively more 
accurate. Since CO2 is estimated on basis of country specific fuel calorific values the expected uncertainty 
is low probably < 10% (EU ETS Guidelines 2007). Another limitation in the EFs is that they cover only 
vehicles manufactured in USA & Europe and do not include Japanese vehicles, which constitute a large 
fraction of the Qatari fleet. It has been assumed that the latter brand is intermediate in its emissions 
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relative to the other two classes of vehicles and hence will not impact the estimated emissions (ECMT 
2000).  
 

Emission 

Source * 
CO 2 CH 4 N 2O NMHC CO PM 10 NOx SO 2 

Gasoline  

US pass cars 
72.1 0.02 (0.03) ** 0.003 0.93 4.83 0.40 0.22 0.006 

Gasoline   

US LDT 
72.1 0.02 (0.03) ** 0.003 0.96 4.48 0.35 0.23 0.006 

Gasoline  

EU Pass   cars 
73.0 0.02 0.001 1.5 13.0 0.40 0.60 0.006 

Gasoline  

EU LDT 
73.0 0.02 0.001 1.4 8.3 0.35 0.70 0.006 

Gasoline  

Aggregate EFs 
72.5 0.02 0.002 1.2 7.65 0.38 0.44 0.006 

Diesel 

US HDT 
72.1 0.004** 0.002 0.11 0.32 0.62 0.70 0.022 

Diesel  

EU HDT 
74.0 0.006 0.003 0.20 0.90 0.62 1.0 0.022 

Diesel  

Aggregate EFs 
73.05 0.005 0.003 0.15 0.61 0.62 0.85 0.022 

 
Table 1. Compilation of Gasoline and Diesel Mobile Source Emission Factors in t/TJ 
* US LDT = US light duty trucks; US HDT = US heavy duty trucks; EULDT, EU HDT = European light duty and heavy-duty trucks. 
** EFs in brackets IPCC 2006 

 

3.0 Results & Discussion 
3.1 Fleet Composition & Traffic Counts  
 
Composition of the road transport fleet in Qatar is one of the most important parameters which determine 

the overall level of emissions from the sector. Traffic counts particularly in terms of the spatial and 

temporal variations of the traffic density provide an insight on the emission strength of air pollutants & the 

potential impact on air quality and human health. Analysis of the historical accumulative registration 

statistics of vehicles and motorcycles in Qatar suggests that private passenger vehicles constitute the bulk 

of the road transport sector, ranging from 65% to 67% of the total fleet and growing annually between 5%-

15% during 1998-2013. It tallied approximately over 600,000 vehicles in 2013. Private business transport, 

which consists of buses and light duty trucks represents the second largest mode of transport, ranging 

between 25 and 30% of the total fleet (approximately a quarter of million vehicles in 2013).  Heavy mobile 

equipment represents 2-3% of the fleet or approximately 25000 vehicles. Taxis which enjoyed the highest 

growth rate of the road transport sector between 1997 and 2013 (1500%) represent 3% of the mobile 

fleet. Motorcycles, represents 1-2% and public transport 1%. Government & Others represent <1%. 

Overall, during 2004-2009 road transport witnessed the highest growth rate ranging between 10% & 16%. 
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3.2 Chronology of Fuel Consumption & Annual Emissions 
Estimates of road transport annual air emissions computed from fuel consumption statistics (Table 2) and 
aggregated emission factors (Table 1) are shown in Table 3. Emission of GHGs (CO2, CH4, N2O) during the 
period 1995-2015 has also been computed in CO2 equivalence using IPCC global warming potentials of CO2 
(1); CH4 (21) and N2O (310) (IPCC 2007). Estimates for AQCPs emissions of NOx, NMHC, CO and SO2 were 
calculated separately and as annual totals. The emission results were also disaggregated to indicate both 
the split between the diesel and gasoline powered vehicles and the evolution of emission with time. The 
results suggest that between 1995 and 2015/2020, the total GHG emissions from road transport has 
grown by approximately five times from under 2 million to about 9 million ton. Likewise, the total AQCP 
emissions increased from about 200,000 to 900,000 ton. Overall, gasoline powered vehicles were 
responsible for approximately 70% & 90%, respectively, of the total emissions of GHGs and AQCPs, the rest 
30% & 10% are due to combustion of diesel fuel. While CO2 constitutes approximately > 98% of the GHG 
emissions; NOx, NMHC, CO, PM 10 and SO2 represent 8%, 11%, 74%, 6% and <1% of the total AQCP, 
respectively. The emission trend of GHGs & AQCPs from road transport in Qatar follows generally the 
growth in the GDP. During 1995-2004 emissions increased modestly, approximately at 4-6% annually. This 
was followed by a drastic increase reaching approximately 20% during 2004-2007 and peaking at > 35% in 
2008. During 2009-2012 the growth in emissions receded to a lower level, about 2-4% followed by an 
increase from 2013 to 2015 ranging 8% to 14%. During the updated period from 2016 to 2020, the growth 
in emissions continued at a modest rate ranging between 3-8% during 2016 & 2017 and then decreased 
gradually by about -10% for both GHGs & AQCPs between 2019-2020. The drop in emissions was due to 
the COVID-19 Pandemic.  The historic evolution of car registration & air emissions in Qatar is shown in 
Table 3 & Figure 1.  
 
 
 
 

Year 

Total 

Gasoline 
Diesel 

Total Energy 

Use 

Road Transport 

Diesel 

 

CO2 Eq. 

Emission 

 

GDP 

Current 

USD 

Emission/GDP 

 

TJ 
% K t Billion $ t-CO2 eq. Per 

Million US$ 

1995 18,234 11,804 30,038 39 1,856 16 116 

1996 18,548 12,873 31,422 41 1,936 17 114 

1997 19,700 15,356 35,056 44 2,131 21 101 

1998 20,545 15,777 36,321 43 2,212 19 112 

1999 21,086 12,491 33,577 37 2,038 22 92 

2000 22,093 13,370 35,463 38 2,148 17.8 121 

2001 NA NA NA 40 2,245 19 118 

2002 NA NA NA 40 2,341 19.4 121 

2003 NA 21,850 NA 40 3,084 26 119 

2004 26,967 26,664 53,630 40 2,688 31.7 85 

2005 NA NA NA 40 3,925 46 85 

2006 NA NA NA 40 5,163 60.9 85 
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2007 36,605 25,126 61,731 41 4,435 79.4 56 

2008 47,796 33,647 81,443 41 6,008 115.8 52 

2009 50,215 32,852 83,067 40 6,127 97.8 63 

2010 53,500 32,317 85,817 38 6,329 125.1 51 

2011 57,327 31,584 88,910 36 6,556 167.8 39 

2012 56,677 31,568 88,245 36 6,507 186.8 35 

2013 69,420 31,599 101,019 31 7,445 198.7 37 

2014 76,604 35,602 112,207 32 8,271 206.2 40 

2015* 81,694 39,504 121,198 33 8,934 161.7 55 

2016 86,640 44312 130952 40 9,653 151.7 64 

2017 90,250 44312 134562 40 9,908 161.1 62 

2018 92,199 43120 135319 40 9,942 183.3 54 

2019 95,196 39545 134741 40 9,858 168 59 

2020 86,640 35144 121784 40 8,913 146.4 60 

 
Table 2. Baseline Road Transport Historical Fuel Consumption Statistic & BAU GHG      Emissions 

1995-2020 

 

Years Items 
Gasoline 

(T) 
Diesel 

(Road + HDE) 
Grand Total 

Change 
/Year 
(%) 

1995 

CO2 (k t) 1 313.0 517.0 1 830.0 - 

CH4 (t) 365.0 35.0 400.0 - 

N2O (t) 36.0 21.0 57.0 - 

CO2 Eq. (t) 1 331 825 524 245 1 856 070 - 

NOx (t) 8 020.0 6 020.0 14 040.0 - 

NMHC (t) 21 880.0 1 060.0 22 940.0 - 

CO (t) 139 490.0 4 320.0 143 810.0 - 

PM-10 (t) 6 930.0 4 390.0 11 320.0 - 

SO2 (t) 110.0 155.0 265.0 - 

Total AQCP (t) 176 430 15 945 192 375 - 

1996 

CO2 (kt) 1 345.0 564.0 1 909.0 4% 

CH4 (t) 371.0 38.0 409.0 2% 

N2O (t) 37.0 23.0 60.0 5% 

CO2 Eq. (t) 1 364 261 571 928 1 936 189 4% 

NOx (t) 8 160.0 6 565.0 14 725.0 5% 

NMHC (t) 22 258.0 1 159.0 23 417.0 2% 

CO (t) 141 892.0 4 709.0 146 601.0 2% 

PM-10 (t) 7 048.0 4 785.0 11 833.0 5% 
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SO2 (t) 112.0 170.0 282.0 6% 

Total AQCP (t) 179 470 17 388 196 858 2% 

1997 

CO2 (kt) 1 428.0 673.0 2 101.0 10% 

CH4 (t) 394.0 46.0 440.0 8% 

N2O (t) 39.0 28.0 67.0 12% 

CO2 Eq. (t) 1 448 364 682 646 2 131 010 10% 

NOx (t) 8 668.0 7 832.0 16 500.0 12% 

NMHC (t) 23 640.0 1 382.0 25 022.0 7% 

CO (t) 150 705.0 5 621.0 156 326.0 7% 

PM-10 (t) 7 486.0 5 713.0 13 199.0 12% 

SO2 (t) 118.0 203.0 321.0 14% 

Total AQCP (t) 190 617 20 751 211 368 7% 

1998 

CO2 (kt) 1 489.5 691.5 2 181.0 4% 

CH4 (t) 411.0 47.0 458.0 4% 

N2O (t) 41.0 28.0 69.0 3% 

CO2 Eq. (t) 1 510 841 701 167 2 212 008 4% 

NOx (t) 9 040.0 8 046.0 17 086.0 4% 

NMHC (t) 24 653.0 2 366.0 27 019.0 8% 

CO (t) 157 165.0 5 774.0 162 939.0 4% 

PM-10 (t) 7 807.0 5 869.0 13 676.0 4% 

SO2 (t) 123.0 208.0 331.0 3% 

Total AQCP (t) 198 788.0 22 263.0 221 051.0 5% 

1999 

CO2 (kt) 1 461.2 547.5 2 008.7 -8% 

CH4 (t) 422.0 37.0 459.0 0% 

N2O (t) 42.0 22.5 64.5 -7% 

CO2 Eq. (t) 1 483 082.0 555 252.0 2 038 334.0 -8% 

NOx (t) 9 278.0 6 371.0 15 649.0 -8% 

NMHC (t) 25 303.0 1 124.0 26 427.0 -2% 

CO (t) 161 308.0 4 572.0 165 880.0 2% 

PM-10 (t) 8 013.0 4 647.0 12 660.0 -7% 

SO2 (t) 127.0 165.0 292.0 -12% 

Total AQCP (t) 204 029.0 16 879.0 220 908.0 0% 

2000 

CO2 (kt) 1 531.0 586.0 2 117.0 5% 

CH4 (t) 442.0 40.0 482.0 5% 

N2O (t) 44.0 24.0 68.0 5% 

CO2 Eq. (t) 1 553 922.0 594 280.0 2 148 202.0 5% 

NOx (t) 9 721.0 6 819.0 16 540.0 6% 

NMHC (t) 26 512.0 1 203.0 27 715.0 5% 

CO (t) 169 011.0 4 893.0 173 904.0 5% 

PM-10 (t) 8 395.0 4 974.0 13 369.0 6% 

SO2 (t) 133.0 176.5 309.5 6% 

Total AQCP (t) 213 772.0 18 065.5 231 837.5 5% 

2004 CO2 (kt) 1 869.5 779.0 2 648.5 25% 
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CH4 (t) 540.0 53.0 593.0 23% 

N2O (t) 54.0 32.0 86.0 26% 

CO2 Eq. (t) 1 897 580.0 790 033.0 2 687 613.0 25% 

NOx (t) 11 870.0 9 066.0 20 936.0 27% 

NMHC (t) 32 374.0 1 600.0 33 974.0 23% 

CO (t) 206 382.0 6 506.0 212 888.0 22% 

PM-10 (t) 10 252.0 6 613.0 16 865.0 26% 

SO2 (t) 162.0 234.7 396.7 28% 

Total AQCP (t) 261 040.0 24 019.7 285 059.7 23% 

2007 

CO2 (kt) 2 536.5 1 835.0 4 371.5 65% 

CH4 (t) 732.0 125.0 857.0 45% 

N2O (t) 73.0 75.0 148.0 72% 

CO2 Eq. (t) 2 574 502.0 1 860 875.0 4 435 377.0 65% 

NOx (t) 16 104.0 21 357.0 37 461.0 79% 

NMHC (t) 43 922.0 2 764.0 46 686.0 37% 

CO (t) 280 000.0 15 327.0 295 327.0 39% 

PM-10 (t) 13 909.0 15 578.0 29 487.0 75% 

SO2 (t) 220.0 553.0 773.0 95% 

Total AQCP (t) 354 155.0 55 579.0 409 734.0 44% 

2008 

CO2 (kt) 3 465.2 2 457.9 5 923.1 35% 

CH4 (t) 955.9 168.2 1 124.2 31% 

N2O (t) 95.6 100.9 196.5 33% 

CO2 Eq. (t) 3 514 947.3 2 492 701.0 6 007 648.2 35% 

NOx (t) 21 030.4 28 599.5 49 629.9 32% 

NMHC (t) 57 355.7 5 047.0 62 402.7 34% 

CO (t) 365 642.5 20 524.4 386 166.8 31% 

PM-10 (t) 18 162.6 20 860.8 39 023.5 32% 

SO2 (t) 286.8 740.2 1 027.0 33% 

Total AQCP (t) 462 478.0 75 771.9 538 249.9 31% 

2009 

CO2 (kt) 3 640.6 2 399.8 6 040.4 2% 

CH4 (t) 1 004.3 164.3 1 168.6 4% 

N2O (t) 100.4 98.6 199.0 1% 

CO2 Eq. (t) 3 692 811.1 2 433 840.4 6 126 651.5 2% 

NOx (t) 22 094.6 27 924.2 50 018.8 1% 

NMHC (t) 64 200.0 4 927.8 69 127.8 11% 

CO (t) 438 551.6 20 039.7 458 591.3 19% 

PM-10 (t) 21 537.3 20 368.2 41 905.5 7% 

SO2 (t) - 722.7 722.7 -30% 

Total AQCP (t) 546 383.4 73 982.7 620 366.1 15% 

2010 

CO2 (kt) 3 878.8 2 360.8 6 239.5 3% 

CH4 (t) 1 070.0 161.6 1 231.6 5% 

N2O (t) 107.0 97.0 204.0 2% 

CO2 Eq. (t) 3 934 390.0 2 394 219.8 6 328 609.8 3% 
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NOx (t) 23 540.0 27 469.6 51 009.6 2% 

NMHC (t) 64 200.0 4 847.6 69 047.6 0% 

CO (t) 409 275.0 19 713.5 428 988.5 -6% 

PM-10 (t) 20 330.0 20 036.7 40 366.7 -4% 

SO2 (t) 321.0 711.0 1 032.0 43% 

Total AQCP (t) 517 666.0 72 778.3 590 444.3 -5% 

2011 

CO2 (kt) 4 156.2 2 307.2 6 463.4 4% 

CH4 (t) 1 146.5 157.9 1 304.5 6% 

N2O (t) 114.7 94.8 209.4 3% 

CO2 Eq. (t) 4 215 827.6 2 339 871.0 6 555 698.6 4% 

NOx (t) 25 223.9 26 846.1 52 069.9 2% 

NMHC (t) 68 792.4 4 737.5 73 529.9 6% 

CO (t) 438 551.6 19 266.0 457 817.5 7% 

PM-10 (t) 21 784.3 19 581.8 41 366.1 2% 

SO2 (t) 344.0 694.8 1 038.8 1% 

Total AQCP (t) 554 696.1 71 126.3 625 822.3 6% 

2012 

CO2 (kt) 4 109.1 2 306.1 6 415.2 -1% 

CH4 (t) 1 133.5 157.8 1 291.4 -1% 

N2O (t) 113.4 94.7 208.1 -1% 

CO2 Eq. (t) 4 168 026.6 2 338 744.9 6 506 771.5 -1% 

NOx (t) 24 937.9 26 833.1 51 771.0 -1% 

NMHC (t) 68 012.4 4 735.3 72 747.7 -1% 

CO (t) 433 579.1 19 256.7 452 835.8 -1% 

PM-10 (t) 21 537.3 19 572.4 41 109.7 -1% 

SO2 (t) 340.1 694.5 1 034.6 0% 

Total AQCP (t) 548 406.7 71 092.0 619 498.7 -1% 

2013 

CO2 (kt) 5 031.6 2 308.3 7 339.9 14% 

CH4 (t) 1 388.0 158.0 1 546.0 20% 

N2O (t) 138.8 94.8 233.6 12% 

CO2 Eq. (t) 5 103 809.6 2 341 014.9 7 444 824.5 14% 

NOx (t) 30 536.8 26 859.2 57 396.0 11% 

NMHC (t) 83 282.2 4 739.9 88 022.0 21% 

CO (t) 530 923.9 19 275.4 550 199.3 22% 

PM-10 (t) 26 372.7 19 591.4 45 964.1 12% 

SO2 (t) 416.4 695.2 1 111.6 7% 

Total AQCP (t) 671 532.0 71 161.0 742 693.0 20% 

2014 

CO2 (kt) 5 554.2 2 600.8 8 155.0 11% 

CH4 (t) 1 532.2 178.0 1 710.2 11% 

N2O (t) 153.2 106.8 260.0 11% 

600



CO2 Eq. (t) 5 633 879.8 2 637 603.8 8 271 483.6 11% 

NOx (t) 33 708.3 30 262.0 63 970.3 11% 

NMHC (t) 91 931.7 5 340.4 97 272.0 11% 

CO (t) 586 064.5 21 717.5 607 781.9 10% 

PM-10 (t) 29 111.7 22 073.5 51 185.2 11% 

SO2 (t) 459.7 783.3 1 242.9 12% 

Total AQCP (t) 741 275.8 80 176.6 821 452.4 11% 

2015 

CO2 (kt) 5 921.9 2 885.8 8 807.7 8% 

CH4 (t) 1 633.6 197.5 1 831.2 7% 

N2O (t) 163.4 118.5 281.9 8% 

CO2 Eq. (t) 6 006 885.7 2 926 645.9 8 933 531.6 8% 

NOx (t) 35 940.0 33 578.3 69 518.3 9% 

NMHC (t) 98 018.3 5 925.6 103 943.8 7% 

CO (t) 624 866.4 24 097.4 648 963.8 7% 

PM-10 (t) 31 039.1 24 492.4 55 531.5 8% 

SO2 (t) 490.1 869.1 1 359.2 9% 

Total AQCP (t) 790 353.9 88 962.8 879 316.7 7% 

2016 

CO2 Eq. (t) 6,370,561 3,282,846 9653407 +8% 

NOx (t) 38,116 37665 75781  

NMHC (t) 103,953 6648 110601  

CO (t) 662358 26989 689347  

PM-10 (t) 32901 27,431 60,332  

SO2 (t) 519.5 974.9 1494  

Total AQCP (t) 838204 99,790 937994 +7 

2017 

CO2 Eq. (t) 6625383 3,282,846 9908229 +3% 

NOx (t) 39641 37665 77306  

NMHC (t) 108111 6648 114759  

CO (t) 688852 26989 715841  

PM-10 (t) 34217 27,431 61648  

SO2 (t) 540 974.9 1515.2  

Total AQCP (t) 871361 99,790 971151 +4% 

2018 

CO2 Eq. (t) 6,757,891 3184361 9,942,252 0% 

NOx (t) 40,434 36,535 76969  

NMHC (t) 110,273 6449 116,722  

CO (t) 702,629 26179 728,808  

PM-10 (t) 34,901 26,608 61,509  

SO2 (t) 551 946 1497  

Total AQCP (t) 888,788 96,717 985,505 1% 

2019 
CO2 Eq. (t) 6960628 2897769 9858397 -1% 

NOx (t) 41,647 33,247 74894  
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NMHC (t) 113,581 5869 119450  

CO (t) 723708 24213 747921  

PM-10 (t) 35,948 24213 60161  

SO2 (t) 568 861 1429  

Total AQCP (t) 915452 88403 1,003,855 +2% 

 
 
 

2020 
 
 
 
 
  

CO2 Eq. (t)  6,334,171 2,579,014 8,913,185 -10% 

NOx  37,899 29590 67489  

NMHC  103359 5223 108582  

CO 
 

658574 22034 680608 
 

PM10 
 

32713 21550 54263 
 

SO2 
 

517 766 1283 
 

T AQCP (t) 
 

833062 79163 912,225 
-9% 

 

Time Scale 
Cumulative Annual Emission Growth  
 

GHGs Emission CO2-Eq. AQCPs Emission  

1995-2007 + 105 % + 86 

2008-2015 + 74% + 84 

2016-2020 - 3% + 2% 

 
      Table 3. Evolution of GHG& Criteria Pollutant Emissions from Road Transport  
 
 
 
  
 

 

  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

     Figure 1.  Evolution of registered vehicles & GHG emissions 
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3.3 Socio-Economic Indicators 
 
Analysis of the historical trends of air emissions from road transport in Qatar against GDP (t/GDP) suggests 
that GHG emissions/GDP was maximum during 1996 – 2003 period, ranging between 100 to 120 t_CO2 
Eq./million USD. From 2003 onward it started decresing untill it reached the lowest point in 2012 at 35 
t_CO2 Eq./million USD. From 2013 to 2016 it increased reaching approximately 60 t_CO2/GDP & thereafter 
remained stable upto 2021. Business as usual (BAU) GHG emission scenario suggests that emission per 
GDP will stablize at 60 t/GDP during the timeframe 2021-2030. The policy emission scenario for the 
Nationally Determined Contribution is dicussed in the following section. A similar trend was obsrved for 
the AQCPs emissions per GDP. The maximum observed emissions were during 1995 – 2000, reaching 12 
t/GDP. The minimum occured in 2012 reaching 3  t/GDP. From 2015 -  2020 the ratio reched 6 t/GDP and 
projected to remain consant upto 2030 based on BAU scenario (Figure 2). 
 

 
 
Figure 2. Historical trend of GHG emissions and GDP 

 

3.4 Qatar Paris Agreement NDC Commitment 

In this paper we examined the historical baseline BAU emission scenario for road transport within the 
context of Paris Agreement NDC. Qatar’s emission reduction target for the timeframe 2020-2030 is 
evaluated in the lights of the planned national mitigation measures and policies designed to address the 
road transport emissions. Qatar nationally determined contribution (NDC) to the Paris Agreement has 
been submitted to UNFCCC in August 2021 (https://www.unfccc.int/sites). The communication reflects an 
enhanced ambition by the State to reduce its overall GHGs emission by 25% by the year 2030 relative to 
(BAU) baseline scenario. The transportation sector, including road transport, is included in this target. 
Measures to be implemented during the NDC timeframe included: replacement of the existing fleet of 
taxis (Mowasalat) with electric taxis (e-taxis) by 2030; replacement of the existing fleet of public transport 
and school buses of Mowasalat with electric buses by 2030; implementation of the Euro 6/VI standard 
2023 onwards for light duty and heavy-duty vehicles & regulations to allow new vehicle sales of only Euro 
6/VI standard approved vehicles starting 2023; implementation of an incentive scheme from 2023 
onwards to promote the penetration of electric vehicles (EVs); supporting investment required to set-up 
public charging infrastructure network for electric cars; implementing regulations to allow sale of only 
electric cars in Qatar after 2030; intensification of the public transportation network (buses, metro) to 
offer enhanced connectivity and to increase the share of public transportation in the modal split by 2030 
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resulting in reduced emission levels from private cars. Table 4 shows a summary of the GHG emission 
scenarios for both BAU & NDC policy intervention described above. Figure 3 illustrates the historical GDP & 
forecast up to 2030.  The data was used to model emissions during the NDC timeframe 2020-2030, shown 
in Figure 4. 
The results suggest that the road transport’s NDC emission reduction ambition of the State of Qatar is 
significant (47%) and as such exceeds the overall NDC objective of 25% by the year 2030. GHGs emissions 
from road transport is expected to reach under the BAU scenario about 13.5 million ton. Under the NDC 
target this will be reduced to about 7 million ton, a figure as low as the emission estimates in 2012. We 
expect a comparable reduction in the AQCPs emission as a result of the implementation of the NDC 
commitment. This aspect is currently being investigated. 
  
Table 4. NDC Policy Intervention Emission Scenario 2021-2030 

 

Year 

GDP 

Current 

USD 

BAU Emission 

Scenario CO2 

eq. (K t) 

 

Policy 

Scenario 

Emission 

CO2 eq. (K 

t) 

Intended 

Mitigation 

Quantity CO2 

eq. (t)  

Reduction 

Relative to 

BAU 

Emissions 

Emission per GDP t-CO2 eq./ 

Million US $ 

BAU 

Scenario 

Policy 

Scenario 

2021 165 10,046 10,046 None 0% 61 61 

2022 171 10,411 10,342 69 1% 61 60 

2023 177.1 10,782 9,546 1236 11% 61 54 

2024 183.2 11,154 9,513 1641 15% 61 52 

2025 189.4 11,531 8,743 2788 24% 61 46 

2026 195.7 11,915 8,754 3161 27% 61 45 

2027 202.0 12,298 8,752 3546 29% 61 43 

2028 208.4 12,688 8,729 3959 31% 61 42 

2029 214.9 13,084 8,641 4443 34% 61 40 

2030 221.4 13,479 7,085 6394 47% 
61 32 
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Figure 3. Historical & Projected GDP of Qatar (Current Billion USD) 

 

 

Figure 4. BAU (1995-2030) and Policy (2020-2030) Scenarios of GHGs Emissions 
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Examining gap between planned service levels and 
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driven service area demarcation 
an empirical study of Dalian, P.R. China and Berlin, Germany 
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Abstract 

The appropriate allocation and service level configuration of hospitals is of great importance in 
improving the quality of individuals’ life, as well as maintaining social security and social stability. 
Yet in traditional urban planning projects in China, hospitals are usually roughly configured and 
laid where the population of certain districts exceeds 1,000, i.e, according to an index of every 
one thousand persons, or where the residents of nearby communities could reach in 15 minutes 
by walk, i.e, according to standards of 15-minute life circle. Crude hospital configuration methods 
as such render potential gap between planned supplies and realistic demands of medical 
resources. Previous researches addressing such gap often rely on ex ante accessibility analysis 
such as network analysis via Geographic Information System, often failing to take into 
considerations realistic factors like traffic congestions, enclosures, and thus not precisely 
reflecting the actual travel time. To overcome the above defects, this study applies an ex post 
accessibility method, relying on online map providers to directly acquire real travel time. Firstly, 
Berlin is chosen as the comparison city for Dalian to draw guidance on hospital distribution due 
to its high development level and its similarities to Dalian in population and area. Secondly, grid 
points covering whole urban areas are generated for each city, and the travel time between each 
grid point and all hospitals are acquired from online map providers. Grid points are then assigned 
to hospitals with the shortest travel time, and realistic hospital service areas are thus demarcated. 
Thirdly, population distribution data are overlaid with realistic hospital service areas. Thus, it can 
be inferred to what amount of residents each hospital is burdened with, and whether this amount 
is appropriate given with the planned service level of each hospital. Finally, the results of Dalian 
are compared with Berlin, showing there is more apparent disparity in hospital spatial 
accessibility, and notable gap between planned service level and realistic demands of hospitals in 
Dalian. Discussions are later made to provide concrete suggestions for improved hospital 
allocation and configuration for Dalian. This research contributes to the expanding literature on 
hospital allocation and configuration in raising a novel method applicable for inference of the 
actual hospital service areas and service burden. 

Keywords 

public facility, spatial accessibility, geographic information system, urban data analytics 

1. Introduction

The scientific and rational allocation of hospitals is appreciable for realizing the maximization of social 
benefits and welfare, promoting people's livelihood and health, improving the living environment, as well 
as maintaining social equity (Song et al., 2010). Since the 1990s, health city programs have gradually draw 
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the attention of Chinese urban planners and scholars. The public medical service level and its spatial 
accessibility were broadly applied as the key research indicators in related study (Lan et al., 2016). 
Furthermore, in the context of post-EPIDEMIC era, how to timely respond to public health emergencies 
has also become a hot topic. China has engaged in exploring a sustainable development path for its urban 
medical service system. Therefore, study on the appropriate allocation and service level configuration of 
hospitals is definitely conducive to comprehensively improving the level of medical service allocation in 
China. It is not only helpful for theoretically understanding the status quo of urban medical resources and 
identifying medical shortage areas, but can also give guidance for optimizing the spatial layout of medical 
facilities in practice (Tao and Shen). 

The traditional methods to configure medical facilities in China include: the number of technical 
personnel and beds are calculated in proportion with the index of 1,000 people (Zhang et al., 2006). As 
the living circle theory has gradually been gaining focus in Chinese urban planning programs (Meng, 2017, 
Rong, 2018), there is also alternative way to configure medical service centers so that residents can reach 
the nearest one within 15 minutes. Yet, traditional methods often suffer from a simplistic estimation of 
medical service demands, and thus rendering inconsistency with the reality. For example, the method to 
configure medical facilities based on index of 1,000 often can be easily undermined due to a negligence 
of population mobility factors, if we merely consider from the perspective of population (Chai and Li, 
2019). As of the method to configure medical facilities based on 15-minute living circle, medical facilities 
are often simplistically laid where nearby communities are not farther than certain euclidean distance, 
and thus overlooking the realistic accessibility (Zheng et al., 2019).  

Thus, this study aims to fill some of the gaps by introducing a novel mothod of evaluating differences 
between planned service levels and realistic demands of general hospitals based on accessibility driven 
service area demarcation. The method starts from the following hypotheses: firstly, we take the available 
beds as reflection of planned service level of certain hospitals, and the population that resides within the 
service area can be seen as reflection of realistic demands of certain hospitals. Secondly, we assume that 
normally patients would choose a general hospital with the shortest travel time. Thus, the service area of 
certain general hospital should be so demarcated, that from anywhere in the service area the realistic 
travel time to that very hospital should be the shortest as compared to all other general hospitals. 

2. Data and methods 

2.1. Study areas 

Dalian is a livable tourist coastal city located in Liaoning Province. Since the launch of China`s Reform and 
Opening Up policy in 1980s, Dalian has rapidly grown into one of the most prosperous coastal cities in 
China. As the economic center of Liaoning Province, its annual GDP reached over 703 billion RMB 
(approximately 92 billion Euro) in 2020, ranking the first among cities in Northeastern Region of China. It 
has a population of over 7.4 million, and an area of over 12,500 square kilometers. The concept of 
“Dalian City” actually involves an inclusion of both urban area and rural area. The urban area of Dalian 
consists of four districts, namely Zhongshan District, Xigang District, Shahekou District and Ganjingzi 
District, totaling a population of over 2.8 million and an area of over 550 square kilometers. To facilitate a 
direct comparison of Dalian and Berlin, we here focus only on the urban area of Dalian1 and thus exclude 
an analysis of the rest rural area. 

Berlin is the capital city and the most populous city of Germany, with a population of over 3.4 million and 
an area of over 890 square kilometers. With a high economic development level, Berlin led Dalian with a 

1 “Urban area of Dalian” is referred to as “Dalian” hereinafter for convenience. 
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total GDP of over 154 billion Euro in 2020. Moreover, Berlin has a widespread reputation for its top-class 
medical resources and services with a variety of hospitals and a broad range of health care services. 

Our study applies a comparison study between the urban area in Dalian, China, and Berlin, Germany to 
draw guidance for a more scientific planning of hospital facilities in Dalian. The reasons as to select the 
above pair city as research object are mainly twofold: 1) Dalian and Berlin have similarities in terms of 
population and area. Hence, the overall demand and performance of hospitals in Dalian and Berlin should 
have a good basis for comparison. 2) Berlin exhibits a high development level in medical resources and 
services. Therefore, Berlin should function well as a model city for Dalian to draw guidance on improving 
the planning of hospital facilities. 

2.2. Data sources 

Firstly, the data on general hospitals in Berlin are extracted from the registered association Berlin the City 

of Health2 (Der Gesundheitsstadt Berlin e. V.), which is a non-profit association with the aim to “promote 
public health care in the Berlin-Brandenburg region through events and information”. Berlin the City of 

Health offers the list of hospitals in Berlin along with their addresses and numbers of available beds. In 
the end, information of a total of 56 hospitals was obtained, and the coordinate of each hospital was 
acquired via Google Maps API. As of Dalian, a list of tertiary hospitals was obtained from Health 

Commission of Liaoning Province3, and the addresses along with number of available beds were acquired 
through individual search at the official websites. The hospitals in China are classified into primary 
hospitals, secondary hospitals and tertiary hospitals. According to relevant regulations, only tertiary 
hospitals bear the responsibility of “providing comprehensive medical and health services”, while for 
hospitals of other grades the functions mainly include “providing prevention measures”, “monitoring 
groups at high risks”, etc. Hence, we focus only on the tertiary hospitals in Dalian for a unified calibration 
of hospitals with Berlin. Finally, information of a total of 22 hospitals was obtained, and the coordinates 
were acquired via AMAP Maps API. A visualization of the distribution of hospitals and number of available 
beds in both Dalian and Berlin can be found in Figure 1. 

Secondly, the travel time between any origins and hospitals is needed for service area demarcation. 
Unlike previous studies where the travel time is estimated by modelling the travel distance and speed, 
we here directly make requests on the realistic travel time to online map providers, i.e., AMAP Maps and 
Google Maps.  

Thirdly, we utilized the spatial population distribution dataset from Bondarenko et al. (2020) to estimate 
the overall population within the service area of each hospital in Dalian and Berlin. A visualization of the 
spatial population distribution in Dalian and Berlin can be found in Figure 2. 

2 https://www.gesundheitsstadt-berlin.de/berlin/kliniken/A/, last visited on 10 Sep., 2021 
3 http://wsjk.ln.gov.cn/, last visited on 6 Sep., 2021 
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Figure 1 Spatial distribution of hospitals in Dalian and Berlin. Source: Health Commission of Liaoning 
Province and Berlin the City of Health.  
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Figure 2 Spatial distribution of population in Dalian and Berlin. Source: Bondarenko et al. (2020) 

 

2.2. Hospital service area demarcation 

In this study, we propose a novel method to demarcate the hospital service area based on the 
accessibility defined by the realistic travel time. The basic idea behind this method is as follows: the 
service area of a certain hospital should be so demarcated, that from anywhere within the service area 
the realistic travel time should be the shortest to that very hospital compared to other hospitals.  
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On that basis, we design the following technical processes: a) grids and centroid preparation: both 
fishnets covering the whole areas of Dalian and Berlin are generated via Geopandas module in Python. 
The resolution of the grids in fishnets is specified to 500m for convenience of calculation. Then the unit 
centroid of each grid is then generated, and the coordinate of each unit centroid is extracted via Arcgis. In 
the end, fishnets of 2417 grids/unit centroids and of 3562 grids/unit centroids are generated for Dalian 
and Berlin (see Figure 3). b) coordinates of hospitals preparation: requests of hospitals in both Dalian 
and Berlin are sent via AMAP Maps and Google Maps API, and responses on coordinates of hospitals are 
obtained in return. c) OD (Origin-Destination) travel time preparation: the realistic travel time is 
requested between each unit centroid (i.e., origins) and all hospitals (i.e., destinations) again via AMAP 
Maps and Google Maps API. Considering the hospitals’ nature of being public facility, its accessibility then 
should be measured from the perspective of public transportation. In practice we utilized the navigation 
mode of AMAP Maps and Google Maps API, and set the travel mode to public transportation, in order to 
extract the real travel time by public transportation between origins and destinations. d) OD matrix 

preparation: each unit centroid is assigned to that hospital which records the shortest travel time to form 
a OD pair. And all OD pairs together consist the OD matrix. e) hospital service area demarcation: based 
on the OD matrix, all grids are assigned to hospitals with the shortest travel time according to the unit 
centroids with the same object ID. Thus, all grids that are assigned to the same hospital make up the 
service area of that hospital.  
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Figure 3 Grids and unit centroids generated for Dalian and Berlin.  

3. Results  

3.1. General characteristics 

The summary of general characteristics starts with a comparison of number of medical facilities in Dalian 
and Berlin. It can be shown in Table 1 that the general hospitals in Berlin are twice as many as in Dalian. 
Yet in terms of total number of beds, Dalian overtakes Berlin with over 21.6 thousand beds to 21.2 
thousand beds. Thus, the number of beds per one thousand persons in Dalian reaches 77.3, a little higher 
than 62.2 in Berlin. It is then argued that although Dalian offers as many beds as in Berlin, or even more 
beds per capita, Dalian has far fewer hospitals than Berlin, indicating the most beds are centered in a 
small number of hospitals. Such argument could be further validated from the observation of beds 
distribution among hospitals in Dalian and Berlin (see Figure 4). It is concluded that over half of hospitals 
(55.36%) in Berlin are equipped with 100 to 500 beds, and less than 10% of hospitals are equipped with 
more than 1000 beds. However, in Dalian there are only less than one third of hospitals (31.82%) with 
number of beds ranging from 100 to 500, and over 30% of hospitals have more than 1000 beds.  

Secondly, the spatial distribution of hospitals in Dalian and Berlin is compared. Standard Deviational 
Ellipse (SDE), an Ellipse with the mean center being the mean center of all input points, the long axis and 
the short axis being the largest and smallest standard deviation (Scott and Janikas, 2010), is applied here 
to explore to what extend are medical facilities centered in Dalian and Berlin. We utilized the Directional 
Distribution tool in Arcgis and set the weight to the number of beds in each hospital to generate SDEs 
with one standard deviation. As the results in Figure 5 indicate, the SDE in Dalian occupies an area of 
87.38 square kilometers, whereas in Berlin that number goes up to 291.51 square kilometers. The 
difference in the areas of SDEs shows that the medical facilities are distributed much more dispersedly in 
Berlin than in Dalian. This observation suggests that medical services in Dalian may suffer from a more 
serious spatial disparity than in Berlin. 
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Table 1. Comparison of number of medical facilities in Dalian and Berlin. Source: Health Commission of 
Liaoning Province and Berlin the City of Health. 

 Dalian Berlin 

Total number of general hospitals 22 56 

Total number of beds 21,633 21,162 

Number of beds per 1,000 persons 77.3 62.2 

 

Figure 4 Comparison of bed distribution among hospitals in Dalian and Berlin. Source: Health Commission of 
Liaoning Province and Berlin the City of Health. 
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Figure 5 Standard deviatioinal ellipses of hospitals in Dalian and Berlin. 

3.2. Hospital accessibility 

The hospital service areas in Dalian and Berlin are demarcated as in Figure 6. A summary of areas of 
hospital service areas is given in Figure 7. It can be shown from the summary that the hospital service 
areas in Dalian on average occupies 27.5 square kilometers, approximately 1.7 times of that in Berlin 
(15.9 square kilometers), suggesting that larger hospital service areas and thus a potentially poorer 
hospital accessibility in Dalian. Moreover, the hospital service areas in Dalian have a rather high upper 
quartile and a rather low lower quartile, indicating a rather fierce spatial disparity on hospital service 
areas in Dalian. 

The distribution of travel time to nearest hospital in Dalian and Berlin is visualized in Figure 8. A summary 
of travel time to nearest hospital is then given in Figure 9. It can be seen from the summary that the 
travel time to nearest hospital is in general far larger in Dalian than in Berlin, with the average number in 
Dalian (69.1 minutes) being nearly three times of that in Berlin (24.7 minutes). Moreover, the lower 
quartile of travel time to nearest hospital in Dalian (37.7 minutes) is even higher than upper quartile of 
that in Berlin. The above observations again point to a potentially poorer hospital accessibility in Dalian. 

Worth noticing is, despite all the above analyzes on the serious spatial disparity of medical facilities 
distribution in Dalian, it can still be argued that this so-called disparity is due to the fact that Dalian is a 
mountainous city where large areas are covered with hills and thus sparsely populated. Thus, we will 
discuss in the next section the matching degree between planned service levels and realistic demands via 
overlay of population distribution data. 
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Figure 6 Demarcation of hospital service areas in Dalian and Berlin. 
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Figure 7 Box plot of hospital service areas in Dalian and Berlin.  

 

617



 

Figure 8 Travel time to nearest hospital in Dalian and Berlin. 

 

Figure 9 Box plot of travel time to nearest hospital in Dalian and Berlin. 

3.3. Gaps between planned hospital service levels and realistic demands 

We apply here the ratio between the population residing in the hospital service areas and the available 
beds as the “gap ratio” to explore the gaps between planned hospital service levels and realistic demands. 
A visualization of “gap ratio” in Dalian and Berlin can be found in Figure 10. It should be noticed that the 
“gap ratio” should neither be too high, indicating the service level falls far behind the realistic demands, 
nor too low, indicating the service level is not fully utilized. To facilitate a direct comparison, we calculate 
the population weighted average “gap ratio”, and a Gini coefficient of “gap ratio” in both Dalian and 
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Berlin (see Table 2). It can be drawn from the comparison that on average fewer people (every 253 
persons) in Berlin would have to “share” a hospital bed than in Dalian. Besides, the Gini coefficient in 
Dalian (53.1%) is slightly higher than in Berlin (52.7%), indicating a more notable gap in planned service 
levels and realistic demands in Dalian. It is argued that though the total available beds and population are 
similar in Dalian and Berlin, Berlin managed to keep a relatively low spatial disparity and narrowed gaps 
between planned service levels and realistic demands. 

 

 

Figure 10 “Gap ratio” in Dalian and Berlin 
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Table 2 Summary of “Gap ratio” in Dalian and Berlin 

Dalian Berlin 

Weighted average “Gap ratio” 445.2 253.2 

Gini Coefficient of “Gap ratio” 53.1% 52.7% 

4. Conclusions

This paper introduces a novel method to demarcate the hospital service area based on the accessibility 
defined by the realistic travel time, and thus estimate the realistic demands of hospitals via calculation of 
total population within each service area. On that basis, the gaps between planned service levels and in 
Dalian and Berlin are examined. Our method offers a new angle to configure medical facilities, and has 
the potential to be transferred to the configuration of other public facilities as well. 

From the perspective of the total amount of medical services, it is found that total number of hospital 
beds in Dalian is no lower than Berlin, or even higher from a per capita perspective. Yet the bottleneck 
remains as the hospitals in Dalian is fewer than half of Berlin. Therefore, it is argued that the total 
number of general hospitals in Dalian should be increased for improving the accessibility of medical 
service facilities in a regional level.  

From the perspective of spatial distribution, the medical resources in Dalian are distributed rather 
unevenly in general, and the gaps between planned service level and realistic demands have been more 
notable in Dalian than in Berlin. A large number of hospitals with abundant medical resources are 
concentrated in the eastern part of the main urban area, namely Zhongshan District, Xigang District and 
Shahekou District. However, Ganjingzi District, the administrative district with the largest population and 
administrative area of Dalian, lacks correspondent medical service resources. It is obvious that realistic 
demands are huge, yet the planned service levels are relatively inferior. Thus, hospitals should be 
arranged more in the northern and western parts of the main urban area, so as to narrow the gaps 
between planned service levels and realistic demands. 
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Abstract 

Under the development framework of the "New Urban Agenda", UNICEF provides a unified toolkit 
for the implementation of the "Child-Friendly City Initiative" in various countries, and provides 
guidelines for spatial and environmental development of child-friendly cities. In light of the 
differences in each country and city in the spatial planning and development of (a specific) child-
friendly city, localization and translation need to be made to the general framework and basic 
principles. However, most previous studies on child-friendly urban space focused on the design of 
public spaces, but few on localized spatial planning of child-friendly cities. Taking Wuhan as a case, 
the present study attempts to localize the spatial planning strategy and implementation path of 
child-friendly city under the framework of the "New Urban Agenda". First, the study proposes an 
overall strategic framework guided by top design, supported by "social environment", and carried 
by "spatial environment". Drawing on practical experiences from various sources, the study 
proposes a three-level spatial planning system of "city - sub-district - community" to build a child-
friendly city with Chinese local characteristics. Aiming at the four typical children's activity spaces, 
and taking into account the local features of Wuhan, the study further proposes the strategy for 
spatial improvement and standards for construction in line with local conditions, in an effort to 
materialize the idea of child-friendly city into specific actions of spatial development. Finally, based 
on current research findings, the study reviews Wuhan’s approach to building a child-friendly city 
from a practical perspective, and puts forward suggestions for other cities in similar practices. 

 

Keywords 

Child-friendly City, Spatial planning, UN-Habitat, UNICEF, New Urban Agenda 

1. Global exploration of child-friendly urban space under the New Urban 
Agenda  

1.1. Laying a solid foundation: The United Nations Sustainable Development Goals (SDGs) 

and the "New Urban Agenda" 

The 2030 Agenda for Sustainable Development, adopted by countries around the world in 2015, aims to 
eradicate poverty, protect the planet, and ensure prosperity for all. This guiding document includes 17 
sustainable development goals, 10 of which are closely related to the well-being of children. In 2016, the 
"Habitat III" conference officially adopted a landmark document, the "New Urban Agenda", which is an 
integral part of the United Nations Sustainable Development Goals and an action-oriented document 
serving to set global standards for the sustainable development of future cities[1]. The document calls for 
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urban planning that is "people-oriented" and "shared by all", thus provides a good opportunity for the 
implementation of the Child Friendly Cities Initiative which stresses children's vulnerability in the urban 
environment and meeting children's needs to plan the urban environment on the basis children's rights 
and promote sustainable urban development. 

In 2018, under the framework of the United Nations Sustainable Development Goals (SDGs) and the "New 
Urban Agenda", the guiding document by UNICEF titled Shaping Urbanization for Children: A Handbook on 
Child-Responsive Urban Planning identified 5 major objectives of "health, safety, prosperity, environment 
and citizenship", which are highly consistent with the SDGs and the New Urban Agenda[2]. In particular, 
they align well with SDG 11 "Sustainable Cities and Communities", emphasizing cities as the core of 
sustainable development, and fully demonstrating the importance of urban planning in creating a healthy, 
safe, inclusive, green and prosperous urban environment for all citizens, especially children [3]. This shows 
that the development of child-friendly cities also provides indirect support for the local implementation of 
the United Nations Sustainable Development Goals. 

1.2 Guiding actions: "A Handbook on Child-Responsive Urban Planning" 

Childhood is an important period for children to integrate into the city and enjoy amenities of the city. 
Friendly urban spatial environment provides an opportunity for the city to respect children's rights and 
create equitable spaces. However, the reality is that while urban development has created various 
opportunities and great prosperity, the uneven development of urban spatial environment also causes 
potential harm to urban residents, especially children, the most vulnerable group. 

Keenly aware of the decisive role of a friendly urban spatial environment on the development of children, 
the “Handbook on Child-Responsive Urban Planning” issued by UNICEF in 2018 takes the perspective of 
urban environment, identifies the development goals, and formulates the research procedures for the 
planning of child-friendly cities on the three spatial scales of city-street-community to illustrate the spatial 
elements of child-friendly cities. The Handbook advocates a “people-oriented” urban planning approach 
which ensures that the development of the city takes into account children’s behavioral characteristics and 
actual needs, and facilitates the health, practicality and barrier-freeness of the urban spatial environment. 
The handbook also proposes three specific measures to facilitate the building of a child-friendly city 
environment, including urban planning at multiple spatial scales, participation of children and other 
stakeholders, and the use of urban data platforms such as the geographic and spatial information systems 
[4]. 

1.3 Summary 

The global efforts of the United Nations on child-friendly cities not only provides planning objective and 
theoretical methods for the development of the urban spatial environment of child-friendly cities, but also 
provides effective references for those involved in the planning, design, renewal, construction and 
management of the spatial environment. Given the different development stages of each country and city, 
there are surely objective differences in the approaches and steps of the development of specific urban 
spatial environment. Therefore, in their respective practices of creating child-friendly cities and the 
planning and making of specific child-friendly city spaces, cities should localize and translate the guiding 
principles of the various documents officially issued by the United Nations. By aligning these principles with 
the city's own characteristics and development stages, selecting appropriate benchmark cities and drawing 
upon their best practices, cities can then carry out the building of child-friendly cities with distinctive local 
characteristics. 
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2. Experience and insights of the development of child-friendly cities at home 
and abroad 

2.1.Selecting benchmark cities for Wuhan 

As of 2020, the Child Friendly Cities Initiative has reached more than 3,000 cities and communities globally, 
and more than 800 cities around the world have obtained the child-friendly city recognition. According to 
the UN-Habitat Global City Prosperity Index(CPI) database, cities within the same tier as Wuhan and 
recognized as child-friendly cities were selected as benchmarks. Further, based on similar characteristics 
to Wuhan city, such as economic scale, abundant lake resource, and rich human resources, the study 
selected practical cases of child-friendly spaces in cities such as Copenhagen, Osaka, Toronto, and 
Singapore as references. 

 

Figure 1. Based on 2018 Global CPI Data, selecting benchmark cities for Wuhan. Source: UN-Habitat Global CPI 
Database  

 

2.2 Experiences from benchmark urban spaces overseas 

These benchmark cities have applied the theoretical research findings into practices of urban spatial 
environment development and have achieved initial results, mainly in terms of child-friendly communities, 
streets, public activity spaces, public service facilities, etc. For example, "Growing Up: Planning for Children 
in New Vertical Communities" compiled by the Toronto City Government in Canada in 2017 offers 
guidelines for the layout and design of child-friendly spaces in high-density communities [5]; Osaka’s "safe 
road to school" adopts measures such as speed limits, barrier-free design, provision of protective facilities, 
etc., to ensure the safety of students on their way to school; Copenhagen’s "dotted playground" is a multi-
level recreational spatial network system for children which constitutes spaces within residential building 
clusters as the basic units, community and urban public spaces as the backbone, supplemented by other 
public facilities; Singapore’s large public service facilities all provide children’s areas and are designed based 
on the perspective and behavioral characteristics of children of all ages. Singapore’s most prestigious case 
is Changi Airport, which boasts 5 children’s play areas, interspersed gardens and themed facilities such as 
galleries, making the airport a more amicable, interesting, and local "children's playground". 

 

2.3 Spatial development practices of representative cities in China 

As one of the 196 signatories of the United Nations Convention on the Rights of the Child, China has actively 
conducted "child-friendly" practices since the first National Action Program for Promoting Child 
Development was released in 1992. In response to the “Child Friendly Cities Initiative”, the Office of the 
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State Council Working Committee on Women and Children drafted the “Objectives and Strategies for the 
Establishment of Child Friendly Cities in China” in 2010 to raise local governments’ awareness of 
responsibility on administrating children’s affairs and making of public policies for child development[6]; 
China Community Development Association issued the "Child-Friendly Community Development Code" in 
2020 to guide and regulate the comprehensive, ecological and sustainable development of child-friendly 
communities in China. Based on these top-level designs of the state, certain cities have successively 
proposed to build child-friendly cities and carried out related practices, all of which have achieved 
remarkable results. The focus of building a "child-friendly city" has also shifted from the friendliness of 
social environment in the early days to the friendliness of spatial environment. In recent years, cities such 
as Shenzhen and Changsha have successively formulated special development guidelines and action plans 
around the building of child-friendly urban environments, and the development of child-friendly cities in 
China has also advanced rapidly. 

Rapid urbanization in past years, while bringing convenience to some urban residents in many aspects, has 
failed to address the needs for urban services of vulnerable groups, especially children. In recent years, 
with growing attention on children-related urban spatial problems such as the undersupply of public 
service facilities, boring public spaces, insufficient slow-moving spaces, and lack of traffic safety, bottom-
up children-targeted projects are also increasing in the market, somewhat easing the tension in the 
demand for urban services for children. Many successful practical experiences have been gained in creating 
child-friendly urban spaces. For example, "La V-onderland" offers an integrated solution from creative 
planning to the implementation of children's activity spaces, meeting local conditions and the needs of 
children of all ages. The public welfare projects run by some social organizations are also well received by 
the public, which deserves our careful attention and reflection. For example, Playable Design worked with 
LEGO and initiated the “One Brick One Tile” series of activities in China since 2015, inviting children to build 
the ideal city in their hearts. Through hands-on activities and practices, children gained professional 
knowledge on urban planning, infrastructure construction, greening, transportation and their relationship 
with nature. It also provides children with a platform to have their voices heard, and encourages children 
to participate in the creation of urban spatial environment. 

 

2.4 Implications for the development of child-friendly spaces in Wuhan 

2.4.1 Top-down top-level design guidance: from strategic planning support to action plan 

implementation 

The development of a child-friendly city requires not only the urban spatial environment as the physical 
carrier, but also a good social environment as a support. Therefore, the spatial planning system of a child-
friendly city should be constructed under the overall strategic planning framework of the city, and requires 
the supports from multiple dimensions including culture, institution, and service. Children's unique 
psychological and behavioral characteristics at different stages of growth are reflected in the different 
social and ecological models at various spatial scales such as communities, sub-districts, and cities. 
Therefore, child-friendly strategies in the spatial environment should start from the top-level design, then 
realize the multi-scale classification and layout of urban service facilities and public spaces at the 
corresponding scales. 

2.4.2 Bottom-up implementation: from spatial planning guidance to pilot spatial development 

At present, there are many children-related projects in the Chinese domestic market, but the overall quality 
is uneven and some projects are of inferior quality due to outdated philosophy or lack of effective 
supervision, thus bringing potential dangers to children's health and safety. Therefore, it is urgent to draw 
on the practical experiences of all parties and formulate effective standards to guide specific projects of 
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the planning and development of child-friendly urban spaces. At the same time, children’s participation 
should be incorporated in specific urban planning and development projects by inviting them to participate 
in the entire planning process, which can help translate children’s concerns, opinions and corresponding 
solutions into technically feasible planning schemes and construction standards, and further promote the 
implementation of specific projects while ensuring the effects of project implementation [6]. 

2.4.3 Setting the Wuhan example tailored to local conditions: stressing a global vision and Wuhan 

characteristics 

Shenzhen’s development of a child-friendly city starts from attracting talents and building Shenzhen into a 
modern, international and innovative city. Great attention was given to the top-level design with the 
coordination of more than 30 governmental departments and institution led by the Municipal Working 
Committee on Women and Children and the program was implemented from point-like projects to larger 
areas. Changsha’s approach to building a child-friendly city is to enrich theories with practices. The 
Changsha Municipal Bureau of Natural Resources and Planning led and organized a number of activities on 
the development of a child-friendly city through planning projects and event planning, thus strengthening 
the interaction of government departments, schools, enterprises and social organizations, establishing an 
overall structure for the jointly planned, built, co-governed and shared child-friendly city [7]. As Wuhan 
City puts forward the ambitious goal of building "five centers" and a modern Great Wuhan, its child-friendly 
development vision should encompass both Chinese and Western ideas, with a global perspective and local 
characteristics, so that domestic and international talents can be attracted to the city, settle and thrive 
here in Wuhan. At the same time, the Covid-19 epidemic in 2020 also provides an opportunity for Wuhan 
to reflect on the sustainable development of the city, to create a good ecological environment for urban 
residents especially for children of the city, and to jointly build a more resilient city [8]. 

3. Wuhan’s practices in building a child-friendly city 

3.1 Basic characteristics and practical problems 

Wuhan has a large child population. Statistics in the past five years show that the total number of children 
has been steadily on the rise. As of 2018, the number of registered children aged 0-18 in the city was 1.478 
million, accounting for 16.7% of the total population. At the same time, Wuhan enjoys rich ecological 
resources with a natural spatial pattern of large rivers and hundreds of lakes rare in the world. It is also the 
birthplace of the Yangtze River civilization with various museum clusters, historical and cultural districts, 
and historical streets. All in all, Wuhan is well-endowed with superb natural ecology, and a plethora of 
historical and cultural spaces. Entering the era of stock planning, children's spaces are facing problems such 
as insufficiency of refined design, untargeted design standards. As a result, the activity spaces are generally 
adult-oriented, repetitive, plastic, and lack of supervision and maintenance. 

3.2 Stressing top-level design to build a spatial circle-layer planning system led by strategic 

planning 

The planning objective is to "forge a refined Wuhan, build a safe, equitable, healthy, interesting, child-
friendly city oriented towards innovation-led growth, sustainable and prosperous development of 
children". Supported by the nine modules proposed by Building Child Friendly Cities: A framework for 
Action at the environmental level, and starting with the five spatial goals proposed by "A Handbook on 
Child-Responsive Urban Planning" at the urban environmental level, we strive to build a strategic planning 
system of "four friendlies", namely culture-friendly, institution-friendly, service-friendly and space-friendly. 

Children's particular psychological and behavioral characteristics at different stages of development have 
created different social and ecological models at various spatial scales such as community, sub-district, and 
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the city. Therefore, child-friendly strategies in the spatial environment should be classified and laid out at 
multiple scales, and provide appropriate urban service facilities and public spaces for children accordingly 
at each specific scale [4]. Based on children’s real needs and behavioral characteristics, and backed by the 
public park system of country parks, urban parks and community parks, the plan proposed a three-tiered 
spatial circle-layer system of child-friendly activity spaces at the "city/district - sub-district - community" 
levels, creating the 5-minute walking circle for community living, 10-15-minute circle of public activity for 
sub-districts, and the 60-minute circle of natural experience. Using various "spatial types" categorized by 
children's real needs as the physical carrier, child-friendly spaces are divided into four types: urban 
recreational space, street activity space, community socializing space, and public service facilities. They 
serve as urban recreational spaces for children to return to nature and emancipate their own nature, offer 
safe pedestrian environments and interesting street activity spaces, create vibrant and friendly community 
spaces for socializing; and provide sufficient, diverse, affordable, and friendly public service facilities for 
children. 

3.3 Strengthening space guidance and proposing guidelines for child-friendly spatial 

strategies, planning and construction  

The planning is guided by both problems and objectives, and proposes a child-friendly spatial upgrading 
strategy based on the characteristics of Wuhan. By sorting out the requirements for children’s space 
planning in relevant regulations and technical standards, based on the goal of making them “safe and 
comfortable, healthy and green, vibrant and interesting”, and in accordance with the principle of full 
coverage and all elements, the four typical kinds of children’s activity spaces, namely urban recreational 
space, street activity space, community socializing space, and public service facilities, are further 
subdivided into spatial elements. Furthermore, the planning and construction standards and requirements 
for these various elements are clarified and compiled into a spatial planning and construction guide that 
“combines regulatory and recommendatory principles” is formed to guide the planning, design and 
implementation of pilot projects. 

 

Space Classification Element category 
Element subcategory 

Regulatory Recommendatory 

Community socializing 
space 

Outdoor 
Children’s 

playground in 
community 

Spatial layout, standard 
of construction 

Space type, activity facilities, landscape 
environment, vertical interface, signage 

system, other supporting facilities 

Community 
service facility 

Spatial layout, standard 
of construction 

Service type, construction guideline 

Travel path 
Path selection, path 

width 

Path type, environmental facilities, 
identification system, other supporting 

facilities 

Public facilities 

Cultural facilities Outdoor activity space Spatial layout, children's flow 

Medical Facilities — Relevant construction guideline 

Sports facilities — Relevant construction guideline 

Educational 
facilities 

External environment Internal environment 

626



Bang, F.; Hao, H. Localized Spatial Planning Practices of Child-
Friendly Cities under the New Urban Agenda: A 

Case Study of the City of WuhanResearch Paper. 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

Transportation 
Facilities 

— Relevant construction guideline 

  
Other service 

facilities 
Mother and baby room, 

children's bathroom 

Science and education exhibition, rest 
facilities, stroller parking and renting, 

water fountain 

Urban recreational 
space 

Activity site Site scale, site layout Site facilities, site paving 

Park Road System — 
Park road organization, park road 

paving 

Landscape 
environment 

— 
Terrain design, lawn design, water body 

design 

Planting 
configuration 

— Relevant construction guideline 

Landscape 
Architecture 

— Relevant construction guideline 

Street activity space 

Pedestrian space 
Sidewalks, pedestrian 

crossing facilities 
Relevant construction guideline 

Cycling space 
Bicycle lanes, bicycle 

crossing facilities 
Bicycle parking facilities 

Activity space Building front area Street micro public space 

Motor vehicle 
traffic 

management 

Traffic calming 
measures, entrance 

and exit traffic 
management 

On-street parking management, bus 
stops 

Figure 1. Regulatory and recommendatory spatial elements classification. Source: Author. 

3.4 Emphasizing pilot projects and actively promoting child-friendly community planning 

Integrating with Wuhan’s old community renewal program, pilot communities are selected for the planning 
of child-friendly communities. Following the basic procedure of "current status survey - evaluation and 
analysis - planning strategies", based on the different types of spaces and children’s activity habits in the 
community, guided by the overall goal of improving the child-friendly qualities of communities and 
supplemented by the "Child-Friendly Community Development Code" issued by the China Community 
Development Association as well as the "Spatial Planning Technical Guidelines for the Development of 
Child-Friendly City in Wuhan", planning schemes for the pilot communities are formulated, and targeted 
strategies for the optimization and promotion of different types of spaces and paths are further proposed. 

3.5 Strengthening children's participation and listening to voices of children of all ages 

The philosophy of a child-friendly city not only requires that the planning and development of the city 
should take children’s needs as the top priority, but also demands the direct participation of children in 
urban planning and development. In the specific practices in Wuhan city, the planning authority built an 
effective platform to collect the input of children, and introduced children’s opinions in the process of 
project planning and design, thus facilitating children’s participation in the whole process; through issuing 
the "Questionnaire on the Development of a Child-Friendly City (CFC) in Wuhan", a research report was 
formulated on the status quo of child-friendly spaces in the city; through activities including a children’s 
painting exhibition and public speech event titled "Painting the City, Painting the Future", planners’ 
presentations and communications on school campus, the planning team helped deepen children’s 
understanding of related concepts and guided them in a lively atmosphere to express their perception of 
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the city in real live as well as their imaginations of the ideal city. Through children's participation, the team 
fully absorbed children's concerns and opinions, put forward corresponding solutions, thus further 
promoted the human-oriented implementation of specific projects. 

 

Figure 2. ‘Painting the City, Painting the Future‘event in Wuhan. Source: Author. 

4. Prospects and reflections 

The Covid-19 pandemic in 2020 made people yearn for more high-quality outdoor public space. The need 
accords well with the "New Urban Agenda" which advocates the rights of people in the city, equal access 
and enjoyment of amenities, sustainable cities and human settlements. Child-friendly cities are committed 
to creating a safe, healthy, interesting and high-quality children's spatial environment. Children's space is 
the core carrier of a child-friendly city. However, the author believes that as a child-friendly city is a complex 
giant system, to successfully build Wuhan into a child-friendly city, we need to consider not only how to 
create child-friendly spaces, but also how to raise child-friendly awareness, coordinate departmental 
efforts, formulate action plans, engage children’s participation, and guide with planning. Through these 
explorations and practices in the cultural, service and institutional domains, we strive to find a 
development path suitable for Wuhan’s actual conditions. 

 

4.1 Strengthen the promotion of child-friendly concepts 

Caring for children represents the care over the whole society. We should pay special attention to the most 
marginalized and disadvantaged groups of children aged 0-18, call on families and the society to respect 
children’s rights to subsistence and development, their rights to having protection and participation; we 
should recognize children’s propensity for adventure, curiosity, and contact with nature. Through extensive 
publicity and training, we aim to raise awareness for building a child-friendly city, mobilize the participation 
of all social sectors, and achieve effective social supervision. 
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4.2 Form a multi-level and multi-sector collaborative mechanism 

As building a child-friendly city contributes to the well-being of the entire population, its implementation 
requires collective wisdom. The government advocates and mobilizes the participation of all social sectors 
by clearly identifying the leading and coordinating departments, engaging the joint efforts of government 
institutions of urban planning, women’s federation, education, landscaping, civil affairs, development and 
reform, communication, as well as other social forces. In general, it has a multi-level city-district-sub-
district-community structure, and at the same time encourages multi-sector participation form all social 
organizations and various walks of life. 

4.3 Formulate action plans under the guidance of strategic planning 

Guided by the strategic planning and coordinating with the 14th Five-Year Plan for Children’s Development 
and the urban construction plans of at the district level, the inventories of key construction projects of 
various districts and relevant departments are to be formulated. Additionally, the assessment mechanism 
for project implementation will also be established to promote the smooth implementation of the action 
plan. For example, Changsha proposed the Three-Year Action Plan (2018-2020) for Building a "Child-
Friendly City" in 2019. Focusing on the three aspects of friendly policy, friendly space and friendly service, 
it put forward 10 major actions and 42 tasks to execute the child-friendly city strategy from top-level 
planning, pilot demonstration, standard setting, and gradual promotion, facilitating the building of 
Changsha into a child-friendly city in an all-round way. 

4.4 Advocate more in-depth forms of children’s participation  

Children are the most important target group in building a child-friendly city. How to see the city from a 
one-meter-tall perspective? How to truly listen to Children’s voices and adopt their opinions? Answering 
these questions requires collective wisdom. During the "Painting the City, Painting the Future" activity in 
Wuhan, the author has indeed noticed that some children are overburdened with school work and 
participate in the activity only out of utilitarian purposes. How to achieve a more in-depth and advanced 
level in children’s participation and avoid the utilitarian, purposeful, or formal approaches to children’s 
participation is of particular significance as only in this way can we fulfill children’s rights and facilitate their 
healthy development. 

4.5 Issue guidelines and instructions for the planning and development of child-friendly 

spaces 

It is recommended that the planning and development guidelines for child-friendly spaces should be 
formulated to provide instructions or regulations for the making of child-friendly spaces and serve as the 
basis for joint compliance in the planning and design of child-friendly urban spaces. At the same time, the 
core and mandatory elements in the guidelines should be incorporated into planning prerequisites which 
will be used as the criteria in subsequent construction and management reviews. Moreover, the author 
calls for the launching of a design management alliance and the establishment of a joint project review and 
acceptance mechanism to jointly guide the refined design and management of the four major types of 
spaces, and realize the integration of planning formulation and management. 
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Abstract 

Rapid urbanization in recent decades has led to burst of economic activities in the urban areas 
leading to comparatively higher standards of living to a larger population but has led to 
environmental degradation as well, which can be primarily attributed to the decline in green 
spaces due to increasing pressures on maximizing the monetization of urban spaces. There is no 
denying that green spaces have health benefits, both mental and physical, to the residents of the 
urban areas. COVID19 has highlighted the pertinence of green spaces as an intrinsic element for 
maintaining the quality of life of the people and to make the urban spaces sustainable. 

 
Chandigarh is one of the few planned cities of India. Now, a designated metropolis, it has 
experienced a surge in population growth, accommodating a million plus people as per the last 
census, with some pockets of remarkably high density. Further, the dependence on the city of its 
immediate and adjoining urban settlements has led to increased stress on its infrastructure. 
Chandigarh has area under urban greens as per the standards laid out nationally and 
internationally. These green spaces are distributed across the city at hierarchical levels, though 
equity of the same may be questioned. Over time, these spaces have emerged as melting pots of 
the city’s culture, being used for some specific purposes, contributing to the city’s wellbeing. The 
authors have researched upon the relevance and appropriateness of Chandigarh’s Master Plan in 
the context of the pandemic and if the spatial spread of green spaces has contributed to 
containing the spread of COVID19. The sufficiency of the green spaces and its distribution across 
the city has been a question as well. Similarly, whether the distribution of densities influenced the 
spread of COVID19 has been examined. Further, it has been explored what needs to be essentially 
included in the plans of settlements to ensure the well-being of its people and enable the decision 
making to ensure well thought of spatial plans. The learnings can thus be adapted world over, 
appropriately modified to suit the local conditions. 

 

Keywords 

COVID19, Chandigarh, Urban Greens, Urban Planning 

1. Introduction  
COVID19 has brought the world to a standstill and has forced the professionals to rethink their strategies 
for the development of their urban areas in a sustainable manner. The crisis is still not over as some parts 
of the world are still realing under the aftermath of this highly contageous disease. Some professionals 
have raised questions on city form and density while some have attempted to find solutions. In this 
research, impact of COVID19 has been investigated from the perspective of urban planners The case 
study has been based on the planned city of Chandigarh, which has been built upon certain set 
parameters and standads. The authors have hypothesised that the high density does lead to spread of 
the diseases like COVID19 and the green spaces contribute towards mitigating the impact of the diseases 
on the well-being of the citizens. An attempt has been made to establish a correlation between high 
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density and green spaces with the spread of the pandemic. Learnings have been captured as decision-
making input for the spatial plans that can be appropriately adapted across the world. 

2. Chandigarh  
Chandigarh is symbolic as the first ‘planned’ city in independent India. Planned on modernist philosophy 
of clearly distinguishing every activity, it is based on three main principles of human activity: living, 
working, recreation so as to bring order in the city and was conceived as a machine that works according 
to specific rules. 

2.1. The Plan 

Chandigarh was conceptualized as an urban organism with its major functions as living, working, 
circulation and recreation, being equated with different parts of human body. Neighborhood is the 
building block of the City’s plan and a sector having a rectangular shape of about one square kilometer 
fucntions as one. Le Corbusier planned the Capitol Complex at the top resembling the head; the 
intellectual base, reflecting his conviction that governance should begin here as the head rules the body. 
Residential sector constituted the living part whereas the Capitol Complex, city centre, educational zone 
(Post Graduate Institute of Medical Sciences, Punjab Engineering College and Punjab University) and the 
Industrial Area constitute the working part. The Leisure Valley, gardens, sector greens and open 
courtyards were designed to represent the recreations areas. The circulation system comprised of 7 
different types of roads known as 7 Vs. Subsequently, pathways for cyclists called V8 were added to the 
circulation system (Chandigarh Administration, 2016). Combining modernity with ecology, eight KMs long 
linear-park was planned running through the city from its north eastern tip to its south-western end 
forming the city level urban green. 
 
The work place of the city, the industrial area comprised of 2.35 Sq. KMs, is located in the extreme 
southeastern side near the railway line. The location of the industrial areas was in conjunction with the 
prevalent wind direction of the area, which is north, north west. The area has been allocated and planned 
for non-polluting and light industry and is directly connected to the civic centre by a V-3 road. A wide 
buffer of fruit trees has been planted to screen off the industrial area from the rest of the city. Tree 
plantation and landscaping has been an integral part of the City’s Plan.  
 
The recently notified development plan of the city for the target year 2031 is an attempt to provide a 
comprehensive and holistic vision document based on exhaustive stocktaking of ground realites. The Plan 
articulates the development strategies and directions of future growth for the entire are under the 
jurisdiction of the Union Teritory of Chandigarh. Among the various aspects emphasised in the Plan, the 
key focus is to develop the city in the context of the region that has emerged in the periphery in the 
adjoining states of Punjab, Haryana and Himachal Pradesh. The Plan adopts a population dispersion 
stragtegy with the development of new towns in its region. Further, the Plan intends to make the city 
more green, more eco-friendly, more people firendly, more walking and biking friendly. The intent is to 
improve the micro-environment and flora and fauna by creating city forests, while at the same time 
preserving the bountiful atural resources, green spaces and waterbodies (Chandigarh Administration, 
2016). 
 

2.2. Demography and Land Use 

The original Plan of Chandigarh was prepared seven decades ago to meet the requirements of the 
Administrative City for a population of five lakhs. The 70 sq.km area acquired for the development of the 
first two phases (Sectors 1 to 47) of Chandigarh had clearly defined land use zones within the modulor 
sectoral grid. The residential sectors are based on the concept of self-sufficient neighbourhoods each 
having schools, shops for daily needs, community centres and neighbourhood parks as essential green 
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spaces. 
 

Despite Chandigarh being a planned city, it has not been able to avoid un-planned development. Due to 
lack of availability of low-cost housing and services for labour in the original plan, unauthorized 
settlements have surfaced which are being rehabilitated partly within the sectoral grid but mostly in the 
peripheral areas. An increase in the population density in the urban villages and its spill over to the 
surrounding areas has also been noted over the decades. The villages within the sectoral grid do not have 
any scope for horizontal expansion and have started to grow vertical, while sprawl is noted in villages in 
the periphery. Similarly, informal commercial areas have emerged since even the booths which are the 
smallest category of commercial establishments have been unaffordable. The Chandigarh Administration 
has been organising mandis1 and rehri2 markets adjoining the neighbourhood commercial centres. Over a 
period of time, different areas of the city have also been allotted on temporary basis to meet exigencies 
/or address the new requirements till such time proper arrangements for the same are made. 

The city had a population of 1,055,450 in 2011 (Census of India, 2011) and is estimated to be 1,169,000 in 
2021 (Census2011.co.in, 2021). The city has been experiencing a declining decadal growth rate. In 2011-
2021 (Refer Table 1), it is expected to grow at about 11 percent which is slightly lower than the national 
decadal growth rate of 12.5 percent for the same period (The Wire, 2020). However, when compared to 
the population growth in the metropolitan cities which has been 3.8 percent annually duing 2001-2011, 
Chandigarh has experienced much less growth that of 1.71 percent (Haque and Patel, 2017). 

Table 1 Population Growth  1951 -2021, Chandigarh 

Year Population Growth Rate 

1951 24,261  - 
1961 119,881  394.13 
1971 257,251  114.59 
1981 451,610  75.55 
1991 642,015  42.16 
2001 900,635  40.28 
2011 1,055,450  17.19 
20213 1,169,000  10.76 

Source: Census of India, 2011 and Chandigarh Administration, 2016 

The city had been planned for a population of half a million and was developed in two phases. Sectors (1-
30) developed in first phase consisted of low density (about 40 persons per hectare) spread over 3,642 
hectares (36.42 Sq. Kms) consisting of 0.15 million population and the ones (sectors 31-47) developed in 
phase two were to accommodate a population of 0.35 million in an area of 2,428 hectares (24.28 Sq. 
Kms). The city after this development would have a cumulative density of 82 persons per hectare. 

The city is today spread over 114 Sq. Kms having a density of 93 persons per Sq. Kms (2011) and 103 
persons per Sq. Kms (2021). As per the Urban and Regional Development Plan Formulation and 
Implementation (URDPFI) Guidelines (Government of India, 2014), Chandigarh is a metropolitan city, 
considering its population being above one million as per 2011 Census. The guidelines suggest a density 
in the range of 125-175 per persons hectare for such settlements. 

1 Mandi means a temporary or permanent marketplace were food and agricultural commodities are sold. 
2 Rehri means street vending cart. 
3 Projected population as per Censes of India, the Census 2021 could not be conducted yet due to COVID19 
restrictions. 
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The area of the Municipal Corporation is 79.74 sq. km out of 114 sq. km (Municipal Corporation of 
Chandigarh, 2018). The existing land use (including the extension areas of the city), about 38 percent of 
area is categorized as residential and 5 percent as commercial and a significant 8 percent each is assigned 
towards forests. On the other hand, the proportion of public and semi-public use land constitutes 11 
percent and transportation land constitutes only 7 percent of the total area (Refer Table 2).  

Tabel 2 Comparision of Land Use Classification of Chandigarh with URDPFI Guidelines 

Land Use 
Classification 

Existing 2014 Proposed 2031 URDPFI Norms 
Area in Ha Percent Percent Percent 

Residential 43.19 37.88 43.98 36-38 
Commercial 5.42 4.76 5.99 5-6 
Transport 9.56 8.39 9.77 12-14 
Industrial/IT Park 5.37 4.71 6.52 7-8 
Public/Semi Public 13.24 11.61 15.24 10-12 
Recreational 9.83 8.62 11.41 14-16 
Agricultural 0.00 0.00 2.72 

Balance 
Vacant Land 12.48 10.94 0.39 
Forest 8.56 7.50 10.38 
Defence 6.37 5.58 6.37 
Reserved - - 1.25 
Total 114.00   114.00   

Source: Chandigarh Administration, 2016 and Government of India, 2014. 
 

The land allocated to the residential and public/semi-public use is above the given norms for the city of 
this type, which is an indication of its steadily increasing density. Further the area under transport and 
recreation is below the defined norms which shows the increase in stress on the city in ways as increasing 
traffic congestion and now a nearly annual water logging incidence during monsoons and impacts the 
well-being of the people. 

The area under commercial use is within the stipulated range. The distribution of the commercial spaces 
exists in the city in a hierarchical form, which shops for basic amenities at the neighbourhood level. 
However, the commercial spaces are not to be not very well distributed in the higher density sectors. 
Further, there is a concentration of shops along the V2 and V3, which have been noted to have emerged 
as hotspots for the spread for COVID19. In the past decade, the emergence of concept of malls, has 
resulted in the traditional shopping complexes and plazas losing their importance, which had more open 
spaces and had grown into centres of various cultural activities as well. Other than this, in response to the 
demand of the residents, apni mandi4 have emerged and are potential hot spots for the spread of highly 
contagious diseases. 

2.3. Green Spaces in the City 

The initial plan by Le Corbusier had provision for large open spaces, green belts, city parks and 
neighbourhood parks in Chandigarh right from the beginning. There exists well-structured order in the 
hierarchy of open spaces in the city ranging from the neighbourhood level to the city level. The major 
principle which guided the formulation of Chandigarh’s landscape design was that its original topography 
must be retained and integrated (Chandigarh Administration, 2016). Provision of green spaces in each 
sector and their interconnectedness with each other was basically meant to function as lungs of the city 

4 Local farmers’ market 
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and were for cultural and leisure activities of the neighbourhood population. Unlike other Indian cities 
the green areas in the Chandigarh city are planned within each neighbourhood. 

The City’s green identity has been established through its long-clear-cut vistas created in the first phase 
of the city connecting the residents to the skyline of the hills through continuous green spaces such as 
sector greens, Leisure Valley and Sukhna Lake promenade. Tree plantation and landscaping have been 
integral part of the city’s Master plan. Green spaces are in the form of lawns private housing, open spaces 
in schools, colleges and other institutional large campuses such as Punjab Engineering College, Panjab 
University and Post Graduate Institute of Medical Education and Research (PGI). There are planned green 
areas at the city level which contribute as much to the overall city greenery.  

The city does not have any incidental or random left-over open spaces but has well planned orderly 
hierarchy of green spaces. It is recoganised by the city’s administration that not only are these spaces to 
be protected in the future due to rapid densification of the city, but the green heritage of the city is to be 
nurtured. This has been reinforced through the lower level plans of group housing, which mandates 15 
percent of community open spaces within campuses to maintain closeness with nature and for outdoor 
activities (Chandigarh Administration, 2016). 

Urban green space in Chandigarh’s Master Plan is a component of ‘green infrastructure’, that comprises 
of all urban land covered by vegetation of any kind. This covers vegetation on private and public grounds, 
irrespective of size and function, and include small water bodies such as ponds, lakes or streams known 
as the ‘blue spaces’ (WHO, 2017).  

The Master Plan has adopted the urban development URDPFI Guidelines (Government of India, 2015) 
norms for open spaces ranging between 10 to 12 square meter per person comprising of parks, play 
fields, specified parks, amusement parks, maidans, multi-purpose open spaces, botanical garden, 
geological park and traffic park. The city has a well-planned tree plantation system, along its varied 
hierarchy of roads and open spaces which has been preserved in the older sectors and is being extended 
to the new sectors, which adds to the overall benefits that can be accrued from the green spaces in an 
urban area by its residents. 

It must be noted that after the first phase of development, the city had 19.69 percent area under greens 
spaces (Chandigarh Administration, 2016). In 2001, average green spaces available was 17 square meters 
per person which is projected to be at 10.7 square meters per person by 2031 as per the Master Plan of 
2031. The City’s green cover rose from 21 per cent in 1991, 29.3 in 2003 to 35.7 in 2007 to 41 in 2017 and 
46 percent in 2019 as per Forest Survey of India’s Report 2007 and 2019. The per capita green space 
availability in the city presently is around 54.45 sq. meters which is better than most of the European 
cities (Chaudhry et. al., 2011), which includes the forested area around Sukhna Lake. 

3. COVID19’s spread in India  
In India, the first case of COVID19 was reported on 30 January 2020 in a town in Kerala state. Subsequent 
spread led to announcement of lockdowns in Kerala on 23 March, and in the rest of the country on 25 
March. Recoveries from COVID19 started exceeded the active cases for the first time in June 2020 and by 
September the infection rates started to drop along with the number of new and active cases. However, 
the daily cases peaked again in mid-September with over 90,000 cases reported per-day. There was 
steady decline since with cases dropping to about 10,000 in beginning of March 2021. A second wave 
began in mid-March 2021 which was much more devastating than the first, with shortages of hospital 
beds, oxygen cylinders and other medical supplies in many parts of the country. By late April, India had 
the highest number of new and active cases in the world. On 30 April 2021, it became the first country to 
report over 400,000 new cases in a 24-hour period. Since June 2021, the daily new cases have been 
below 50,000 and have a declining trend. Experts stated that the virus may reach an endemic stage in 
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India rather than completely disappear; in late August 2021, Soumya Swaminathan said India may be in 
some stage of endemicity where the country learns to live with the virus (BBC.com, 2021). 

Sudden spike in the cases have been attributed to multiple factors including the highly infectious variants, 
poorly implemented regulations during the various unlock phases, and lack of preparation of health 
infrastructure for any future increase in COVID19 cases. Further, the economic slowdown pressurised the 
government to lift the restrictions.  

India having a total population of 1366.42 million has had 34 million cases and 0.45 million deaths till the 
beginning of October 2021 which accounts for 330.66 deaths per million population and fares better than 
most developed countries like USA, UK, Canada, Russia, The Netherlands, Denmark, and Germany 
(Statista.com, 2021). 

4. COVID19 in Chandigarh 
The pandemic spread to various states and union territories of the country including the union territory 
of Chandigarh. The first case of COVID19 was recorded on 19 March 2020 (Chdcovid19.in, 2021). In the 
initial three months the cases were at a phenomenal rate of 300 percent. The spread was controlled due 
to strict implementation of lockdown resulting in decline in the number of cases in June. On 1st June 
2020, government started to unlock in a phased manner. The unlock, however, led to an exponential in 
the cases which peaked in September 2020. 

The lockdown during this period became more spatially focused into micro zones. Containment zones 
were identified where movement remained curtailed. Activities and movement were permitted only in 
areas outside the containment zones. Further restrictions during the festival season in October and 
November helped in controlling the spread of the virus as the increase in cases stagnated, with total 
confirmed cased hovering around 2,500 per month. The city experienced a steep decline in the cases in 
the beginning of 2021 due to strict measures adopted during the end of 2020, as all schools and 
colleges/universities continued to function in an online mode, and people too continued to work from 
home. Only activities related to essential services were opened during this period. With the cases 
declining, the movement of people was eased not only within the city but from other states and cities as 
well, which again led to another very steep spike in March, April and May 2021. The country and the city 
went into another phase of lockdown, with stringent imposition of restriction in containment zones. The 
spread of infection of COVID19 was controlled, however, it did impact a large proportion of the 
population. Vaccination campaign by the government has been able to control the spread and intensity 
of infections. The cases have declined since with about 100-150 cases per month since the last peak 
(Refer Table 3 and Figure 1). 

The spatial spread of COVID19 was correlated with population density at sector level. In the city the 
density ranges up to about 1,100 persons per hectare. Current density of the city is 103 persons per 
hectare (Municipal Corporation of Chandigarh, 2021), while the city was planned for 60 persons per 
hecatre. The sectors with high and very high densities have had the dominance of COVID19 cases. Sectors 
with low density have had COVID19 cases as well but the distribution shows a lower concentration of 
cases (Ref Figure 2). 
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Table 3 Monthwise COVID19 Confirmed and Deaths, Chandigarh 

Month 
Total 

Confirmed 
Cases 

Percent Increase in 
Confirmed Cases 

Total 
Deaths 

Deaths 
per million population 

March-2020 16   0 0.00 
April-2020 58 263 0 0.00 
May-2020 219 278 4 3.42 
June-2020 147 -33 2 1.71 
July-2020 611 316 9 7.70 

August-2020 3,295 439 41 35.07 
September-2020 7,592 130 106 90.68 

October-2020 2,480 -67 64 54.75 
November-2020 2,754 11 49 41.92 
December-2020 2,051 -26 51 43.63 

January-2021 890 -57 17 14.54 
February-2021 825 -7 17 14.54 

March-2021 4,863 489 29 24.81 
April-2021 12,671 161 74 63.30 
May-2021 17,399 37 278 237.81 
June-2021 1,417 -92 58 49.62 
July-2021 148 -90 1 0.86 

August-2021 101 -32 6 5.13 
Source: Chdcovid19.in, 2021 

 

Figure 1 Figure 1 Monthwise COVID19 Confirmed Cases, Chandigarh 
Source: Chdcovid19.in, 2021 
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Figure 2 Spatial Distribution of COVID19 from March 2020 to August 2021, Chandigarh 
Source: Chdcovid19.in, 2021 
 

The mortality rate in Chandigarh (0.07) is in the range of the states like Kerala and Maharashtra that have 
been on the forefront of COVID19 infections in the country. The fatallity rate in the City has been in the 
range of the national figures and higher that one of the states having the highest infection (Kerala), which 
is indicative of the spatial distribution and quality of health infrastructre. This aspect may require a 
deeper investigation on aspects as comorbidity related deaths or referral to hospitals in Chandigarh from 
adjoining cities of Mohali and Panchkula (Refer Table 4). 

Table 4 Fatality5 and Mortality6 Rates by (selected) States, India 

  Chandigarh Punjab Haryana Maharashtra Kerala Delhi India 
Fatality rate 1.24 2.75 1.28 2.12 0.54 1.74 1.33 
Mortality rate 0.07 0.05 0.03 0.11 0.07 0.13 0.03 
Mortality per 
million 
population 689.48 538.11 337.00 727.10 727.10 1280.00 321.50 

5 proportion of deaths from a certain disease compared to the total number of people diagnosed with the 
disease for a particular period (Newslit.org, 2021). 
6 proportion of deaths from a certain disease compared to the total population for a particular period 
(Newslit.org, 2021). 
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Source: Chdcovid19.in, 2021 and Mygov.in, 2021 

The distribution of higher order facilities specially that can cater to emergencies like a pandemic need to 
be augmented in Chandigarh. The city has 32 dispensaries, 23 nursing homes and 4 hospitals. As per the 
norms of URDPFI Guidelines, this health infrastructure is more than adequate for the population size of 
Chandigarh. However, here a point to be noted is the spatial distribution of the health infrastructure, 
which is visibly concentrated in the middle and higher density sectors. In times of pandemic, the hospitals 
and nursing homes are more equipped to handle the complexities, while at the same time measures are 
required to upgrade the capabilities of dispensaries to function as backup centres in emergencies. 

Chandigarh has two cities in its immediate vicinity, together popularly known as Tricity, which have had 
high dependency for facilities including health infrastructure till recent years. Though Chandigarh is a 
union territory governed by the central government and not a part of the neighbouring states of Punjab, 
Haryana, and Himachal Pradesh; it has developed into a vibrant and an important region. The Tricity, 
having an estimated population of 1.54 million and its region that of 2.1 million (Census of India, 2011), it 
is pertinent that a regional planning approach be adopted in future. 

Chandigarh has been built on the concept of neighbourhood planning. This needs to be further 
strengthened by assuring the provision of core services at neighbourhood level, hence bringing in an 
approach of decentralisation. 

 5. Relation between COVID19 and Green Spaces 
The first ever Town Planning Organisation (TPO) was established under the Ministry of Health in India 
(Government of India, 2021). The origins of town planning practice, particularly in India lie in ensuring 
health of residents (Geddes, 1918). Correlation between contagious diseases and density has not been 
researched upon much. Theoretically, dense areas lead to more interaction amongst people and are 
potential hotspots for spread of infectious diseases (Hamidi et.al., 2020). On the other hand, dense areas 
that are well planned have better facilities, though it may be difficult to impose social or physical 
distancing norms in such localities. Physical distancing is one of the measures adopted and imposed by 
the competent authorities to contain the spread of highly contagious diseases like COVID19. Poor 
sanitation conditions and non-availability of higher order health facilities is known to lead to more 
frequent and wider spread of such diseases. 

Socio-cultural and demographic characteristics and inequalities further contribute to a faster spread of 
infectious diseases and worsens the situation by limiting the access to health care system, in turn 
increasing the mortality rates. 

The most effective way to slow down the spread of highly infectious diseases is to minimize the human-
to-human contact, by way of lockdowns, work from home and teaching-learning through an online mode. 
Such interventions are crucial to the containment of pandemics and its effectiveness can be brought in 
through integration of the approaches of the central, state and local governments, and awareness 
building and mass education through appropriate use of social media and traditional mediums of 
communication like radio and television. 

The analysis of Chandigarh has significant implications on studying and combating other pandemics. 
Population density does have a correlation with the spread of COVID19. Therefore, population density is 
a variable for airborne infectious diseases. Mitigative measures in future epidemics caused by diseases 
like COVID19 should consider high density areas on a serious note. 

The need for a viable mix of green and built spaces and more access to such spaces in the 
neighbourhoods needs to be of prime concern in future planning. During the pandemic and its various 
stages of lockdowns and unlocking, open spaces have become the only ‘out of home’ option. It had been 
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noted in an earlier study (Bedi et al., 2021) that during lockdown people had suffered from fatigue, 
depression, insomnia, and anxiety, besides physical disorders. Proximity to green open spaces had been 
instrumental in improving the well being of the people in the city. Though there was lesser possibility to 
access the neighbourhood parks during the initial months of the lockdown due to strict implementation 
of the norms, it was found that people did take to walking and exercising in the parks wither during the 
very early hours of morning or during late evening hours. With the easing of the restrictions, people were 
found to use the parks and open spaces while observing the required physical distancing norms. 

6. Lessons for Urban Planners 
The spread of epidemics has been closely related to the built environment since the 19th century 
(Rodger, 2019). The importance of designing a modern sewerage system was not realised until the 
cholera outbreak across the world. Similarly, plague transformed the laws of the cities. The design of 
buildings, including design for daylight, ventilation and sewer and drainpipes, contributes significantly to 
the control of infectious disease transmission in the built environment. The concerns over public health 
had prompted the planners of the 19th century like Patrick Geddes to put forth the vision of the regional 
city. He took Howard’s idea of Garden City one step further by proposing regional planning as the answer 
to the congested large metropolis (Dudl and Sanchez, 1999). Further, Geddes maintained that each sub-
region would be developed with the principles of ecological balance and resource renewal in mind. These 
principles still need to be the basis of today’s smart city and real estate driven planning. 

The objective needs to be not to create alternative built forms, but on a society founded upon 
participatory approach and mutual cooperation. The ideas of the 19th century visionaries align with the 
present day requirement of promoting health for all and sustainable development. Basing the learning in 
these principles and the spatial analysis of corelation between the incedence of COVID19 cases with 
parameters as population density, distribution of health infrastructre, location of very high population 
concentration and areas of high activity, some lessons have been derived which will be helpful for the 
urban planners in the near furtue. 

Chandigarh, though developed with the vision of creating a primate city in the region, having socio-
cultural and economic linkages with its periphery, has emerged into a metropolitan city with three towns 
of up to 0.2 million population each within a 40-minute driving distance. The dependency of these 
smaller settlements on the city for facilities is an indication on the need for adopting a hierarchical and 
integrated regional planning approach which needs to address the economic, social, health, transport, 
and energy planning of the whole region to reduce the adverse impact of epidemics. 

Chandigarh is undoubtably amongst the greenest cities in the country having a hierarchical distribution of 
green spaces as well as avenues and boulevards. It has been noted that, this distribution of green spaces 
is not uniform across the sectors, specially in the sectors that were developed in the third phase which 
are also the ones that have higher density. Efforts are required towards creating the green spaces and 
integrating it with the water bodies to make it a comprehensive network of blue-green spaces in the city. 
It would be advisable to adopt a bottoms-up approach, starting at the lowest level in the hierarchy to fill 
the gaps and build the city’s resilience. 

Chandigarh has been planned based on the neighbourhood concept, sector being the smallest unit. The 
Plan intended to make each sector independent of others in terms of basic services. However, over the 
years of development, many specialised markets have emerged in the city, refuting in some instances the 
basic purpose of the neighbourhood planning concept. This is the case with the provision of basic health 
services as well, which has over time got concentrated in certain sectors. As planners and administrative 
implementors of the development plans, actions are required to be taken to maintain the essence of the 
basic plans for the larger benefit of the residents. 
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Lastly, in this age of data driven cities, it is pertinent that the granularity of data be maintained by 
creating a strong digital infrastructure through the integration of public and private sectors at the local 
level. Such initiatives can be beneficial for the administration in times of not only epidemics but managing 
other disasters as well. 

7. Conclusions 
Historically, epidemics have always been key in shaping the urban environment. Cities are areas of 
concentration, and it is due to the concentration of population and activities that these places thrive. 
Concentration of population is a known cause of spread of infectious diseases, and this correlation has 
been spatially established in the case of Chandigarh. The required measure by the competent authorities 
is to ensure the provision of the basic services to the people irrespective of density, while at the same 
time ensure a balanced distributions of green spaces as these will be the pockets essential for the well-
being of the citizens in future, in case of similar pandemic like situations. 

The COVID19 pandemic has showcased non-traditional ways of work and life, in terms of online modes 
and work from home, which may lead the way in near future in revision of the land use, density and 
space norms of the urban settlements.  
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Abstract

COVID-19 has swept around the world, cities has suffered unprecedented challenges
such as economic halt, limited interpersonal interaction and compressing space. The
epidemic has suppressed the vitality of urban space, resulting in its weaken socio-
economic function. In particular, the elderly population over 65 years old is in a period of
strong social demand, but their economic and social activities are reduced. We need to
summarize and reflect on the vulnerability characteristics and health and safety
problems of the cities under the impact of the epidemic, and strengthen the resilience of
the city and ensure the urban health and safety are the focus of urban planning and
governance in the future.This study explores the practical approaches of resilience
regeneration and planning of aging community. By field investigation and statistical
analysis of the case of Chengzheng aging community in Xiangtan City of China, it is
found that the community environmental satisfaction of the elderly is significantly
affected by outdoor activity time. This study propose some suggestions such as
regenerating the internal space of the elderly community, increasing the cultural space,
social community space and commercial space, so as to improve their accessibility of
outdoor activities, and then improve the ability of aging communities to resist public
health emergencies, promote the socio-economic activities of elderly and increase their
health and happiness.
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1. Theoretical evolution of resilience city

1.1. Concept and theoretical evolution

The process of global urbanization is accelerating unprecedentedly, and the various risks and

crises faced by cities are gradually increasing. Urban managers have to think about the planning

methods and models of how to deal with those risks and crisis, namely to strengthen the

resilience of the city. (Coaffee & Lee, 2016) Urban and regional planning plays a key role in

defining urban resilience, coping with the crisis, and strengthening urban resilience.

The term “urban resilience” first appeared in ecological field in 1970s (Coaffee & Wood,2006).

Holling (1973) put forward the concept of “ecosystem resilience” —the persistence that natural

system respond to ecosystem changes caused by natural or man-made reasons.Two decades

later, Holling (2002) first applied the “ecosystem resilience” to human society and an “adaptive

cycle” model is proposed to describe the interaction between disturbance and reorganization

and its resilience change in social-ecosystem. From 2001 to 2007, American urban and regional

planners, ecologists and environmentalists began to study the response of urban systems to

disaster risks.(Holling,1996; Pickett,2004; Clout et al.,2007) Since then, the concept of “resilience”

has been applied by many disciplines, and the research object has expanded from “ecosystem

resilience” to “social ecosystem resilience”. Hereafter, “resilience” has become an effective way

to understand the urban social and ecological structure.(Folke,2006) Since 2008, with the

improvement of response awareness to financial crisis, global warming, extreme disasters, urban

terrorist attacks and other crises, researchers in different fields around the world have joined the

research of resilient cities.(Evans,2011; Desouza & Flanery, 2013; Pendall et al, 2010)

From 2001 to 2007, the concept of “resilience” has been widely used in the study of urban

system's adaptability to unpredictable, large and uncertain disasters in the future. (Hatuka,2018;

Bigger & Webber,2021) Since 2008, researchers from the fields of engineering, public

management, computer science, sociology, economics and other disciplines all over the world

have joined the research team of resilient cities, which contributed to the interdisciplinary

development.(Wildavsky,1988) Thus, the concept of resilience has been widely used in the

research of adaptive strategies of urban system in the face of unpredictable, large and uncertain

environmental change in the future, which has become the focus of current research.

(Barnett,2001; Thomalla et al., 2006)
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Table 1. Change of Perspective of Resilience Theory

Perspective from
resilience

Resilience of
Engineering

Resilience of ecological

system

Social ecological

resilience

Characteristic

Resilient time

and efficiency

Buffering capacity Impact
resistance Function
maintenance

Reorganization

Maintenance

Development

Focus
Recovery constant

and persistence
Immunity and adaptability changeability, learning and

innovation

Context Adjacent to a single
equilibrium state Multiple balances

Adaptive cycle, integrated
system feedback, and
cross-scale dynamic
interaction

Source:C. Folke(2006), Liao K.H.(2012) and Gunderson L. H.(2001)

1.2. Research progress of resilient city

Compared with the traditional concept of disaster reduction, urban resilience pays more

attention to the social dimension of the city and the non-material conditions of the city in

response to disasters. The concept of resilience is of great significance to urban planning. On one

hand, it provides a new way to respond to uncertainties in spatial planning and urban

development, and on the other hand, it provides a paradigm for urban development strategies to

cope with large-scale social, environmental or economic changes. By using the concept of

resilience, urban planning can be linked to natural and ecological systems and social and human

elements on the other, both of which are the focus of planning efforts. From the end of 1990s,

some researches on the relations between resilience and urban planning absorbed academical

attention, and emphasized “preparation and mitigation action”. (Godschalk,2003)

Later, the literature on resilient planning was broadened to mitigation strategies, such as

reducing greenhouse gas emissions and coping with climate change. In recent years, the

challenge of climate change has become more obvious, and planners and policymakers are

gradually aware of using the mitigation approach to ensure complete security is very difficult (or

impossible), while the resilience strategy is more adaptive and flexible.(Fleischhauer M,2008)

Researchers proposed a framework of resilient urban planning called “vulnerability analysis,

urban governance,prevention and uncertainty-oriented planning”, which incorporates mitigation

and adaptation. Actually, there are many studies on resilient cities emphasizing different facets

645



Chai, Ning; Fan,Xin; Liu, Jing
Research on the Resilient Regeneration

and Planning of Aging Community
in the Post COVID-19 Era

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

of urban resilience. The theoretical challenge is to put multiple urban dimensions (social,

economic, cultural, environmental) into a unified framework, and proposed a resilient city

framework composed of vulnerability analysis, urban governance, prevention and uncertainty-

oriented planning framework (see Fig.1). (Jabareen,2013) Firstly, the vulnerability analysis is used

to identify the relatively vulnerable groups and communities in the city, to assess the scale of

urban informal space and social, economic and environmental conditions, and meanwhile

analyze uncertainties in the future of the city, as well as to express the above information by

spatial distribution.(Satterthwaite,2013) Secondly, government control mechanisms should be

established to incorporate diverse participants related to resilience into the planning

collaboration process and formulate effective actions to mitigate climate change.(Burton,2015)

Thirdly, preventive strategies should be implemented to reduce greenhouse gas emissions in

cities and promote alternative energy sources. Finally, uncertain-oriented planning, should be

formulated to regulate disaster-prone areas through land use management, block and building

design, in order to create a sustainable urban form.(Jabareen,2013)

Figure 1. Framework of resilient urban planning

Source: Jabareen Y. (2013) (Adjusted by authors)
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2. Threats to aging urban communities affected by COVID-19

2.1. Impact of epidemic on aging communities

With the aggravation of population aging, such as Japan, Hong Kong, Singapore, Taiwan, South

Korea, etc.(Fig.2), aging communities have emerged in many cities, namely, most residents there

are the elderly over 65 years old. Since the end of 2019, COVID-19 has been raging around the

world, and the health of the elderly has been unprecedentedly threatened. Compared with

climatic natural disasters, epidemics test the resilience of cities more strictly. Many scholars

began to study the impact of new crown epidemics on aging communities, and found that under

the influence of the COVID-19, the physical health of the elderly has been threatened, moreover,

some community spaces have been closed due to the need of epidemic prevention.(Portegijs et

al.,2021) Aging communities often have high population density, narrow roads and poor mobility,

and the low level of infrastructure construction is not allowed to maintain the physical distance

of outdoor space. The scope of activities of the elderly population is limited, unlike the young

people who can often go out to the open public space in the area for social networking, and

during the epidemic, thus, most elderly have to stay at home inevitably, and their social activities

have been seriously affected, resulting in worse mental health.(Parikh et al., 2020) Some

comparative researches proposed that after the occurrence of COVID-19, the number of

destinations for elderly decreased significantly with spatial activities limited, and their quality of

life were decreased concomitantly. (Suzuki et al., 2020) Epidemic prevention policies made by

governments around world have affected the activity space of the elderly, and some researches

explore whether the regeneration of aging communities would eliminate the negative impact

from COVID-19 on the elderly’s activity space and improve their quality of life. (Levinger et al.,

2021)

Figure 2. Age profiles of selected Asian economics

Source: Loo, et al.(2017)
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2.2. Resilient regeneration of aging communities

Affected by COVID-19, the main academic focus of urban aging community is the social

communication activities of the elderly, which is the necessary guarantee for them to improve

their mental and physical health, and has been widely recognized academically. Generally,

COVID-19 is likely to coexist with human beings for a long time, in order to protect the physical

and mental health of the aging population and promote the sustainable development of the

aging community, it is necessary to think about the resilient regeneration and planning of the

aging community in the post COVID-19 era. Integrating epidemic prevention and control into

urban spatial planning is conducive to improving the level of urban infrastructure and housing,

especially for the regeneration of aging communities. The research on resilience regeneration of

aging communities is mostly carried out from the aspects of spatial satisfaction(Yung et al., 2019),

local attachment and perception to the environment (Sun et al.,2020), social network

activity(Choi et al.,2018), community environment (Leung & Liang,2019), open space

building(Subramanian & Jana,2018), etc. It is found that in the post COVID-19 era, while meeting

the needs of the elderly for epidemic prevention, we should strengthen the creation of the public

open space for the elderly community, so as to meet elderly’s needs for community activities,

enhance their attachment and perception to the local community, improve the frequency of

social interaction, promote their physical and mental health, minimize their normal life

influenced by COVID-19, as well as improve the spatial resilience of aging communities. (Bhuyan

& Yuen,2021; Zhang & Chan,2020; Yung et al, 2016;Loo et al., 2017)

3. Current situation of Chinese aging community in post COVID-19 age

3.1. Introduction to the case of Chinese aging community

This study selects the Chengzheng old community of Xiangtan City in China as the objective site

(Fig.3). This area is the birthplace of Xiangtan City, with a history of nearly 1000 years. Nowadays,

however, it has become the oldest urban area in the city and the proportion of the elderly

population over 65 years old exceeds 80%, which can be seen as the aging community.
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Figure 3. Location of aging community (research site)

(Drawn by authors)

As shown in Fig.4, the selected aging community in this study is located in the northwest of the

old community in Chengzheng street. More than 80% of the residents in the aging community

are over 65 years old, and the proportion of elderly residents in communities outside the region

is relatively small. The old community of Chengzheng street is mainly residential buildings, with

few public and commercial buildings. Due to its long history and culture, there are a small

number of historic buildings(Fig.5). In terms of the building quality of old communities, about

35% of the buildings on the site are of poor quality, mainly residential buildings, and most of the

buildings with good quality are commercial and public (Fig.6). In terms of building floors,

buildings with more than 7 floors are mostly public buildings, and that of 4-6 floors are mainly

commercial ones, while residential buildings are mostly old-fashioned traditional residential

buildings with 1-3 floors.(Fig.7)
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Figure 4. Planar graph of Chengzheng old community

(Drawn by authors)

Figure 5. Distribution of functional buildings

(Drawn by authors)
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Figure 6. Distribution of quality of buildings

(Drawn by authors)

Figure 7. Distribution of floors of buildings

(Drawn by authors)
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3.2. Current situation and problems faced by aging communities

3.2.1. The travel of the elderly population has been seriously affected

Influenced by COVID-19, travel activities of elderly people over 65 years old in Chengzheng aging

community have been seriously affected. From the big data of regional travel heat map from

2019 to 2021, the travel heat of aging communities shows a decreasing trend year by year (Fig.8),

which poses a serious threat to the physical and mental health of the elderly living there. After

the outbreak of COVID-19, the research group collects 238 data samples of people over 65 years

old through the visits and questionnaires（from 2020.10 to 2021.05）, and finds out that after

the epidemic prevention measures are carried out, although the epidemic has brought

depression to most of the elderly, the proportion of elderly people who are persisting in travel

has the lowest tendency to get depression.(Fig.9)

2019 2020 2021

Figure.8 Annual average change of travel frequency in aging communities（2019-2021）

Source: Drawn based on Gaode travel big data
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Figure.9 Relationship between monthly travel time and depression in the group of elderly

Source: Questionnaire data analysis

3.2.2. Relative poor living space quality for elderly in aging community

Through field research, it is found that the living environment of the elderly in Chengzheng aging

community is relatively poor, such as dilapidated buildings, outdated infrastructure, poor

convenience of road system, lack of public space in the community, and worse health situation .

Specifically, the traditional street space texture is messy, the living space is mixed with people

and vehicles, the rest and commuting space are limited, the street scale is small, there are many

roads with lower accessibility, and the neighborhood privacy is poor. In this case, once the

epidemic breaks out, even if every resident stays at home, only an infected person will cause

community transmission, which is also a disadvantage of the old community, just like the

epidemic outbreak caused by community transmission in Mumbai slums. Therefore, in the post

COVID-19 era, the aging community needs not only a closed system for epidemic prevention and

safety, but also a public space to meet the social needs of the elderly, which is also the focus of

the regeneration and planning for aging community.
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Figure 10. Poor living space quality in Chengzheng aging community

(all photos are taken by our research group)

3.3. Influencing factors of elder’s satisfaction for community environment

This study conducted interviews and questionnaires with 423 residents of aging community to

analyze their perception of the community environment and the influencing factors of this

perception after the outbreak of the epidemic. “satisfaction of community environment” is

selected as the affected factor (y), and the factors such as gender, age and education, economic

factors, emotional factors and habit factors are selected as the influencing factors(x) to construct

a Multiple Logistic Regression Model. The analysis results by SPSS are as follows. The factors that

have a statistically significant impact on the community environmental satisfaction of the elderly

population include: gender, health, family's annual expenditure, living satisfaction, exercising

time, preparing for pension, security and financial support for family.
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(1) Compared with “very dissatisfied with the living environment”, on the premise of very

satisfied, the regression coefficient of “gender” is 2.129 and presents a statistical significance of

0.01 level (z=2.810, P=0.005< 0.01), which means that “gender” has a significant positive impact

on the satisfaction of community living environment, because the value of OR (odds ratio) is

8.405, showing that compared with men, women’s satisfaction with living environment is 8.405

times higher than men’s. It can be seen that after the outbreak of the epidemic, female residents

in aging community have stronger psychological adaptability to the environment than men.

(2) Compared with “very dissatisfied with the living environment”, on the premise of feeling

satisfied with the living environment, the regression coefficient of “health perception” is 0.599,

showing a statistical significance of 0.05 level (z=2.015, P=0.044<0.05), which means that there is

a significant positive correlation between health status and living environment satisfaction. As

the OR value is 1.820, so when the health status of the elderly is good, the increase range from

very dissatisfied to satisfied with the living environment is 1.820. It can be seen that even under

the condition of poor environmental quality of objective material space, good physical condition

will increase the satisfaction of the elderly with the living environment.

(3) Compared with “very dissatisfied with the living environment”, on the premise of feeling

satisfied with the living environment, the regression coefficient of the elder's family expenditure

is -0.723 and presents a statistical significance of 0.05 level (z=-2.203, P=0.028<0.05), which

means that the annual family expenditure has a significant negative correlation with the elder’s

living environment satisfaction. Because the OR value of 0.458 shows that for every unit of

annual household expenditure, the range of the elderly from satisfaction to very dissatisfaction

with the living environment will increase by 0.485 times. It can be seen that because the

research community is an aging community with relatively low economic income, they care more

about how much money they spend than they can earn. Once the annual household expenditure

exceeds a certain range, their satisfaction with the living environment will be reduced.

(4) Compared with very dissatisfied with the living environment, on the premise of feeling

general about the living environment, the regression coefficient value of residents’ “life

satisfaction” is -1.557, and shows a statistical significance of 0.05 level (z=-1.991, P=0.047< 0.05),

which means that “life satisfaction” has a significant negative impact on “living environment

satisfaction”. Because the OR value is 0.211, the change range of residents' satisfaction with the

living environment from “very dissatisfied” to “feel average” will be reduced by 0.211 times for

each unit of life satisfaction. Most elderly residents do not regard life and residence as a whole,

which can also reflect that elderly residents can't stand the current living environment when they
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are satisfied in other aspects. Moreover, the more satisfied they are in other aspects, the higher

their requirements for the living environment.

(5) Compared with very dissatisfied with the living environment, on the premise of very satisfied

with the living environment, the regression coefficient value of the independent variable

“average time of each exercise in recent year” is 1.404, and shows a statistical significance of

0.05 level (z=2.436, P=0.015<0.05), indicating that “time of each exercise” will have a significant

positive correlation with the satisfaction of the living environment of the elderly. As the OR value

is 4.073, and when each exercise time is increased by one unit, the change range from very

dissatisfied to very satisfied with the living environment is 4.073 times. It is found that even

affected by the epidemic, as long as residents can go out for physical exercise, they will greatly

improve their satisfaction and happiness with the living environment.

(6) Compared with being very dissatisfied with the living environment, on the premise of feeling

general about the living environment, the regression coefficient value of the independent

variable “whether residents have saved or prepared for the elderly” is -0.920, and shows a

statistical significance at the level of 0.05 (z=-2.379, P=0.017< 0.05), indicating that there is a

negative correlation between “saved or prepared for the elderly” and “satisfaction with living

environment”. Because the OR value is 0.399, compared with no provision for pension savings,

the reduction of the elderly with provision for pension savings from general to very dissatisfied

with the living environment is 0.399 times. Thus, the more fully the elderly prepare for their own

pension, the higher the requirements for the quality of the surrounding environment, because

they have the ability to make economic investment to change this environment.

(7) Compared with being very dissatisfied with the living environment, on the premise of being

very satisfied with the living environment, the regression coefficient value of the independent

variable “sense of outdoor security” is 2.519 and presents a statistical significance at the level of

0.01 (z=4.454, P=0.000<0.01), which means that “sense of outdoor security” has a significant

positive impact on “satisfaction with the living environment”. Because the OR value is 12.417,the

change range from very dissatisfied to very satisfied with the living environment is 12.417 times

when the elder’s sense of security increases by one unit. Obviously, the sense of security brought

by the outdoor environment to the elderly directly affects the their satisfaction with the quality

of living environment.

(8) Compared with very dissatisfied with the living environment, on the premise of feeling

general about the living environment, the regression coefficient of the independent variable

“financial support for family” is 0.729, and shows a significant level of 0.05 (z=2.023, P=0.043<

0.05), which means that “financial support for family” will affect “satisfaction with the living
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environment” positively. Because the OR value is 2.073, compared with the elderly who have no

financial ability to support their families, the satisfaction of the elderly with this ability to the

living environment will increase by 2.073 times. it can be seen that the harmony of family

economic relations will improve the satisfaction of the elderly with living environment.
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Table 2. Results of Multiple Logistic Regression Analysis

Influence factors Dissatisfied Commonly Satisfied Very
satisfied

Gender 1.402*
(2.204)

1.661**
(2.711)

1.163
(1.923)

2.129**
(2.810)

Age 0.060
(0.184)

0.002
(0.005)

0.263
(0.870)

0.206
(0.541)

Educational level (1=uneducated; ) -0.078
(-0.285)

0.148
(0.555)

0.061
(0.236)

0.420
(1.233)

Living condition -0.109
(-0.517)

0.146
(0.743)

0.036
(0.188)

-0.048
(-0.207)

Health 0.417
(1.324)

-0.031
(-0.101)

0.599*
(2.015)

0.205
(0.528)

What is your family's annual income? -0.093
(-0.284)

-0.267
(-0.860)

0.003
(0.010)

-0.697
(-1.769)

What is your family's annual expenditure? -0.575
(-1.660)

-0.607
(-1.852)

-0.723*
(-2.203)

-0.322
(-0.759)

Satisfied with life -1.116
(-1.362)

-1.557*
(-1.991)

-0.645
(-0.817)

-1.544
(-1.524)

Have you given up many previous activities and hobbies? 0.067
(0.100)

-0.342
(-0.543)

-0.468
(-0.755)

-0.302
(-0.383)

Do you feel that your life is not full enough? 0.172
(0.239)

0.296
(0.433)

-0.161
(-0.239)

0.743
(0.843)

Are you often upset? 0.185
(0.249)

-0.200
(-0.283)

0.130
(0.185)

0.181
(0.210)

Do you feel refreshed most of the time? -0.292
(-0.370)

0.250
(0.334)

0.534
(0.714)

1.307
(1.239)

Are you worried that something bad will happen to you? -0.935
(-1.343)

-0.307
(-0.469)

0.387
(0.596)

-1.123
(-1.317)

658



Chai, Ning; Fan,Xin; Liu, Jing
Research on the Resilient Regeneration

and Planning of Aging Community
in the Post COVID-19 Era

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

Influence factors Dissatisfied Commonly Satisfied Very
satisfied

Do you feel happy most of the time? 1.348
(1.796)

1.218
(1.717)

0.809
(1.167)

1.448
(1.447)

Do you often feel helpless? 0.599
(0.799)

0.337
(0.470)

0.008
(0.012)

-0.403
(-0.415)

Would you rather stay at home than do something you are not familiar with? -0.199
(-0.271)

-0.339
(-0.486)

-0.137
(-0.198)

-0.745
(-0.844)

Do you think your memory is worse than that of other peers? 0.665
(1.012)

0.752
(1.196)

0.755
(1.214)

0.746
(0.922)

Do you feel useless? -0.279
(-0.393)

-0.723
(-1.085)

-0.319
(-0.489)

0.766
(0.833)

Do you feel energetic? 0.218
(0.272)

-0.414
(-0.547)

-0.630
(-0.843)

-0.209
(-0.222)

Do you feel hopeless in your situation? 0.461
(0.656)

0.466
(0.695)

0.045
(0.068)

0.595
(0.659)

How often have you participated in physical exercise
(including dancing, walking, boxing, playing ball, etc.) in the past year?

0.060
(0.264)

-0.047
(-0.225)

0.010
(0.050)

-0.168
(-0.619)

How much time do you spend exercising each time in the past year? 1.433**
(2.861)

1.234**
(2.578)

1.151*
(2.436)

1.404*
(2.436)

Will you take the initiative to care about international and domestic current affairs and politics in the past year?
(through newspapers, television, radio, etc.)

-0.163
(-0.736)

0.019
(0.092)

0.127
(0.626)

0.083
(0.316)

Do you learn new skills and interesting knowledge by self-study or by taking classes ? -0.232
(-0.377)

-0.428
(-0.725)

-0.761
(-1.305)

0.676
(0.829)

Do you continue to work for public agency? 0.387
(0.547)

0.536
(0.791)

0.829
(1.242)

0.695
(0.871)

Can your income support your basic living needs (clothing and food)? -0.417
(-0.969)

0.071
(0.170)

0.329
(0.801)

0.532
(0.993)

Have you saved or prepared for your pension? -0.795
(-1.933)

-0.920*
(-2.379)

-0.367
(-0.986)

0.344
(0.735)
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Influence factors Dissatisfied Commonly Satisfied Very
satisfied

How secure are you to your surroundings when you go out alone? 1.228**
(2.848)

1.341**
(3.214)

1.277**
(3.111)

2.519**
(4.454)

Are you free to provide financial support for your family? 0.739*
(1.994)

0.729*
(2.023)

0.603
(1.713)

0.753
(1.749)

Intercept -5.883
(-1.737)

-3.909
(-1.206)

-8.195*
(-2.509)

-20.691**
(-4.557)

Likelihood ratio test: χ²(116)=256.540,p=0.000 Y: Are you satisfied with the living experience in your community?

McFadden R 2: 0.223 Cox & Snell R 2：0.455 Nagelkerke R 2：0.487 * p<0.05 ** p<0.01 the value in ( ) is Z value

Table.3 Likelihood ratio test of multi classification logistic regression model 

Model -2Log Likelihood Chi Square df p AIC BIC

Intercept 1148.079

Final Model 891.539 256.540 116 0.000 1131.539 1617.224
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4. Resilience regeneration and planning strategy for aging community
Due to the serious impact of COVID-19, the daily activities of the elderly population have been restricted,
and their physical and mental health has been affected. In order to solve this problem, based on the
analysis of the current situation of the aging community, and from the perspective of improving the
satisfaction of the elderly to the community environment, ensuring the safe travel of the elderly through
resilience regeneration and planning of the community is an important premise and guarantee to
improve the age friendly level of the aging community under the influence of the epidemic and enhance
the resilience and sustainable development ability of the community.Therefore, based on the needs of
residents, we put forward the resilient regeneration and planning methods for aging communities from
two levels—spacial and social economy.

4.1. Resilient regeneration and planning at the material space level

Our investigation found that the physical space environment of the community has weak cultural space
foundation, few daily cultural activities, low-end commercial formats, insufficient vitality of commercial
space, serious problems of industrial convergence, lack of utilization of community green space, weak
landscape interaction space, and old public infrastructure. The utilization rate of public space is not high,
and the community is closed and lack of communication.(Fig.11)

a.Cultural aphasia b. Industrial deactivation

c.Ecological imbalance d. Space loss

Figure 11. Existing problems of spatial quality in aging communities

(Drawn by authors)
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Therefore, this study proposes the following community space resilience regeneration planning schemes:

(1) Reorganize the cultural space. Make full use of the cultural memory function of the historical and
cultural heritage in the community, open up the spatial context of history and culture, and realize the
continuation and reconstruction of culture, so that the community elderly in the post epidemic era can
recover their cultural memory and enhance their sense of belonging and happiness.(Fig.12)

a.Cultural memory node b.Interpretation of cultural connotation

c.Street culture sharing

Figure 12. Cultural space reorganization

(Drawn by authors)
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(2) Update and transform the community space. Demolish damaged and dangerous buildings and
temporary buildings, properly renew them on the basis of protecting traditional residential buildings,
expand and enrich the functions of the original street space, introduce roof greening into old community
buildings, expand the coverage of ecological environment, update the ventilation and lighting of old
buildings, and create a new living space for the local elderly population, Improve the internal space use
efficiency of the elderly, so that they can realize daily life, cultural life and outdoor activities without
going out of the community.(Fig.13a)

(3) Improve the traffic system and shape the image of “slow community”. Open up the road traffic
network, orderly layer the road network, and realize the traffic micro-circulation within the community.
In order to ensure the travel safety of the elderly, the community should realize the diversion of people
and vehicles, and plan and configure parking. In order to avoid parking spaces occupying public space, the
mixed parking mode of three-dimensional parking, underground parking or building front parking can be
explored. Flexibly manage the road edge environment, reduce the lane width and broaden the spatial
scale of sidewalks. Increase the diversity of community travel path selection, improve the radiation range
of surrounding upper shops and public services, and enhance the vitality of the block. In addition, the
road surface should be leveled and anti-skid treated. The road surface should be kept flat and paved to
ensure that the road surface has no wide joints, meaningless bulges and other factors that are easy to
cause the elderly to trip. Anti skid and waterproof pavement shall be adopted to ensure good road
drainage and prevent all potential safety hazards.(Fig,13b,13c)

(4) Optimize public space and promote community communication. Fully tap the potential of space
regeneration, organically integrate and update the closed residential space and semi open corner space,
create a flexible community street space composed of buildings, living areas, activity space and walking
space, and strengthen the relevance of space. According to the spacial needs of the elderly, an internal
plastic activity space during the day and night should be created .(Fig.13d)

(5) Community ecological environment restoration. Make full use of the ecological environment
advantages of Yuhu Park and Xiangjiang River near the community to create a landscape sight corridor.
Through the ecological greening transformation of road corners and pedestrian space, as well as the
landscape implantation of building enclosure and space, set up “pocket park” in the community. Build a
special rainwater pipeline and build a roof water collection and circulation system to let the roof
rainwater runoff and rainwater not absorbed by plants flow into the underground reservoir, which can be
recycled after treatment; In the lower layer of green soil, porous materials are used to build a permeable
layer, and rainwater storage spaces of different sizes and shapes are formed with the permeable inter-
layer.(Fig.14)

Through the above methods and means, the aging community will have more spatial vitality on the basis
of the cultural atmosphere of the original historical block. In the post epidemic era, while keeping the
neighborhood relatively closed (avoiding the inflow of infectious people), improving the social cycle
within the neighborhood (making the elderly socialize nearby) can not only achieve the effect of epidemic
prevention and control, but also achieve the social goal of the elderly, so as to achieve the ultimate goal
of community space resilience renewal.
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a.Renewal of old and dangerous buildings

b.Regulate parking and dredge traffic flow

c.Traffic optimization method d. Resilient community spaces

Figure 13. Resilience regeneration of aging community space

(Drawn by authors)
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Figure 14. Ecological resilience restoration in aging community

(Drawn by authors)

4.2. Resilience regeneration and planning at the socio-economic level

At the socio-economic level, the tenacity regeneration of industrial space should be realized. Tap local
characteristic culture and increase industrial vitality. Finding the potential ability of the community
elderly to participate in reemployment is the goal of the elderly to participate in the development of
community industrial form and realize active aging. Configure relevant industries according to different
demand levels such as physiological needs, safety assurance, social activities and cultural experience,
such as industries connected with culture and tourism, characteristic catering, characteristic home stay,
characteristic cultural creation, photography and leisure, interactive exhibition, etc., so as to make the
community's history and culture glow on the basis of retention. A virtuous circle of community industrial
development will be constructed through four modes — residents' self reform, government
transformation, semi market-oriented and market-oriented operation. Through this method and means,
we can increase the income of local residents and solve the economic difficulties of the elderly. After the
outbreak of the epidemic, there have been short fluctuations in domestic and foreign markets. How to
ensure industrial prosperity is particularly important. Especially for the elderly, when the economic
income is small, how to increase their income to achieve wealth freedom is also the goal that the resilient
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regeneration and planning of the aging community should achieve at a socio-economic level. At the same
time, the community should irregularly hold fellowship activities and skill training according to the
interests and hobbies of the elderly, so that the elderly can not only have a sense of security, but also
have fun and even do something for the elderly.

Figure 15. Space vitality map of resilience regeneration planning of aging community

(Drawn by authors)
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5. Conclusions
In the post COVID-19 era, the satisfaction of the elderly for community environment is significantly
affected by social activities. The long-distance social activities of the elderly have a great test on their
physical strength and are not conducive to their physical and mental health. Therefore, this paper
proposes to organically regenerate the internal space of the elderly community under the concept of
resilient city, and improve the quality of community space by means of cultural space organization,
community facility renewal, transportation system improvement, public activity space optimization,
material level resilient regeneration of ecological space restoration, and socio-economic level resilient
regeneration of industrial space optimization. On the premise of ensuring public health safety, it is found
that the above methods will ensure the social vitality of the elderly in the community, improve their
satisfaction with the space environment, and promote the development of physical and mental health, so
as to realize the resilience regeneration of the elderly community in the post COVID-19 era.
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Abstract 

The World Health Organization and the European Healthy Cities Network recommend that 

urban planning and design focus on communities and enhance their well-being. In recent years, 

urban planning and design have provided urban redevelopment in formerly peripheral or cross-

border areas. It has offered the opportunity to redesign the public sphere toward sustainable 

and healthier cities. Benfica is a District of Lisbon in Portugal, which evolved from an overlap of 

a rural village and a suburbanisation process led by a railway line. It has its character, excellent 

urban livelihood, and high centrality potential. Benfica is a whole area of green spaces: old rural 

areas such as Quinta da Granja, urban pockets, the Monsanto Forest Park, and the heritage 

rehabilitation that allowed the Baldaya Palace gardens to be opened to the public. The study 

explores the role and impact of proximity green spaces in healthier cities through a mixed 

methodology, applied to the Green Capital of Lisbon 2020 and Benfica, which is seen as a 

representative neighbourhood (1) Literature review, policies, urban planning, (2) observation 

methods, mapping, and spatial analysis of types of green spaces and their correlation with 

different parameters.  
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Healthy City, Urban Green Spaces (UGS), Urban planning, Neighbourhood, Benfica - Lisbon 

1. Introduction   
In recent years, exponential urbanisation and population concentration have become one of the 

many global challenges Humanity has to tackle, although the scale and rate of growth differ so much, e.g. 

between Europe and Sub-Sarian Africa. 

  According to the United Nations (2020), currently, half of the world's population lives in urban 
areas - that is: 3.5 billion people - and the expectation is that this number could reach 5 billion as early as 
2050. Therefore, the urban space, social and environmental issues gain greater expression when promoting 
quality of life, sustainability, well-being, and fostering healthier living conditions.  
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Health has been at the centre of issues concerning urban areas. Industrialisation and increasing 
uncontrolled urbanisation have reflected in the deterioration of the living conditions of populations and, 
consequently, generated health inequities in local communities (Takano, 2003; Valhov, Gibble, 2004, 
Freudenberg, & Galea, 2004, Simões, 2007; Lawrence, 2013, Williams, 2013), implying an increase in non-
communicable and communicable diseases (Alirol et al., 2011, WHO, 2014) and the increased risk of 
emerging infectious diseases (Neiderud, 2015), such as Covid-19 (Pineo, 2020).  

According to the World Health Organization - WHO (1946), the concept of health is presented as 
"a state of complete physical, mental and social well-being and not merely the absence of disease or 
infirmity", it should be promoted by strategies and actions aimed at its improvement and contributing to 
well-being (WHO, 1986). 

The evolution that cities have undergone over time presents consequences, among them the need 
for UGS, which should be considered key elements in urban policies with a view of sustainable cities' 
development. Several public health and urban planning policies mention the importance of having green 
spaces close to places of residence and the association of short distance with increased use (Schipperijn et 
al., 2010; Franco & Costa, 2021; Louro, Franco, & Costa, 2021). In this sense, it is vital to understand how 
the urban environment influences the use and access to these spaces, what spaces we have and what 
characteristics they possess to leverage their benefits for the entire urban population. 

This study explores the contributions of UGS in the construction of healthier cities and aims to 
characterise the supply and evaluate the degree of insertion of green spaces in the urban network, trying 
to verify how they reflect in the lives of populations, namely in their physical and mental health.  

The analysis has as a case study the UGS in the Benfica, in Lisbon, Portugal.  

This paper consists of five parts: the first part is the introduction; the second part contains a 
literature review focused on the green spaces issues and their relation with the healthy environment; the 
third part contains a description of the methods and the study area; the fourth part corresponds to the 
presentation and discussion of the results of the observation grid carried out in Benfica's green spaces and, 
finally, the last part reports the main conclusions. 

2. Green spaces and the healthy urban environment 
The interaction between urban environment and health is more intimate than commonly thought 

and directly affects the quality of life of the urban population (Marques da Costa and Kállay, 2020). The 
environment emerges as an interaction between disease agents and the susceptible human host (Gouveia, 
1999). Therefore, there is an increasing concern among citizens about the potential impacts of the 
environment on health (Meira & Carvalho, 2012). The way the environment is built and developed is linked 
to and dependent on urban planning and design, since it seeks the best solutions in land use, is associated 
with economic and other criteria that lead to the promotion of well-being (Rawls, 1993; Queirós, 2000).  

The relationship between socioeconomic conditions and availability of UGS, encompassing its 
quality, was first identified in Anglo-Saxon contexts due to the origins of the environmental justice 
movement (Holifield et al., 2009; Laurent, 2011). However, more recent studies conducted in European 
contexts have sought to highlight the existence of inequalities in the distribution of green spaces, 
emphasising that Southern European cities present values of green space availability below the European 
average, namely when compared to Northern European cities (Kabisch et al., 2016; Ribeiro et al., 2017). 
The lack of local UGS results from a particular cultural background in the cities, which became more evident 
as they sprawled and matured into metropolitan structures.  

Due to the difficulty of getting around and lack of access to leisure areas, physical inactivity reflects 
in the urban population and is responsible globally for 3.2 million annual deaths (ref). In other words, 
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variations in populations' health, both physical and mental, can be associated with the availability and 
quality of nearby local level UGS. In this context, it is necessary to provide adequate UGS in quality and 
quantity, promoting sustainable urbanisation, for example, investing in the urban rehabilitation and 
regeneration of derelict sites within the urban centres.  

The main green structure comprises spaces with different vegetation densities, offering a range of 
services and amenities and attracting many users with different social and age profiles. Such structure 
should comprise a broad offer of typologies such as gardens, urban and suburban parks, sports areas, urban 
gardens, special enclosures such as zoos, parks for attractions and exhibitions (Magalhães 1992).  

The Municipal Master Plan of Lisbon of 2020 (Deliberação n.º 70/2020) may be a reference in this 
respect. The Municipal Ecological Structure is formed by the Fundamental and Integrated Ecological 
Structure, being the first one faced in a metropolitan scale, constituted by the system of structuring 
corridors and wet system and the second one in a municipal scale is constituted by green spaces, 
permeable green terraces to preserve, green spaces of framing to build areas and wooded axes.  

These spaces are part of the integrated Municipal Ecological Structure, the consolidated green 
spaces and are subdivided into the following subcategories: I) Green spaces for recreation and production: 
are non-built, permeable, and planted spaces, on organic soil in natural terrain, public or private, including 
gardens, large patios of buildings or architectural groups of the Municipal Heritage Chart, Historic Estates, 
conventual enclosures and fences. They are intended for urban agriculture (kitchen gardens and commons) 
and recreation and leisure purposes and may include collective equipment and support infrastructures for 
recreation and leisure, including restaurants and beverages and recreational equipment associated with 
tourism. II) Green spaces for protection and conservation: these correspond to areas of greater 
environmental sensitivity and value, within the scope of which it is intended to conserve ecosystems, 
habitats, settlements or plant and mineral formations of high ecological or educational value, as well as 
plant structures for soil protection in situations of steep slopes or erosion risk, so they are defined in the 
Plan as non-aedificandi, except for recreational and fire control support infrastructures. III) Green spaces 
for framing road infrastructures: these are spaces destined for road and railroad framing functions, where 
only support facilities are allowed. IV) Riverside spaces: comprise areas without exclusive port use, with 
functions of ecological balance and hosting outdoor recreation and leisure activities (including restaurants 
and beverages, tourism, culture, sports, nautical activities, and recreational activities for public 
enjoyment), without prejudice to the conditions of pedestrian access to the riverbank and enjoyment of 
the landscape. 

3. Study area and methodology 
3.1. Case study 

This study addresses Benfica as relevant within Lisbon regarding the municipality as a whole, 
specifically the UGS. Benfica is one of the 53 districts that make up the municipality of Lisbon, belonging to 
the Northwestern Zone of the city (fig. 1). It has an area of 8.02 km², which corresponds to 9.5% of the city 
of Lisbon.  

The urban fabric evolved from a rural village, impelled by a suburban railway line with a station 
nearby. These days, Benfica is a consolidated neighbourhood, characterised by socio-spatial diversity, with 
solid acceptance due to its community dynamics and importance in the Lisbon context. It comprises high 
population density, excellent urban living environment, and high centrality potential (ref?) 

Benfica stands out for its wide typological diversity of UGS, corresponding to old rural areas like 
Quinta da Granja, pockets spaces, smaller public spaces and the patrimonial rehabilitation that opened 
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Baldaya Palace's gardens to the community and the Monsanto Forest Park. The latter represents the most 
significant percentage of the city of Lisbon. 

 

Figure 1: Geographic framing of the study area. Location of the municipality of Lisbon with all the districts. 
Highlighted in colour is Benfica. Source: Elaborated by Cunha based on Google Earth. 

Through the data presented below, it is possible to verify that Benfica presents an inverse 
population dynamic since it suffered a population decrease in the last decade and saw the ageing of its 
population increase. 
 

 
 

Age Groups 
Number of residents % 

Resident 
Individuals 

Gender Resident 
Individuals 

Gender 

Male Female Male Female 

0 to 14 years 4064 2098 1966 11% 5,70% 5,30% 

15 to 24 years 3373 1682 1691 9,20% 4,60% 4,60% 

25 to 64 years 18662 8465 10197 50,70% 23% 27,70% 

65 and older 10722 4248 6474 29,10% 11,50% 17,60% 

Total 36821 16493 20328 100% 44,80% 55,20% 
Table 2: Population living in Benfica by age group and gender. Source: INE, 2011. 

Data 
reference 

period 
Place of residence 

Total resident 
population 

Population 
Density   

Youth dependency 
ratio 

Elderly 
dependency 

ratio 
N. º  (Inhab./km2) N. º  N. º  

2011 

Portugal 10562178 114,5 22,5 28,8 

Lisboa 552700 6448,2 20,4 37,8 

Benfica 36985 4639,5 18,4 48,2 

2021 Benfica 35279 4425,5 not available not available 

Table 1: Characterisation of the study area. Source: INE, 2011 and 2021. 
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Population aged between 25 and 64 consists of most of the resident population in Benfica, 
whereas population aged 65 or older corresponds to 29.1%, and the population aged between 0 and 24 
corresponds 20.2% of the total. In Benfica, the elderly dependency ratio (EDR) is relatively high, i.e., 48 
elderly per 100 individuals of working age. 

3.2. Methods 

In this study, a combined methodology through qualitative, quantitative, and cartographic 
techniques was used. In order to identify the physical and functional structures as well as the general 
quality of the green spaces object of study, direct observation was carried out, and the use of primary 
information was chosen, where the collected data was registered in a "grid of observation and 
characterisation of UGS", complemented by descriptive annotations and photographic records. This grid 
was structured in the following way: i) the implantation/location regarding the urban fabric and its 
functions; ii) the landscape: in the components view system, natural elements: vegetation (tree species, 
carriage and plant life, etc. ) and urban art; iii) the experience: addressing the indicators related to mobility 
and accessibility (forms of access to space, public transport, motorised and non-motorised means), 
activities that can be performed on site (spaces for sports practice, playground and place for animals, group 
activities, which groups of people they serve), safety, urban comfort (identification of lighting network, 
safety signs, surveillance, its state of conservation, etc. ) and maintenance (state of conservation of the 
sidewalks, existing equipment in the space), urban furniture, equipment and services, iv) SWOT analysis 
recording the observed realities (identifying the "strengths, weaknesses, opportunities and threats") that 
allows, finally, to draw conclusions and point v) the proposals for the qualification and preservation of 
these spaces as well as, for the design of new green spaces.  The information collected also allowed 
clarifying the stress reduction spaces offered by the UGS. Although Benfica integrates a large part of the 
Monsanto Forest Park, the urban parks Silva Porto and Quinta da Granja, the gardens of Baldaya Palace, 
Jardim das Marias, Jardim do Eucaliptal, and Jardim do Charquinho are defined as objects of study.  

This observation grid has particular importance regarding the knowledge of the characteristics of 
Benfica's urban green spaces. It presents a set of results that help to understand the importance of these 
spaces in the urban context. Since the objective of the present study is to verify the degree of insertion of 
these green spaces in the urban network, it was opted to discuss only the parameters "accessibility and 
mobility" and "the activities that can be carried out in these spaces". 

Analysing the characteristics of green spaces allows identifying the variables that best describe the 
urban environment and how it interacts with people, individually or in groups. The spatial characteristics 
are analysed to evaluate the types, uses, functions, and benefits they generate in the urban space. 

4. Results and discussion 
Cartographic analysis shows that the existing green space structure in Benfica is formed by urban 

green corridors, framing spaces, gardens and landscaped spaces. The existing green structure in Benfica 
corresponds to 56% of the total urban area of the district. Large areas are reserved for future public use, 
mainly allocated to school activities (MMP, Deliberação nº 70/2020).  

Urban Green Zones 

UGS (Km²) Density UGS (%) 

4,5 56 
Table 3: Area of "Urban Green Zones". Source: DGOTDU, 2018. 
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The current supply of the Benfica UGS was analysed according to the existing situation in the total 
Benfica area, based on the following parameters: i) the spatial identification of green spaces (Fig 2), ii) the 
minimum requirements of green space area per inhabitant, as presented above and presented below (Tab 
4).  

 

Figure 2: UGS Identification. Source: Prepared by Cunha based on the MMP, Lisbon City Council. 

A simple and complete description of the different types of green spaces existing in a given study area is 
presented below, through several criteria, which establish the conceptual basis for the typification of the 
UGS.  It was also identified (in the second column of the table below) to which categories the spaces 
characterised in the observation and characterisation grid belong. 

 

Delimitation Benfica  
Green spaces 
Horticultural Park Scale 1:20000 

4 3 2 1 

5
v 

6
v 

7
v 

8
v 

9
v 

10 11 12
1 

1, 2 - Jardim das Marias 
3, 4 - Baldaya Palace Gardens 
5, 6 - Garden of Eucaliptal 
7, 8 - Charquinho Garden 
9, 10 - Urban Park Silva Porto 
11, 12 - Urban park Quinta da Granja 
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Definition of existing 
spaces in Benfica 

Identification of the spaces 
studied  Area Sizing Population 

base (inhab) 
Diversity of 

uses  Vegetation types 

MGS 

City Park -  ≥ 30 ha 

30m²/ 
inhabitant 

10.000 

Sectors of 
recreation, 

rest, 
isolated from 

noise. No 
allows 

circulation 
automobile 

 

Diversified, 
long-lasting, 

forest, 
vegetation 

natural, 
massifs 
bushes, 

meadow, lawns 

Urban Gardens Quinta da Granja Park  200m² / 
each 10.000   

Diversified, plants, 
vegetables, fruit trees, 

instructive 
Free Sports -  ≥ 5 ha 10.000   Not applicable 

Urban Park and 
Garden 

Silva Porto Park; Baldaya Palace 
Gardens; Eucaliptal Garden 

 

≥ 3 ha 10.000 

Sectors of 
recreation, 

rest, 
isolated from 
noise. Sectors 

of 
recreation 

(Playground 
playground) 

and 
playground) 

and 
leisure No 

allows 
circulation 

car. 

 

Diversified, 
long-lasting, 

forest, 
vegetation 

natural, 
massifs 
bushes, 

meadow, lawns 

SGE 

Green spaces 
adjacent to 

housing 
Charquinho Garden 

Variable 10m²/ 
inhabitant 

2.500 
Sectors of 
recreation, 

rest, 
isolated from 

noise. No 
allows 

circulation 
automobile 

 
Varied, 

sturdy, garden-like, 
instructive Green spaces near 

the dwelling Marias Garden; - 

 Table 4: Summary table of the Urban Green Structure in Benfica. Source: Adapted by Cunha based on 
Magalhães, 1992. 

 
In addition to the spaces identified above, Benfica has a vast network of urban green corridors 

materialised in the alignments of trees on the sidewalks and central separators, which connect the entire 
urban structure. Gardens and small garden spaces are found throughout the area, reinforcing the principle 
of the green continuum. The Park is the largest continuous urban green structure, associated with a public 
space to support the urban landscape, ensuring the generosity and quality of the urban public space. 
Following the proposed methodology, some elements of Benfica's green structure will be analysed to 
measure the insertion of green spaces in the grid and evaluate the patterns of collective living. In this sense, 
the parameters "accessibility and mobility" will be verified and "the activities that can be carried out" in 
the location. 

Concerning accessibility, the parks can be accessed in several ways (on foot, soft mobility, by 
private vehicle or by public transport). It is identified the railway infrastructure that serves this area - 
Benfica Station, and several green spaces of different dimensions and in different locations of Benfica. This 
component represents an essential factor because an inaccessible space is consequently a place of low 
affluence. Excellent or poor accessibility can be translated into several parameters, such as parking near 
the site or easy access on foot, and these are especially important when considering visiting the UGS. Thus, 
the accessibility that Benfica's green spaces show is essential to understand the relationship between the 
individual and the public space during urban life. The spaces are well located and are covered by public 
transport - especially the Quinta da Granja Park - which facilitates access for all. 

The diversity of activities performed in each place is tied to the number of infrastructures and public 
facilities available there. People look for places where they feel encouraged (where there are no repeated 
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moments, where they allow these users to break out of their traditional moulds, expand their experiences, 
live and enjoy these spaces), so they look for pleasant and intelligible spaces that only a varied public space 
(environmental, functional, and social) can provide. In this way, it can be observed (Tab 6) that the green 
spaces of Benfica, in its UGS, present diverse possibilities associated with comfort and safety, serving all 
audiences. These sensations that the urban structure transmits to people when they walk through the 
public space in Benfica can enhance the variety of choices, places to go, things to buy, friendly places where 
to organise and express social relations.  

5. Conclusion 
Cities are increasingly organised in conformity and adequacy to human needs, highlighting the 

concern to create healthy environments that improve the population's living conditions. Therefore, there 
is currently a concern in inserting green spaces in cities, spaces that have as their primary function the 
softening of the tensions of city life, providing the cities with environmental, social, and economic well-
being. 

The UGS promote urban sustainability through different functions and characteristics, hence their 
relevance in the urban planning process.  

This study sought to understand if the green spaces of Benfica are inserted in the urban network, 
through on-site observation to understand the uses, functions, and experiences in these spaces, with a 
view to a healthier city.  

In this sense, it was confirmed that UGS represent an added value to the city and the population, 
mainly to the users. These spaces are inserted in the urban network and represent fundamental elements 
in it. Aspects that contributed to the sustainability of the site are highlighted.  

Their ecological contribution is essential to reduce the harmful effects of the city on the 
environment, they contribute to the aesthetic enhancement and reduce the impact of the built spaces and 
play a pivotal role at the social level, providing areas for leisure, as well as the practice of recreational and 
sports activities.  

These spaces were implemented in the city to create natural environments that allow the 
population to contact nature in an urban environment. As mentioned before, the proximity to residences 
is a fundamental factor in the affluence of the UGS. 

It stands out the importance of good accessibility, effortlessly connecting the population to these 
spaces. The articulation between residential, work and leisure areas promote the encounter between 
people and groups, according to which they share the multiplicity of means that make daily life possible. 
In this sense, being elements with several benefits for the well-being and quality of life of the populations, 
they should provide as much infrastructure and equipment as possible to allow the realisation of diversified 
activities in the same space so that no group is privileged over another.  

From the point of view of sociability, the centrality of the spaces favours proximity, encounters, 
communication, among other forms of exchange, all of which involve direct contact between people who 
seek spaces for leisure, recreation, and outdoor living, regardless of age, social or cultural background of 
these users.  

It is crucial to promote environmental and socio-cultural enhancement by introducing new 
activities and finding integration spaces that enhance community life to fight the social isolation of the 
inhabitants and the loss of community values of solidarity and respect for the natural environment. 

One may also conclude that Benfica is well served by green spaces that allow multiple activities. 
However, they need conditions that increase the frequency in these spaces, especially by the most evident 
population of Benfica, the elderly. These spaces must be adequate or designed considering adequate 
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conditions for these used, facilitating access and encouraging permanence. Active and healthy ageing today 
promotes the integration of the elderly with the different layers of society, increasing the opportunities for 
social participation while reducing the isolation they are, so often, subject to at this time of life (WHO, 
2002). 

The pandemic of COVID-19 unexpectedly highlighted several dysfunctions that were known in 
society and cities (Antunes, 2020). In this sense, from the urbanistic point of view, it is necessary to 
accelerate the interventions of solutions based on nature (public spaces of conciliation between the city 
and natural ecosystems), of actions that are integrated into the global effort of decarbonisation of the 
economy (soft mobility, energy efficiency) and of measures to enhance the logic of proximity, of 
neighbourhood life, of cafes and other physical places of social interaction and citizen participation (Lisbon 
City Hall, 2020). The UGS interconnect various elements that contribute to the satisfaction of human needs, 
present relevant and undeniable importance in the life of cities in their environmental, social, and 
economic domains.  

There must be a balance of these factors in this scope when developing public policies, planning 
strategies, implementation and management of these spaces when inserted in the urban mesh. 

 The complexity of interactions, functions, uses, and benefits that UGS can perform means that 
their planning and management must be seen in an increasingly integrated way through multidisciplinary 
approaches, which actively involve the populations and understand these systems involved, to promote 
healthier cities. 
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Abstract

Under the background of China's new urbanization, urban construction has entered the stock
renewal stage, and the research on the renewal of old blocks is urgent. Taking the block material
environment and residents' living needs as the research object, this paper puts forward a set of
evaluation system and design method for block renewal at macro and meso levels. By analyzing
the connotation of the concept of healthy city and the governance characteristics of old blocks,
and based on the theory of healthy social determinants, health promotion theory and meta
theory of healthy city, a six-dimensional evaluation index system of "healthy blocks" based on
"healthy built environment - healthy people's body and mind" is established. Taking Xichang
street block in Changsha as an example, the renewal quality of old blocks is evaluated, Adjust and
optimize the update strategy. The research results have certain reference significance in
evaluating urban public health problems, evaluating the built environment of current blocks,
investigating residents' health psychological needs, and optimizing the renewal methods of urban
old blocks, which provides a new exploration path and technical support for the quality
improvement construction of old blocks in healthy cities in China.

Keywords

Healthy cities, old blocks, urban renewal

1. Introduction
Old urban areas are usually found in the city center or surrounding spaces. Among them, part of the old
city due to the historical building elements, certain historical and cultural value and urban development
memory make it become " a certain representative of urban traditional blocks", received wide attention,
was included in the official scope of legal protection[1][2][3][4]. In the meantime, another part of the old
urban areas are not classified within the scope of protection because of "insufficient historical value",
"poor status quo", "single function" and other reasons. Therefore, it failed to get the local government,
commercial investment and other effective attention. So that the optimization and reconstruction of
some old urban areas floating on the surface, it is always difficult to reach the fundamental problems of
development and construction.For these "ordinary" old urban areas without development, deeply into
the main contradiction, understand the residents’ opinions and suggestions to improve the living
environment, and putting forward the targeted renewal method and effective applications on the basis of
status quo analysis has become a top priority.

The upgrading and transformation of old urban areas is an important part of urban renewal. Scholars in
China and abroad mainly conduct research from the following three aspects: First, the study of the
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concept of transformation.With the people-oriented planning concept deeply rooted in the hearts of the
people, the transformation of the old urban areas has gradually shifted from paying attention to physical
structure, building facade and other physical elements to meeting the special functional needs shown by
demographic characteristics in the old urban areas [5][6][7].Other scholars have injected the concept of
green transformation into the old urban renewal project, which not only provides a better living
environment for the living people, but also effectively carries out energy conservation and emission
reduction work in cities[8][9][10].Second, the study of the form of the main body.According to the
different composition of the participants, the transformation model of the old urban areas can be divided
into the top-down mode of government guidance, the market-oriented transformation model composed
of enterprises and social organizations, and the model of community organic renewal[11][12].Third, the
work development mechanism and its efficiency research.Combined with the practical problems of land
use distribution income, discuss the relationship between the interests of the old urban areas and the
contradiction in the imbalance[13]; or relying on the optimization model, discuss the mechanism and
means of investment groups to participate in the upgrading and reconstruction project of the old urban
area[14].

To sum up, scholars' research on the upgrading and transformation of the old urban areas has been
gradually deepened, which provides theoretical and practical guidance for this article.However, in the
face of many practical problems in the upgrading and reconstruction of old urban areas in China, there
are still some deficiencies in the existing research.The sudden novel coronavirus emergency once again
broke people's peaceful life, seriously endangered people's lives, and once again sounded the alarm call
to urban development and safety and health.How to establish the values of "people-oriented" and "life
first", following the natural development laws and basic principles of urban life organisms and building a
truly ecological, healthy, safe and beautiful city are worth our profound reflection[15]. The perspective
analysis object of existing research in the old city transformation, focus more on the historical
significance of block or area, and more from the perspective of public power, orthodox theory
"regularity" of the old city renewal problem, focusing on the research and analysis of the old city
environment,the historical evolution of the old city and its development mechanism research is less.
Under the requirements of fine, high quality development, the transformation of the old city needs to go
deep into smaller units in response to some special community crowd demand and development model
of custom requirements, the existing "block system" concept is effectively illustrates the necessity of
small unit space governance. Block contains urban diversity and rich neighborhood relationship which is
destroyed in demolition and excessive development, therefore, this kind of marginal, informal old city
blocks need to be paid attention to.At the same time, under the circumstance that the epidemic affects
life for a long time, it is urgent to return to the living environment and the guarantee of the quality of life.
Based on the healthy city theory proposed by the World Health Organization, we should reexamine the
reconstruction of the old blocks from the perspective of public safety and health, and put forward
planning suggestions that need to be strengthened and improved.

2. Construction of the evaluation index system for healthy blocks

2.1 Evaluation objects and methods

2.1.1 Evaluation objects

This article is based on the perspective of healthy city, from the space form, road traffic, land use, green
space and open space, public facilities, population physical and mental health six aspects, including
physical and mental health is the most important, because the characteristics not only reflect block
residents physical material health, but also reflects the mental health of block population.
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2.1.2 Evaluation method

(1) Evaluation method selection

This study compiled 202 related documents on the evaluation of "block index system", and the literature
was visualized through the CNIK client.According to the number and analysis of the evaluation methods
developed by domestic and foreign index systems, the Delphi method and the hierarchical analysis
method or the combined methods are more applied.Based on the content and characteristics of the
health community evaluation index system,Delphi and hierarchical analysis were used to study the
construction of evaluation index system and evaluation index empowerment synthetically in this
study[16][17][18][19][20][21].

(2) Introduction of the evaluation methods

① Delphi Method

The Delphi method is mainly a qualitative research method , judged by using the expert's own knowledge,
experience and subjective knowledge, which is highly operable[22].In principle, the experts to consult
should have the relative authority in relevant research fields and some understanding of the content of
evaluation indicators, the number of experts is generally about 10 is the most suitable for[23] .The health
community evaluation index system based on this paper lacks mature indicators and practical experience,
so it is appropriate to adopt the Delphi method in the establishment of the healthy community
evaluation index system[24].

② Analytic Hierarchy Process (AHP)

AHP is hierarchical analysis and is a multi-goal decision approach proposed by T.L.Saayt professor of
American transport surveyologists, which combines qualitative with quantitative analysis.In recent years,
hierarchical analysis has been increasingly applied in various domain[25].The method mainly has the
following steps:

a.Establish a hierarchical analysis structure model

Analyze and evaluate the relationship between elements in the system and establish hierarchical
hierarchy.The target layer, scheme layer and criterion layer are determined successively, then the relative
importance of each level in the hierarchy model is qualitatively judged and quantitatively expressed, then
the weight of each level is calculated by mathematical method, and finally evaluate accordingly and
choose the optimal scheme.

b.Constructing the judgment matrix

The judgment matrix is A, and the corresponding element is aij.aij represents the relative importance of
element i to j, a value based on qualitative judgment.

c.Concordance test

If CR <0.1, the judgment matrix B has a satisfactory consistency;

If CR> 0.1, the judgment matrix B does not have satisfactory consistency, it needs to be rebuilt until
satisfactory.

2.2 Establish an updated quality index system of old blocks under the health perspective

2.2.1 Hierarchy model construction

Reasonable index system is the key to ensure the accuracy of the analysis.Based on frequency statistics,
analysis and Delphi method, this paper summarizes the existing evaluation indicators of relevant national
standards, domestic and foreign healthy cities and related blocks, and combines with expert
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suggestions.In addition. We also conduct research on some old blocks, and then analyze the impact
factors affecting the renewal of old blocks and establish the quality evaluation index system of old blocks
update combined with the questionnaire survey results.

2.2.2 Selection of evaluation indicators

（1）Construction of the evaluation index structure

Based on the research content, direction, and purpose.Identify the health block update quality evaluation
as the total goal, for the target layer A, using hierarchical analysis combined with the nature of the
evaluation indicators, and form the final health block quality evaluation index structure model, mainly
divided into three levels, respectively the target layer A, criterion B and C as shown in Fig1:

Figure 1. Evaluation index structure model

(2) Determine and establish the evaluation index system

The research content and purpose of domestic and foreign literature review, primary indicators and
expert opinions, combined with the structure model of evaluation indicators, is based on the analysis of
healthy community evaluation indicators.The health community evaluation index system identified and
constructed in this study includes a target level for health evaluation; six standard levels, for health
management, health space and healthy transportation; 32 index levels for community property service,
community medical facilities, community water environment quality, community greening, physical and
mental health, community health services and community safety protection, as shown in Table 1.

Table 1. Update the quality evaluation index system table of healthy blocks
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（3）Establish a weight evaluation system

From the perspective of a healthy city, the old block updates the quality evaluation indicator system
formed, we through query data, questionnaire results and combined with the way of experts to give each
factor weight, in the form of the table after each influence factors to judge their importance, in order to
build the judgment matrix between pairwise factors.After solving the relative weight of each factor, it can
be calculated with the maximum feature root of the matrix. According to the calculation results, the
consistency of the matrix is judged to ensure the rationality of the relative weight of the factors.The
judgment matrix derived from the above process is shown in the table 2.

Table 2. Qualitatively judge the relative weight of each factor
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Matlab calculates the index weight Wi. in Table 2.2Its maximum eigenvalue is 1.587, the consistency test
result CI is 0, the consistency ratio CR is 0, all less than 0.1. The easy knowledge judgment matrix has
consistency, you can continue the analysis and calculation.

Use Matlab again to calculate the factor weight coefficient of the index layer again, and finally get the
comprehensive weight of each and the factor proportion structure. The calculation results are shown in
the table 3.

Table 3. Update the weight table of quality evaluation index for healthy blocks
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It can be seen from table 2 that the weight order of the impact on the renewal quality of old blocks from
the perspective of healthy city is as follows: healthy body and mind (B6) = green space and open space
(B2) > public facilities (B2) = land use (B3) = road traffic (B1) = spatial form (B5) = road traffic (B4), that
means people's physical and mental health, green space and open space have the greatest impact on the
renewal quality of old blocks, Public facilities, land use and spatial form take the second place. It can be
seen that in today's social background, people in old neighborhoods pay more attention to mental health.

It can be seen from table 3 that the weight of space scale and physical and mental health of residents in
the block is large, which are 0.150 and 0.097 respectively, which shows that the people in the old block
very much hope to have a large-scale green space and open space for activities and social communication,
and they are very eager to improve the spiritual level. Therefore, in the renewal of old blocks, we need to
create more communication space by means of spatial intervention, so as to increase more social
connections among the people in old blocks.
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3. Evaluation of renewal quality of Xichang Block in Changsha

3.1 Block introduction

Xichang Block in Changsha City, Hunan Province has been located in the city center since ancient times.
The existing buildings were mainly built in the 1950s. Xichang street is one of the eight famous oldest
streets in old Changsha. Today, the inside and outside of the block are quite different. Beside Xichang
Block, Wanda Square and Wuyi square are the core business districts of changsha city, which are bright
and well-built; The interior of the block is old and backward. Xichang street is the main distribution center
of agricultural products and seafood in Changsha. Due to serious health problems and block function
transformation, it is urgent to carry out systematic plans in the critical period of health regulation after
the large seafood market is closed.

3.2 Evaluation before update

3.2.1 Current situation evaluation

Based on the renewal quality evaluation system and index weight table of old blocks from the
perspective of healthy city constructed above, score statistics and calculation are carried out for each
index in index layer C to obtain the weighted score of each index, the score of criterion layer B and the
final score, as shown in Table 4. It is calculated that the total score of the current situation evaluation of
Xichang Block is 31.92, which is at a low level.

Table 4. current situation evaluation of Xichang Block
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3.2.2 Analysis of current situation evaluation results

The evaluation results of the current situation of Xichang Block can be analyzed from the score of the
criterion layer and the score of the index layer. The main deficiencies are in public facilities, green space
and open space. Specifically, we need to pay attention to the type and scale of public facilities, the scale
of green space and open space and plant configuration, residents' physical and mental health and block
sunshine coefficient.

In terms of public facilities, the score is 14.56, which is at a poor level as a whole. The two indicators in
the indicator layer have low scores for facility type and facility scale, showing the characteristics of
insufficient facility type, incomplete coverage and small scale.

In terms of green space and open space, the score is 12.12, which is at a poor level as a whole. The index
layer includes spatial scale, spatial distribution and plant configuration. The scores of space scale and
plant configuration are low, showing the characteristics of small-scale green space and open space
occupied by sundries, wide but uneven distribution, single plant configuration and lack of characteristics
and localization.

In terms of land use, the score is 59.93, which is at a good level as a whole. The scores of land type, use
intensity and mixing degree of the three indicators in the index layer are higher than those of the first
two criteria layers, showing the characteristics of rich land use types but unbalanced structure, high
building density but low plot ratio and high mixing degree of land use.

In terms of road traffic, the score is 40.69, which is at the general level as a whole. The indicator layer
includes motor traffic and chronic traffic. Among them, slow traffic is prominent and motor traffic is
insufficient, showing the characteristics of strong continuity of chronic footpath, wide coverage and
serious motor traffic congestion.

In terms of spatial form, the score is 37.48, which is at a poor level as a whole. The index layer includes
architectural style, street form and texture form. Among them, the architectural style score is low, the
street shape reaches the general level, and the texture shape is good, showing the characteristics of poor
preservation of traditional buildings, lack of repair of old buildings, winding street shape, aspect ratio to
meet people's sense of experience, good preservation of urban traditional texture and strong
identifiability.

In terms of physical and mental health, the score is 33.64, which is at a poor level as a whole. The
indicator layer includes block health education, block residents' public participation, block residents'
physical and mental health, block health services, block residents' fitness activities, block sunshine hours,
block culture and public welfare activities. Among them, the scores of public participation, physical and
mental health, fitness activities, sunshine hours, culture and public welfare activities of block residents
are low, showing the characteristics that residents do not care about the block and lack of attention,
excessive living density and poor sanitary environment, no time for fitness and no space for fitness, and
the sunshine time of 50% of the block in cold days is less than 1 hour.

3.3 Ways of optimization analysis

Based on the current situation evaluation results, the targeted planning optimization of Xichang Block is
carried out, focusing on the type and scale of public facilities with the lowest score, the scale of green
space and open space and plant configuration, residents' physical and mental health and block sunshine
coefficient, and the optimization path research is carried out in order to make up for the shortcomings
and finally realize the dual improvement of the built environment and human health of the block.
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3.3.1 Use the existing vacant buildings to improve the allocation of public facilities

According to the evaluation results of the current situation of Xichang street, public facilities are one of
the lowest standard floors. As Xichang street has been built for a long time, the land use right is complex
and the transformation is difficult. At the same time, there are a large number of residential buildings
underground. Considering the shortage of renting existing vacant buildings for public facilities, so as to
achieve the goal of full category and full coverage.

3.3.2 Strengthen green space and open space cleaning and landscape transformation

Limited by the fact that it is difficult to dismantle and change the built buildings, it is difficult to expand
the existing space. During the implementation, we should strengthen the management of the
neighborhood committee of Xichang Block, clean up the existing green space and open space, in order to
achieve the maximum utilization, transform the landscape, enrich the plant configuration, and insert local
unique plants to strengthen the greening culture. In addition, it is recommended that residents conduct
three-dimensional greening of residential buildings on the balcony to improve the experience of green
space and open space from the three-dimensional dimension.

3.3.3 Using pedestrian system and surrounding squares to advocate residents' movement

The pedestrian network of Xichang Block is densely and widely distributed, and there are many large
squares around. It is suggested to contact and guide through planning means, build a complete sports
network, strengthen sports health education and publicity, and advocate residents to strengthen sports.

3.3.4 Renovation, demolition and reconstruction of buildings to ensure sunshine level

The poor sunshine level in Xichang street has a great impact on Residents' health. In combination with
the demand of widening roads in terms of motor traffic, the buildings along the street shall be
reconstructed by road occupation, demolition, renovation of outward protruding structures,
reconstruction of overhanging balconies, etc., so as to solve the problem of insufficient sunshine in the
road system. The dark and humid cluster buildings inside are combed to increase the sunshine time of
each building.

3.4 Re-evaluation after update

After the planning renewal and targeted optimization of Xichang Block, the scheme is updated and then
evaluated, and the current situation of the standard is evaluated to obtain the renewal quality level of
the planning scheme, as shown in table 5. According to the calculation, the total score of the renewal
quality evaluation of Xichang Block is 52.52, which is at the medium level, which is 23.71 points higher
than that before the renewal. Although there is still a certain gap from the new block, the living
environment and residents' health have been significantly improved.

Table 5. comparison of renewal quality of Xichang Block
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4. conclusion
From the perspective of healthy city, the renewal quality of old communities is analyzed by analytic
hierarchy process. The analysis results show that old blocks pay most attention to the green space, open
space and people's physical and mental health, which also provides a strong basis for the renewal and
transformation of old blocks. Renewal measures not only focus on the local material environment, but
also consider how to promote the physical and mental health of the people in the block through the
transformation of the material environment, so as to make the renewal behavior closer to the needs of
the people. This is a combination of "top-down" and "bottom-up" updates.

4.1 "Humanistic" renewal of built environment

The absence of "humanism" in space construction and the imperfect evaluation and construction system
lead to the fact that the substantive problems of many old blocks have not been effectively solved, and
there are many other cases of "mechanically copying". The renewal of old neighborhoods needs to
explore the substantive problems of neighborhoods, and make their built environment and the health of
residents.

4.2 Improve the "natural healing" function of the block

It can be seen from the establishment of the renewal quality evaluation system of old blocks that most
people have high demands for green space, which is specifically reflected in the hope of a larger space
scale; More sufficient sunshine duration; Better plant configuration. A good built environment is one of
the important factors to promote people's physical activities, especially walking activities, and it is also an
important entry point for urban planning to actively intervene in people's health[26].Improving the built
environment and enhancing the "natural healing" function of old blocks is an effective means of renewal.

4.3 Neighborhood renewal promotes the "social connection" of neighborhood people

Many old neighborhoods in China did not pay too much attention to the construction of communication
space and rest space because they were built earlier, coupled with the change of the background of the
times, many neighborhood relations have changed, and the relationship between people has been
gradually broken. Therefore, it is necessary to rebuild the social connection between people by adding
positive public space or through some policy intervention of public participation, so as to improve the
happiness of neighborhood residents.
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Abstract 

Inadequate physical activity among Chinese children may be a potential behavioral contributor to 
their health problems such as reduced fitness and obesity, especially in the context of worldwide 
childhood overweight tendency and progressively increase obesity rates. In recent years, many 
studies have shown that parents' and children's perceptions of their community environment are 
critical to children's physical activity levels. In this context, this study empirically demonstrated 
the effect of perceptions of the community environment on children's physical activity levels by 
using linear regression analysis and structural equation modeling with children aged 9-12 years 
in Bei'an, China. The findings suggested that both parents' and children's perceptions of the 
community environment influence children's physical activity and that the total effect of both is 
essentially the same. However, there were differences in the level of impact of specific perceived 
factors. Parents' and children's perceived characteristics of community activity places and 
facilities had the most significant effect on children's physical activity levels. The findings have 
important implications for building child-friendly community environments and promoting 
children's physical activity levels. 

 

Keywords 

Environmental perceptions, Total effect, School-age children, Activity places and facilities, Sense 
of safety 

1. Introduction and review  
Chinese guidelines on physical activity for children recommend that children engage in moderate-to-
vigorous physical activity for more than 60 minutes per day, the same standard recommended in most 
countries in the world. According to the 2018 Report Card on Physical Activity for Children and Youth in 
several countries, the attainment rates for children in Canada, the United States, Germany, and Mexico 
were 35%, 24%, 20%, and 17%, respectively. Yet, only 13.1% of children aged 9-17 in China met the 
recommended standards. Regular physical activity has been shown to reduce obesity, cardiovascular 
disease, stroke, and osteoarthritis(Ryu et al.,2019; Ward et al.,2019; Weaver et al.,2017). The current lack 
of physical activity among Chinese children may be essential causative factor  for childhood obesity and 
health problems. 
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A GPS study to track children's behavior showed that 63% of children's physical activity was performed 
within the neighborhood(Jones et al.,2009). Besides the community’s built-up environment, the 
perceptions of the community environment also influence children's physical activity, including the 
perceptions of parents and children(Trapp et al.,2012;Davison and Lawson,2006). 

Their parents influence children's behaviors throughout childhood(Ginsburg et al.,2007). Parental 
perceptions of the neighborhood environment determine children's sedentary behavior, physical activity, 
and travel habits(Tappe et al.,2013). Parents of children who engage in physical activity from time to time 
are statistically more likely to agree on the importance of neighborhood aesthetics, neighborhood 
satisfaction, active play areas and facilities, walkability, and safety than those who rarely exercise(Carson 
et al.,2010;Roberts et al.,2016;Roemmich et al.,2006; Veugelers et al.,2008;Weir,Etelson and Brand,2006). 
Research related to children's perceptions empirically demonstrates that the number of exercise facilities, 
the density of road crossings, smoothness of walking paths, and children's sense of safety are critical 
environmental factors that influence children's physical activity behavior(Carroll-Scott et 
al.,2013;Timperio et al.,2004). Moreover, children pay more attention to  the interesting aspect of the 
community environment than adults(Gouteux and Spelke, 2001;Yamashita,2002) . 

2. Method Overview 
2.1. Introduction of the study area 

The study area of this research is Bei'an City, Heilongjiang Province, China, with an urban area of 8 square 
kilometers and population of 205,000. Currently, many rural people in Bei'an are moving to the town. The 
town is expanding rapidly, which is classified as a pilot area for new urbanization by the government 
because these characteristics align with the development features of new urbanization in China. Research 
on the impact of children's physical activity in Bei'an City can better guide the construction of urban 
community environments, reflecting spatial justice in the process of new urbanization.In this study, based 
on the characteristics of elementary school location distribution and urban built environment, students in 
grades 3-5 from seven elementary schools in the main urban area of Bei'an City were selected as the 
study object, and the specific distribution of these schools is shown in Figure 1. 
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Figure 1. The distribution of seven selected  primary schools in Bei'an City 

 

2.2. Research design 

The study used a questionnaire that included four sections: children and family information, parents’ 
perceptions of community environment, children’s perceptions of community environment, and 
children’s physical activity levels. Since studies have confirmed that parental proxy reports of children's 
physical activity are superior to child self-reports(Sithole and Veugelers,2008),  the questions on  child 
perceptions were answered by themselves, and their parents responded to the other sections. 

The children and family information includes children's age, gender, height and weight, parents' 
education, occupation, annual household income, etc. Parents' perceived environment's questions 
involve 14 indicators in 4 aspects: community satisfaction and atmosphere, landscape environment, 
activity place and facilities, and safety. The questions on children's perceived environment involve six 
indicators in 4 aspects: attachment, safety, playability, and fun. They all set the answers in the form of a 
5-point scale (1=perceptions very bad, 5=perceptions very good). 

The study selected the revised CLASS-C (The Children's Leisure Activities Study Survey-Chinese Version) 
scale to quantify children's physical activity levels, containing a total of 25 physical activity items. The 
response options were 0min, 0-30min, 30-60min, 1h-2h, 2h-4h, 4h or more. Used the midpoint of the 
response options to estimate the duration of children's physical activity and queried the metabolic 
equivalent (MET) values corresponding to the 25 physical activity items in the physical activity 
compendium(Ainsworth et al.,2000). The energy consumption values were quantified using the following 
equation to measure the children's physical activity levels: 

Energy consumption for physical activity = (MET×3.5×Weight× Time)/200   (1) 
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2.3. Study data collection 

The study used a web-based questionnaire distributed to parents（children in grade 3-5）in the study 
area on the same day in June 2020. One thousand twelve households living in urban areas completed this 
web-based questionnaire, with 920 valid questionnaires (91%). The Cronbach's alpha was more 
significant than 0.7, and the KMO (Kaiser-Meyer-Olkin) was more effective than 0.8 (p < 0.001), 
suggesting that the reliability test results of the questionnaire were good. 

The children and family information of the sample is shown in Table 1. The sample size of male children 
was 472, accounting for 51.31%, and female children accounted for 48.69%. The gender ratio was similar 
to the overall proportional characteristics of children in grades 3-5 in the study area. Most parents(both 
fathers and mothers)were less educated with diploma lower than high school. The majority of the 
interviewees were full-time and temporary workers, and followed by a high proportion of farmers and 
self-employed, which is similar to most small towns in Northeast China, showing that the sample is 
representative. 

Table 1. The primary information of the sample 

Variables Categories 
Numbe

r 
Percent Variables Categories Number Percent 

Child 
gender 

Male 472 51.31% 

Child Age 

9 90 9.78% 

Female 448 48.69% 10 271 29.46% 

Only child 
Yes 674 73.26% 11 333 36.19% 

No 246 26.74% 12 226 24.57% 

Father’s 
Education 

Elementary school 
or lower 

65  7.07% 

Mother’s 
Education 

Elementary school 
or lower 

48  5.22% 

Middle school 411  44.67% Middle school 444  48.26% 

High (or technical) 
school diploma 

199  21.63% 
High (or technical) 
school diploma 

178  19.35% 

Associate degree 13  14.57% Associate degree 124  13.48% 
Bachelor or 
graduate degree 

112 12.18% 
Bachelor or 
graduate degree 

126  13.69% 

 
Father’s 
Occupation 

Fulltime worker 285  30.98% 

Mother’s 
Occupation 

Fulltime worker 270  29.35% 

Self-employed 164  17.83% Self-employed 153  16.63% 

Farmer 162  17.60% Farmer 139  15.11% 

Temporary worker 277  30.11% Temporary worker 252  27.39% 

Unemployed 25  2.72% Unemployed 104  11.30% 

Retired 7  0.76% Retired 2  0.22% 

Annual 
household 
income 

Below 10,000  121  13.15% 
Household 
main trip 
mode 

Walking 472  51.30% 

10,000-30,000  274  29.78% Public transit 115  12.50% 

30,000-80,000  329  35.76% Taxi 31  3.37% 

80,000-120,000 131  14.24% Private car 302  32.83% 

120,000-200,000 48  5.22% 

200,000 or more 17  1.85% 

 

2.4. Analysis methods 

First, two linear regression equations were established with parents' perceived environmental and 
children's perceived environmental characteristics as independent variables，and children's physical 
activity levels as dependent variables to analyze the effects of parental and child perceptions factors on 

700



children's physical activity levels. Second, structural equation modeling（SEM） was developed through 
AMOS software to investigate the impact of several dimensions of parents' perceived environmental 
characteristics on children's physical activity levels. Finally, further explored the total effect of parental 
perceptual features and child perceptual characteristics on children's physical activity levels through SEM. 

3.Results 
3.1. The effects of parents’ perceptions 

Table 2 shows that the factors with significant effects (Sig. value < 0.05) on children's physical activity 
levels by the parental perceptions of environmental characteristics are, in order of the magnitude of their 
impact on children's physical activity levels: number of sports fields, number of places to play, number of 
play facilities, number of sports facilities, walkability, traffic safety, and community attachment. 

 

Table 2. Results of the effects of parental environmental perceptions factors 

 Non-standardized 
coefficient 

Standardized 
coefficient 

t Sig 

Community likeability 78.802 0.081 1.714 0.087 
Community satisfaction 53.987 0.058 1.228 0.220 
Community familiarity 11.304 0.010 0.331 0.741 
Community attachment 88.596 0.088 2.191 0.029 
Number of sports fields 263.264 0.171 6.157 0.000 
Number of places to play 195.011 0.146 5.141 0.000 
Number of sports facilities 206.147 0.117 3.823 0.000 
Number of play facilities 186.285 0.132 4.210 0.000 
Street sanitation 37.087 0.029 0.854 0.393 
Greenery 4.849 0.004 0.125 0.901 
Number of sidewalks 61.695 0.059 1.931 0.054 
Walkability 105.320 0.110 2.829 0.005 
Traffic safety 104.532 0.107 2.696 0.007 
Fear of accidents 37.978 0.037 1.252 0.211 

Notes: R=0.737, R2=0.542, adjust R2=0.535 

 

Figure 2 shows the effect of several dimensions of parental perceptions of environmental characteristics 
on children's physical activity levels. M.I. was used to judge the model fitness and to make corrections. 
The model parameter indicators CMIN/DF, GFI, AGFI, CFI, and RMSEA were 4.262 (>3), 0.951 (>0.90), 
0.927 (>0.90), 0.967 (>0.90), and 0.060 (<0.08 reasonable) in order, which all reached the appropriate 
standard, indicating that the model was acceptable, its fit was good, and its structure had statistical 
significance. As shown in Table 3, the overall significant p-values for the effects of parental environmental 
perceptions of community satisfaction and atmosphere, activity place and facilities, landscape 
environment, and safety on children's physical activity were less than 0.05. The C.R. values were all 
greater than 1.96, indicating that the effects of all four dimensions were significant. The results of SEM 
revealed that the dimensions of parents' perceived environment had the following effects on children's 
physical activity levels in order of magnitude: activity place and facilities, safety, community satisfaction 
and atmosphere, and landscape environment. 
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Figure 2. Influence pathway results for the parental perceptions dimension 

 

Table 3. Influence coefficients of parental perceptions dimensions 

Path Standardized coefficient S.E. C.R. P 
Energy consumption <--- Community 
satisfaction and atmosphere 

0.174 57.313 3.219 0.001 

Energy consumption <--- Activity place 
and facilities 

0.491 81.228 14.533 <0.001 

Energy consumption <--- Landscape 
environment 

0.064 46.212 2.17 0.03 

Energy consumption <--- Safety 0.256 58.536 4.814 <0.001 

 

Figure 3 shows the effect of parental perceived environmental characteristics as a whole on the physical 
activity levels of children. The model parameter indicators CMIN/DF, GFI, AGFI, CFI, and RMSEA were 
4.280 (>3), 0.949 (>0.90), 0.928 (>0.90), 0.966 (>0.90), and 0.060 (<0.08 reasonable) in that order, which 
all met the appropriate criteria, indicating that the model was acceptable, its fit was good, and its 
structure was statistical significance. The results showed that the total effect of parental environmental 
perceptions characteristics on children's physical activity levels had a significant p-value (< 0.001) and a 
C.R. value of 3.219 (greater than 1.96), indicating that the effect was significant. The standardized 
coefficient for the total effect of parental environmental perceptions characteristics on children's physical 
activity levels was 0.638.  
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Figure 3. Total effect of parents' environmental perceptions. 

  

3.2. The effects of children's perceptions 

Table 4 shows the six specific indicators perceived by children have significant effects on children's 
physical activity levels (Sig.<0.05). The children's perceived environmental characteristics had the 
following results on children's physical activity levels in order of magnitude: numbers of play facilities, 
numbers of interesting things, sense of attachment, numbers of natural scenes, numbers of places to play, 
sense of security. 

Table 4. Results of the effects of children’s environmental perceptions factors 

 Non-standardized 
coefficient 

Standardized 
coefficient 

t Sig 

Sense of attachment 167.533 0.124 3.508 0.000 
Sense of security 122.793 0.095 2.708 0.007 
Number of places to play 109.081 0.096 2.031 0.043 
Number of play facilities 290.217 0.253 5.419 0.000 
Number of natural scenes 124.636 0.112 3.301 0.001 
Number of interesting things 156.307 0.131 3.610 0.000 

Notes: R=0.624, R2=0.389, adjust R2=0.385 

The effect of children's perceived environmental characteristics as a whole on children's physical activity 
levels is shown in Figure 4. M.I. was used to judge the model fit and to make corrections. The model 
parameters CMIN/DF, GFI, AGFI, CFI, and RMSEA indicators were 4.791 (>3), 0.985 (>0.90), 0.961 (>0.90), 
0.987 (>0.90), and 0.064 (<0.08 reasonable), in that order, which all met the appropriate criteria, 
indicating that the model fit was good and its structure was statistically significant. The results showed 
that the total effect of children's environmental perceptions characteristics on children's physical activity 
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levels was significant at P<0.001. The C.R. value was 13.604 (greater than 1.96), indicating that the effect 
was significant.  

 

Figure 4. Total effect of children's environmental perceptions 

4.Discussion 
The study results showed that the parental perceptions of environmental characteristics category factors 
on children's physical activity levels in order of magnitude were: activity place and facilities, safety, 
community satisfaction and atmosphere, and landscape environment. Parents' perceived number of 
sports fields, number of places to play, number of play facilities, number of sports facilities, walkability, 
traffic safety, and community attachment had significant effects on children's physical activity levels. 
Children's perceived number of play facilities, number of interesting things, sense of attachment, number 
of natural scenes, number of places to play, and sense of security had significant effects on children's 
physical activity levels. 

The findings are consistent with many studies in which parents’ and children's perceived community 
activity places and facilities were the most influential factors on children's physical activity levels(Babey 
et al.,2008;Grow et al.,2008;Sallis et al.,2012;Tucker et al.,2009;Veugelers et al.,2008). For example, in a 
four-year study of children's body fat and physical activity, parental perceptions of the accessibility of 
sports and activity facilities, such as soccer fields, basketball courts, swimming pools, and corresponding 
locker rooms, and lighting, were found to be highly correlated with children's physical activity levels and 
could even be used to predict children's body fat percentage(Horodyska et al.,2018). 

In addition, the study found an interesting finding regarding the effect of community safety on children's 
physical activity. There was a significant difference in the impact of parents’ and children's perceived 
safety on children's physical activity. The effect of parents' perceived safety characteristics on children's 
physical activity levels ranked second. In contrast, the impact of children's perceptions of safety on 
children's physical activity levels ranked last in the list of observed indicators. The relationship between 
community safety and children's physical activity may not be significant, as shown in the results of many 
studies on the effects of the environment on children's physical activity. For example, a study of 
preschool children in the United States showed that parental perceptions of neighborhood safety 
affected times children spent watching electronic screens, instead of their outdoor activity(Burdette and 
Whitaker,2005). However, other studies provide strong support for the existence of a meaningful 
relationship between parental perceptions of safety and children's physical activity levels(Bringolf-Isler et 
al.,2008; Bringolf-Isler et al.,2010). The finding reahch no consensus in the current study and deserved 
the attention of subsequent studies. 
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5.Conclusion 
The findings suggest that both parents’ and children's perceptions of the community environment are 
factors that influence children's physical activity. In contrast, the total effect of parental environmental 
perceptions and child environmental perceptions characteristics on children's physical activity levels was 
essentially the same. There was variability in the degree of influence of specific perceptual factors. Still, 
parents’ and children's perceived characteristics of community activity playgrounds and facilities greatly 
influenced children's physical activity levels. 

The strength of this study is that it examines parental perceptions influence on children's physical activity 
levels while also consider children's perceptions. Comparing the relationship between the two 
perceptions clarified the differences in the impact of parental and children's perceptions on children's 
physical activity, providing a reasonable basis for future research. However, this study also has apparent 
limitations. The various perceptual factors affecting adolescents' outdoor play covered in this paper may 
be incomplete, especially in that only six factors were selected for the child perceptual factors. 
Furthermore, estimating the duration of children's physical activity based on intermediate intervals of 
time interval data in a way that would be considered an approximation of the actual term is less accurate 
than the duration of physical activity monitoring with a wearable device. 
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Creating Localized Resilient Places in Community 
-Thoughts on Renovation Practice of Wuhan Farmers’ Market 

after the Covid-19 Pandemic 
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Abstract 

Traditional wet farmer’s market is an important component of urban life. During the pandemic, a 
Wuhan farmers’ Market where affected groups came to the fore was pushed to the cusp. With a 
renovation action of farmer’s markets in Wuhan, farmer’s markets are placed in the context of 
surrounding communities and urban systems in thinking about their positions and responsibilities. 
Meanwhile the paper study the further directions and strategies of renovation of traditional 
farmer’s markets in post-pandemic era. The work is mainly divided into three parts.  Firstly, by 
summarizing the features of farmer’s markets, the paper discusses the explicit and implicit 
function characteristics of farmer’s markets in different types of communities. Secondly, 
comparing to functional changes and characteristics of gathered population before and during 
the pandemic, it is proposed that the market is can be explored as available resources in refuge 
and disaster prevention system during the pandemic or other disasters. Thirdly, the paper 
proposes that the main principle of the new round of renovation of farmers’ market is ‘peacetime 
and wartime combination’ to enhance the resilience of city facilities and infrastructures.  

Keywords 

Farmer’s market; environmental protection; resilient city; community center 

 

As an important component of urban life in China and the whole Asia, traditional wet(fresh) farmer’s 
market is not only a place for daily consumptions of urban residents, but also the community vitality 
center. Various small restaurants and small department stores gather around traditional markets, 
forming a ‘street market’ area. With the development of economy, the consumption pattern has been 
transformed from the monopoly of going to traditional farmers’ market to diverse ways of shopping, such 
as supermarkets, chain stores and E-commerce delivery services. The emerging consumption patterns 
have profoundly influenced contemporary China. However, a large number of citizens are keen on 
selecting satisfactory goods in a farmers’ market. Relying on the strong user adhesiveness of farmers’ 
market and the traditional commercial customs of s treet markets in Asian cities, food related industries 
such as breakfast restaurants, food processing stores, seasoning stores and community level service 
industries such as barbershops, laundries and infant stores, are continuously gathering along the streets 
around farmer’s markets. Community-rooted traditional farmer’s market has strong vitality and 
irreplaceability.  

During the pandemic, the Wuhan wet(fresh) farmers’ market where affected population came to the fore 
was pushed to the cusp. Related issues like environmental pollution, lagging supporting facilities and 
traffic jam were controversial. Shutting down the market is just a temporary solution. As the micro center 
of basic livelihood and city life, the market played an irreplaceable role even during the lockdown period. 
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This is also a reminder for urban planning professionals to pay attention to community public 
placemaking so as to enhance city resilience. 

1. Explicit and implicit characteristics of farmer’s markets  
1.1. Community center and significant public space  

In old cities with limited space and insufficient open spaces, farmer’s markets are generally located in the 
community center, covering the surrounding 1-3 square kilometers. The service radius of a farmer’s 
market in a city’s new district area where public service facilities are relatively lagging also reaches to 
2000 meters (Figure 1).  

 

Figure 1. Layout for Current Situation of Farmer’s Markets in Wuhan. Source: Plotted by Authors. 
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A wet(fresh) farmer’s market includes various formats such as fresh ingredients, seasonings, cooked food 
and life service and accurately matches the living demands of surrounding communities. Community 
residents can frequently interact with neighbours when consuming, buying and enjoying services in the 
market. Farmer’s markets not only meet residents’ daily living demands, but also gradually evolve into 
important community centers and public communication space.  

We take Tiansheng Community in the old city of Hankou for a research example. The 8.5 hectares area of 
Tiansheng Community is located at the intersection of urban development area and historical district. 
Tiansheng Farmer’s Market, covering an area of 800m2 was built in the 1980s, but today, in Tiansheng 
Farmer’s Market area, a huge number of stores are opening along the areas’ three streets, where 
neighbours and eaters shuttle among them. Through analyses on big data and people’s activity diagram 
(Figure 2), it can be found that Tiansheng Farmer’s Market has the most visitors within the area of 3-4 
hectares with its own smash hit commodities. More than ten types of deli foods in Tiansheng Market are 
known far and wide, such as fish rice noodle, Wuhan hot dry noodles, preserved vegetable & pork dish , 
among which several are on the best food lists of various media and become an Internet-famous site for 
many local and non-local foodies to come from afar. 

 

Figure 2. Human Traffic Analysis Around Research Area. Source: Plotted by Authors. 
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1.2 Providing job opportunities and relieving the pressure of population aging 

Diversified small businesses in the street markets provide massive job opportunities for local residents 
and non-locals. The increased employment rate will correspondingly decrease social issues related to 
poverty, welfare dependence and family disputes. Meanwhile, a stable flow-in of non-locals can 
effectively alleviate population aging in the old city. 

Tiansheng Community possesses a total population of 9,731. Statistical data as of 2017 show that 
proportion of the aging population reaches 20% and the proportion of floating population (lessee) 
reaches up to 35%. (Figure 3) Floating population mainly include young adults, migrant workers and 
market vendors who mainly work and live in Tiansheng Farmers’ Market. 

 

Figure 3. Tiansheng Community Demographic Statistics. Source: Wuhan Public Security Bureau. 

1.3 Demonstrating local characteristics and emerging tourist attractions 

 

The real city spirit is to maintain the vitality of people which is the lifeblood of a city. City characteristics 
are not only reflected in physical spaces such as streets and buildings, but also reflected in unique and 
irreplaceable cities and communities embedded in lifestyle of locals. Farmer’s markets have integrated 
into our daily life and vitality, neighbourhood relationship and old way of life carried by it represent the 
‘collective memory’ which locals and non-locals continuously accumulates generation after generation 
and ‘homesickness’ in a cultural sense. More and more farmers’ markets become the emerging Internet-
famous tourism sites as they satisfying tourists’ deep experience demands towards local life and city 
views for reflecting local people and their daily lives (Figure 4). 

 

Figure 4. Traditional Food Restaurants and Stalls in Tiansheng Community. Source: Taken by Authors. 
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2. The Evolution of farmers’ market 
2.1. The Process of Renovation before the Covid19 Pandemic 

‘Grocery basket’ is a major issue concerning the people’s livelihood. Since the establishment of PR 
China, farmer’s markets in Wuhan City have been continuously improved in layout, construction and 
operation management after successive development process of ‘Unitary Government Running -Free 
Marketization-Renovation’.  

During Planned Economy Era of China, Wuhan Government uniformly purchased and sold vegetables. 
Private vegetable industries were gradually transformed to state/government-operated farmer’s markets. 
In 1984, Wuhan firstly opened farmers’ free markets in the whole country, where suburban farmers 
gathered outside the state-operated markets with their agricultural products, spontaneously forming a 
semi-outdoor street market. The free market then became an important circulation place in the context 
of market economy but gradually became a ‘black spot’ of environment and security in urban central area. 
After repeated reorganizations and renovations, outdoor stalls were basically replaced and farmers’ 
market street blocks with formal operation licenses have been formed. Urban industrial and commercial 
units with special operation became the operators instead of farmers, but we still call them as ‘Farmers’ 
Market’. 

After entering the century of 2000, Wuhan has strengthened the construction and renovation of farmer’s 
markets. In 2002, the municipal government proposed the project of ‘transforming farmer’s market into 
supermarkets’ and planned to create a model of ‘farmers’ market+ supermarkets’ in order to change the 
‘dirty, disorderly and bad environment’ images and ‘inaccurate scale’ issue of farmer’s markets. In 2013, 
in order to reach the standards of the ‘national civilized city, national sanitary city and national model city 
for environmental protection’, Wuhan Municipal Government carried out a renovation action of farmer’s 
markets and invested in 200 million yuan to improve infrastructure and sanitary conditions of 285 
farmers’ markets in the whole city in all aspects. In 2014, led by the Municipal Bureau of Commerce, 
Municipal Bureau for Urban Planning cooperated in preparation of ‘Spatial Layout Planning of 
Standardized Farmer’s markets in Wuhan (2014-2020)’ implementing 6 renovation and construction 
standards of standardized farmer’s markets (WNRPB, 2015).  

After continuous renovations and constructions, the environment of farmer’s markets in Wuhan has been 
significantly improved, but low operation management level, environment, outdated operating modes 
and other issues of farmer’s markets have also been the focus of urban management. With the aim to 
implement opinions of the 19th National Congress of the Communist Party of China on forming a pattern 
of green development, reducing domestic waste from the source, and improving resource reutilization 
rate, Wuhan Urban Management Enforcement Committee organized the preparation of Technical 
Guidelines for Nearby Treatment of Wet Garbage in Wuhan (Trial) in 2019. Meanwhile, it started to 
promote nearby resource utilization pilot which was firstly carried out in residence communities, garbage 
transfer stations, farmers’ market and fruit & farmer’s markets where rain and sewage water were 
diverted.  

Huanan Seafood Wholesale Market became the target of public criticism after the outbreak of the 
pandemic in 2020. It is extremely urgent to improve environmental health of farmer’ market and 
strengthen market management level. Under the multiple background, Wuhan set off a wave of farmers’ 
markets renovation after the pandemic lockdown. The city renovated all farmers’ markets in a 
standardized way in the whole city to promote its transformation and development, adapt to new 
industry development trends and comply with the changes of consumers’ updated demand. 
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2.2. A new round of renovation after the pandemic 

Priorities of the renovation of Wuhan Farmers’ Markets in 2020 are mainly in implementing 
environmentally friendly facilities, smart equipment and integrated services (WMBMS, 2020). The 
renovated farmers’ markets are divided into three levels based current condition and how the workings 
will be done.  

Reduction of market garbage from the source, resource utilization and sewage treatment are the main 
aims in the new round of renovation. All first-level markets should be equipped with garbage 
classification and collection room, wet garbage disposal room, nearby biochemical treatment equipment 
and all other facilities as required, which can be used to dispose wet garbage and food waste in both 
farmer’s markets and surrounding residential areas. Reduction of garbage from the source and 
environmentally friendly sewage disposal can effectively reduce cleaning and transportation expenses of 
wet garbage and dramatically decrease the secondary pollution risks during transportation, thusly 
improve urban environment and overall increase reduction, recycling and harmless disposal level of 
domestic garbage in Wuhan with a better disease prevention ability.  

Second-level markets are additionally provided with smart management system on the basis of hardware 
upgradation, emphasizing on ‘smart operation’. Smart management system of farmer’s market includes 
pesticide residue testing and food tracking. Mobile APP and Internet of Things equipment are used for 
data collection and uploading related invoice and tickets with just one click. Data on purchase ledger, 
ticket information, food testing, transaction detail and other contents of market merchants can be stored 
to form information database in each link of market. Information screen hung in the front of stall should 
show business license, name, contact mode, health certificate and other information of merchants. Price 
and weight of vegetable can be shown on display after vegetables are put on the scale, which realizes 
‘scale and screen interconnection’.  

At bottom, hardware transformation and software upgrading all concentrate on operation functions of a 
farmer’s market in a narrow sense. Third-level markets enable traditional farmer’s markets from culture, 
service and other aspects to facilitate their ‘going out of bounds’. Personized decoration style makes 
many farmer’s markets popular Internet-famous sites. The ‘Mingchengyipin’ market is decorated in an 
nostalgia style. Store signage are designed with the Twenty-Four Solar Terms texts, photo wall showing 
famous landmarks such as Minzhu Road, Hubu Lane, Han River, Yangtze River, Jianghan Road, Yellow 
Crane Tower, Yangtze River Bridge, black and white television, spareribs and lotus root soup stewed with 
coal furnace……traditional history culture and elements with Wuhan local style can be seen everywhere. 
Taking Community Neighbourhood Centre as the main service, Shuiguo Lake Farmer’s market which is 
called as one of ‘the most beautiful farmer’s markets in China’ have been additionally equipped with 
children’s playground, snack bar, breakfast bar, barber’s shop, laundry, beauty and skin care shop, 
sharing kitchen and public display cabinet. The market can provide a complete range of services covering 
diets and daily home-based services and is synchronously equipped with charger, printer and other 
convenient service facilities, Integrating wisdom, convenience and public welfare, the market meets 
upgrade demands of comprehensive social contact, culture and shopping. 

3. Thoughts triggered by the pandemic 
In January 2020, the pandemic broke out in Wuhan. In order to control virus diffusion, the government of 
China adopted the strictest prevention and control strategy-lockdown, during which traffic, community 
and public places were closed, production and school were suspended. Wuhan had lockdown until the 
beginning of April 2020. How to guarantee the basic life of tens of millions of urban residents under the 
state of ‘lockdown’ brought great challenge to the government at the time of trying to save patients. 
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Therefore, reflection and discussion on the pandemic should not be limited to special field of medical 
health, the people’s livelihoods in communities should be brought to the attention.  

After the pandemic, the planning professionals made a heated debate aimed at corresponding strategies 
planned under the context of the pandemic, future city development and other issues, during which 
healthy community and resilient city are frequently mentioned. No matter whether it is infrastructure 
resilience, system resilience, social resilience concept mentioned in resilient city theory, or physical 
health, mental health and social health involved in healthy community (Huang,2020), the planning 
professionals have gradually reached a consensus that improving urban public facilities and social 
governance level is indispensable for resisting urban disaster risk. 

3.1. Construction of resilient cities 

Disaster risks including natural disasters, significant social impact (such as war) and health emergency 
(such as pandemic) events are what modern cities face. ‘Resilient City’ refers to a city that has ability to 
conquer disasters, reduce losses from disasters, and reasonably allocate resources to quickly recover 
from disasters. Resilience of city has become one of core arguments of urban sustainable development, 
which is to effectively cope with various changes or impacts and minimize uncertainty & vulnerability in 
development. It is normally believed that Resilient City has five main characteristics: robustness, 
recoverability, redundancy, intelligence and adaptability, as well as four dimensions, namely technology, 
organization, society, and economy. 

Practice of Resilient City’s redundancy and intelligence is particularly important for public health disasters 
like pandemic, where Shelter Hospitals have played a significant role. Public facilities with large space and 
capacity like stadiums and exhibition centers have been used for ‘Standby Modules’ on the occasion 
when medical resources are in short supply and normal medical facilities cannot fully exert its 
functionality. Investment in medical infrastructure construction in Wuhan has been increased after the 
pandemic, but it was difficult to keep such investment in construction of community-level public facilities 
for long. As a result, it is more pragmatic and effective to focus on ‘Peacetime and Wartime Combination’ 
in new construction, renovation and expansion projects of public facilities. 

3.2 Multi-subject co-governance 

Resilient City has a complex giant system of which the operation may not only be managed and 
maintained by government. Its operation will also need exact understanding of relationship between 
government, market, grass-roots level, society and culture, and need to construct multi-subject co-
governance system (Yin, 2020). To experts’ view, the government plays a leading role, while the market 
plays a main role. The best interface between government and market is at grass-roots level, which is not 
only the place where potential risks arise, but also the place where cost of governance can be minimized. 
If 90% of risk prevention and control work of a city can be completed by market and society at grass-roots 
level, this will be the most important proof for governance capacity modernization (Sun, 2020). 

Community is fundamental unit of urban operation and governance, and primary protection against 
pandemic. City grassroots governance and community residents’ life will face two challenges, massive 
public affairs types and huge volume of them under major public health events similar to pandemic. To 
deal with massive demands from thousands of families are time-consuming and costing. The small sized 
grass-roots organizations cannot exhaustively deal with every of them. This is one of those important 
reasons why grass-roots community organizations in Wuhan failed to have a quick response which 
exactly embodied the flaw of organization level in current resilient city building.  

Community establishment is an effective means to make ‘Strangers Become Acquaintance’, of which the 
core is to restore amiable relationship between people through frequent community events, such as 
community garden, community forum, community farm, etc., establishing a stable and close community 
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relationship. Residents’ spontaneous group establishment has played a vital role in final victory of 
pandemic war in Wuhan in addition to decisive factor of ‘National System’. Residents set up various 
community groups, neighbourhood groups and small business groups to carry out group buying, mutual 
assistance and other activities to seek material support and obtain spiritual comfort, especially in 
lockdown stage of community. Countless small problems and emotions have been eliminated at the 
beginning, which greatly reduced work pressure of community staff. It can be concluded that establishing 
group is a kind of unintended and spontaneous community establishment. Experience in Wuhan has fully 
proved that community establishment can effectively improve resilience of community organizations. 

4. Thoughts on farmer’s market renovation in post-pandemic period 
Farmer’s market serves as an important community livelihood facility, and it construction shall not be 
limited to wet market, but also anything the surrounding community or even the whole city may need, 
where organizers shall think carefully its positioning, responsibility, and development plan. Focus and 
direction of upgrading and construction of farmer’s market in post-pandemic era can be explored by new 
focus points from resilient cities, community establishment, environmental protection and pollution 
control. 

4.1 Improvement of Resilient City facilities 

Resilient Cities shall learn from past disasters and accidents to enhance adaptability to new ones. From 
perspective of Resilient City, various community-level public welfare facilities with small volume and wide 
coverage, including farmers’ market, shall be regarded as important available resources in urban refuge 
and disaster prevention system. Principle of ‘Peacetime and Wartime Combination’ shall be treated as 
core in construction and operation. Construction guidance shall be proposed to increase design of 
‘Redundant’ standby modules, with possibility for conversion. 

Community farmers’ market is generally about 1,000 square meters, with convenient transportation, and 
large service range. In Resilient City planning, market buildings may be regarded as community-level fresh 
food transfer unit, meanwhile as resilient facility modules, and providing emergency functions and 
resource reserves such as material storage and refrigeration, preliminary waste treatment in ‘Peacetime 
and Wartime Combination’. Efficiency of material distribution during the War against Pandemic will be 
greatly improved as long as community residents and staff are very familiar with location, layout and 
round-trip transportation of community farmers’ market, that panic and anxiety of community may be 
lowered effectively. 

Taking Tiansheng Farmer’s market as an example, although as a first level market, it is planned to build 
new centralized storage and freezing space in fresh food store area on the first floor, while reserving 
public entertainment area on the second floor, and perfecting basic facilities such as water, electricity 
and public toilets, and reserving superior command module interface in intelligent management system. 
During the basis of Tiansheng Farmer’s market’s daily operation, ‘Peacetime and Wartime Combination’ 
can sometimes have an ‘Instantly Switch’ into Tiansheng Community Fresh Material Distribution Center. 
The first floor is for storage and distribution of meat, poultry, eggs, aquatic products, vegetables and 
other materials, and the second floor is for temporary command office or an detached house,etc. 

4.2 Providing community establishment and platforms 

Community establishment and multi-subject co-governance to a Resilient City is of great significance as 
discussed above. Farmer’s market normally has a characteristic of communication that is suitable for 
community establishment activities. Learning from renovation implementations in advanced cities like 
Shanghai, in new round of farmer’s market renovation in Wuhan, it was expanded and increased multi-
functional composite business elements such as catering, leisure and entertainment and community 
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service in terms of conventional fresh food sales function (Zhan and Kong, 2020). However, expansion 
only involved operational functions. Experience in Singapore and Suzhou shall be learnt from in old 
farmer’s markets with limited space, where community establishment shall be furnished with enough 
space for community activities besides taking care of commercial service expansion (Hangzhou Beinuo 
Market Research Centre, 2020). A neighbourhood center would integrate shopping, social 
communication, and activities (Figure 5). 

Some areas on the second floor of wet market are planned to be used as public welfare community 
entertainment places in renovation project of Tiansheng Farmer’s market, with a series of community 
activities and events. ‘Vegetable Knowledge Market’ teaching children to identify things like Rice, wheat, 
soybean, corn, & potato, ‘Food History Market’ telling everyone grand navigation history with various 
spices, and ‘Cook Training Market’ providing a platform for everyone to exchange cooking experiences, 
and so on can upgrade farmer’s market into ‘Food Knowledge / History / Training Markets (and the like)’ 
with unlimited possibilities, where social, cultural and community characteristics will be strengthened, 
and ‘Gone Guests’ such as children and youth will be attracted back, constantly enhancing social 
resilience of city. Communication and connection will be promoted in ‘Normal Time’, and there will be 
team-fighting for crisis in ‘Peacetime and Wartime Combination’. 
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Figure 5. Renovated Farmers’ Market 3.0. Source: Plotted by Authors. 
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4.3 Promotion of regional environmental protection upgrading 

State-organized farmers’ markets have been the central target in current round of Wuhan’s Farmers’ 
Market Renovation Plan. In fact, surrounding small and micro service industries and mobile vendors are 
severely troubled by garbage and sewage. Many kitchens of traditional chophouses and historical 
restaurants along street around Tiansheng Farmer’s market are directly connected to urban sewage 
pipework for oily water, bringing great pressure to environmental protection. 

Upon upgrading of farmers’ market environmental protection, the Renovation Plan puts forward 
corresponding requirements for surrounding restaurants and shops. Oil separation equipment shall be 
installed to chophouses along street to pre-process kitchen oil, reduce contamination before entering 
into sewage, reduce blockage of pipeline caused by oil floating debris, reduce maintenance cost of pipe 
network, and reduce treatment burden of sewage treatment plant (COD removal capacity of oil 
separation tank generally exceeds 40%). Oil separation equipment shall be flexibly installed, 
disassembled and managed together with business license, which can effectively ensure implementation, 
and is ideal for chophouses with great mobility. 
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Abstract 

The increasing prevalence of diseases in urban populations caused by poor living conditions and 
social inequities is a primary concern for cities, especially after the COVID-19 pandemic, 
highlighting a significant vulnerability to health disasters. This research identifies specific urban 
determinants of health, aims to bridge the gap between urban health and urban resilience, and 
examines the health risks associated with changes in urban mobility and green space.  Through a 
literature review and empirical research of the case study of Heliopolis, Cairo, where site 
observations, satellite images and semi-structured interviews provide data for findings relating 
social and physical determinants with potential population health outcomes. Heliopolis is 
undergoing an urban mobility project intending to turn it into a large mobility axis. The findings 
underlined a significant reduction in walkable spaces, percentages of greenery, and a sense of 
safety, affecting the resident’s lifestyles and space-use patterns and potentially leading to 
increased health risks, pollution, and disaster vulnerability. This research calls for relinking urban 
health and resilience, adopting a more preventative approach to health promotion, especially in 
global south cities. 

 

Keywords 

Preventative Urban Health, Urban Resilience, Mobility, Green Space, Cairo 

1. Introduction  
Historically, health has played a significant role in shaping urban planning through changes in living 
conditions, disease outbreaks, and mass urbanization, amongst others. However, the link between urban 
planning and public health has gradually weakened, partly due to paradigmatic shifts in medicine and 
public health; where the focus moved from studying environmental factors to more focus on individual 
factors with the nineteenth century's ‘germ theory’ proposed by Koch (Rodger, 2019). Furthermore, 
changes in prevalent disease profiles to chronic long-term diseases, increased life expectancies, and 
improvements in medical treatments accelerated this decoupling (Corburn, 2004). 

With changes in spatial planning, mobility, and urbanization, cities have become more polluted and 
densely populated than ever before (Nieuwenhuijsen, 2016), with an expected rise in the percentage of 
people living in urban settings to reach 60% by 2030 (United Nations, 2018). This strains the capacity of 
local governments and municipalities to provide services and amenities, with starkly inequitable disease 
distribution in urban populations -especially in global south cities. Propelled by the Covid-19 pandemic, 
multiple initiatives are addressing these challenges, notably in global north cities.  

From this vantage point, the conceptual framework provides a basis for understanding the gap between 
urban health and resilience in urban planning. The case study examines the neighborhood of Heliopolis, 
Cairo, which recently underwent a massive grey-infrastructure mobility project and significant systemic 
reductions in green spaces. Greenspace in Cairo is estimated to be around 2 m2 per capita, which does 
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not reflect the unequal distribution amongst different groups where many have access to less than 0.5 
m2 per capita (Kafafy and Al-betawi, 2020). This study analyzes the spatial and social aspects of these 
urban changes in mobility and greenspace and correlates the findings with associated health risks and 
vulnerability.  

2. Literature Review 
Exploring Urban Health and Urban Resilience 

Urban Health 

The term ‘urban health’ refers to the study of “the relation between the urban context and population 
distribution of health and disease” (Galea & Vlahov, 2005, p. 342). Keyes and Galea posit that cities are 
ubiquitous exposures, shaping population health through urban contexts, environments, how people 
interact with these environments, and their daily behaviors (Keyes and Galea, 2016). Urban health 
determinants operate on upstream and downstream factors from federal-level policies to individual-level 
actions and behaviors. This research identifies and examines the following determinants for the study: 
social environment, physical environment, provisioning of health services, population composition, and 
good governance (Vlahov, 2002; Galea and Vlahov, 2005; Marmot, 2005; Vlahov et al., 2007; Braubach 
and Grant, 2010; Corburn, 2015; Hoisington et al., 2019). These determinants and their pathways of 
influence inequitably shape population health due to various factors such as gender, socioeconomic 
group, disability, and age, amongst other factors (op. cit).  

Identified Determinants of Urban Health 

Social Determinant of Health 

Social and socioeconomic factors affecting vulnerable communities could have significant effects on their 
health. This determinant includes community properties, socioeconomic status, crime and violence, the 
inclusion of marginalized populations, degree of participation in decision making, social cohesion, and 
social isolation. Multiple authors have studied social environments and community interactions by 
looking into poverty and space-based poverty. However, it is critical to note the heightened potential 
predisposition of different socioeconomic groups to develop adverse health outcomes caused by poor 
living conditions and health inequities. (Vlahov and Galea, 2003; Corburn, 2015; Wulff, Donato and Lurie, 
2015; Hoisington et al., 2019). Studies have demonstrated that social cohesion is associated with reduced 
stresses and increased social support and could lead to increased community resilience (Friel et al., 2011; 
Hoisington et al., 2019).  

Spatial or Physical Determinants of Health 

Spatial determinants include access to basic and essential services and access to efficient public 
transport, walkable areas, and green spaces. Corburn adds by including access to housing and the land-
use allocation to active travel, public spaces, recreational areas, and parks compared to allocating areas 
for cars and motorized transport (op. cit). These pathways lead to potential increases in the prevalence of 
chronic physical diseases and mental disorders; respiratory and cardiovascular diseases (CVDs), cancers, 
stress, and mental disorders, amongst others (Vlahov, 2002; Groenewegen et al., 2006; Vlahov et al., 
2007; Braubach and Grant, 2010). Spatial determinants of health rely on more quantifiable data, 
facilitating Health Impact Assessments for proposed urban planning and development projects. 
Furthermore, sprawled urban planning puts more strain on public transport systems and hinders active 
travel. Spatial aspects also affect social determinants of health through cultural activities, pedestrian 
zones, the probability of social interaction, and potential reductions in feelings of isolation. In 
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comparison, larger infrastructural projects such as highways contribute to cyclical urban stressors such as 
air and noise pollution, traffic jams, and gender-based violence ibid. These projects limit green and open 
spaces due to land use allowances within city boundaries. 

Provisioning of Health and Social Services 

Access to primary, secondary, and tertiary healthcare in urban and peri-urban areas is crucial for health 
improvement, with a significant shortage in low and middle-income countries (LMICs) (Vlahov, 2002; 
Corburn, 2005). Moreover, access to secure livelihoods affects access to healthcare depending on 
national health policies. According to David and Galea, spatial factors such as transport and mobility can 
hinder access to health services in terms of speed and distances crossed, causing significant differentials 
between different neighborhoods and socioeconomic groups. 

Population Composition 

Age and gender demographic distribution, density, genetic factors, health beliefs, and increased stressful 
urban lifestyles are critical factors shaping population health (Carmichael et al., 2019). Carmichael also 
notes that this determinant profoundly affects pollution rates and may potentially decrease access to 
public health services and healthier lifestyles. Urbanization is associated with a higher prevalence of non-
communicable diseases NCDs, posing more health risks and vulnerabilities, especially for elderly groups 
(Eckert and Kohler, 2014).  

City Governance and Leadership 

City governance and leadership affect the inclusion of communities in decision-making activities relating 
to their social and spatial surroundings, amongst many aspects of their lives (Wulff, Donato and Lurie, 
2015). The presence of active local NGOs and CBOs can improve urban areas on the neighborhood level 
and center citizen participation in decision-making. According to Grant et al., participation creates 
planning decisions that are more directed towards the needs of the people due to debates about the 
impacts and their needs (Grant et al., 2017). Bottom-up strategies and urban activism can improve urban 
health outcomes through embedding environmental justice in urban policies (Brulle and Pellow, 2006). 

Complexity in the urban determinants of health 

The complex interactions between these determinants in the ubiquity of cities led more urban planning 
academics to call for interdisciplinary research relinking urban planning, public health, and epidemiology. 
(Vlahov and Galea, 2003; Corburn et al., 2019; Galea, Ettman and Vlahov, 2019). Several authors center 
environmental justice in their arguments for urban health equity, citing theories of ‘differential 
vulnerability’ and highlighting how health stressors affect people differently according to their 
socioeconomic status (Pearlin, 1999 cited in Galea, Ettman and Vlahov, 2019) 

Urban Health Resilience: 

Many cities include urban resilience as part of their development goals -often in climate disaster 
mitigation schemes or for reasons ranging from global economic competitiveness to climate change 
adaptation. This concept has evolved to gain multiple nuances related to the definition of urban, the 
state of equilibrium, the positivity of said resilience, means of achieving it, understandings of 
(mal)adaptation, and timescale of action. Meerow and colleagues raised these nuances and questioned 
urban resilience using a systems-thinking approach that looks into the cities as a resultant of interactions 
between connected yet autonomous systems to achieve a more holistic and logical definition (Meerow, 
Newell and Stults, 2016). This research is theoretically structured based on the concept of 'urban 
planning as preventative medicine' by (Corburn, 2015). This understanding describes an approach that 
promotes health from a preventative perspective, not explicitly outbreak and pandemic control, but also 
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reducing the prevalence of non-communicable and chronic diseases and promoting physical and mental 
wellbeing. 

Contrasting City Resilience Index (CRI) with the preventative urban health resilience framework, the 
'Health and Wellbeing' goal showed specific gaps in addressing health promotion (Gad, 2020). Moreover, 
requiring more measures to limit the prevalence of communicable and non-communicable diseases, 
obesity, pollution, social anxiety, and poor mental wellbeing in the built environment. 

Mobility and Green Space 

Mobility and greenery often compete for land-use allocation and are manifestations of land-use mix 
policies, affecting health through the social and spatial determinants of health. Transport is associated 
with increased mortality, NCD prevalence, and comorbidities, mainly affecting cardiovascular and 
respiratory diseases, cancers, obesity, diabetes. Authors also associate transport with stress, one of the 
most influential factors affecting physical and mental wellbeing. Nieuwenhuijsen and Khreis established 
nine pathways in which transport can affect our health; Motor Vehicle Crashes (MVC); Transport Related 
Air Pollution (TRAP); noise; increased local heat exposures; reduced green space exposure; decreased 
physical activity; and climate change , multiple sources cited in (Nieuwenhuijsen and Khreis, 2019). 
Whereas green space' usage and exposure' are associated with reductions in mortality and cardiovascular 
disease prevalence, stress reduction, pollution control, as well as improved mental health and increased 
social activity (Nieuwenhuijsen, 2016). Shading from green space can ameliorate the temperature, reduce 
UV rays and sun exposure, and promote active travel. The presence of greenery has been associated with 
increased physical activity, further increasing its capacity to affect people's health and wellbeing (Fong et 
al., 2018). However, exposure to greenery could increase skin cancer and Lyme disease risks ibid., and 
may increase feelings of unsafety depending on the design, visibility, and type of greenery used (Rydin et 
al., 2012; Li, Zhang and Li, 2015). 

3. Research Methodology and Design 
The conceptual framework is based on a review of pertinent literature on the urban determinants of 
health and at the intersection of urban health and urban resilience. It examines the correlation between 
urban changes and their associated health risks, mainly focusing on non-communicable diseases (NCDs). 
The conceptual framework aims to promote a preventative approach to health promotion and fostering 
urban resilience. The case study is the neighborhood of Heliopolis, Cairo. The author uses qualitative and 
quantitative data gathering techniques to understand the social and spatial aspects of the urban 
development project on space-use and conducts a physical analysis of primary and secondary sources to 
compare the extent of urban changes. The sampling of interviewees uses a snowballing technique based 
on existing social networks of residents with a sample size (n=14). The limitations of which are having less 
representative results of the wider population. The selected population belongs to upper-middle income 
groups. Primary data is gathered by conducting semi-structured interviews and mapping exercises with 
residents, built environment experts, and a public-health expert. The data provides a deeper 
understanding of the consequences of these urban changes on people’s space use patterns and mobility. 
The author reviews and gathers primary data through site visits and observations due to the lack of 
available publications about the ongoing urban project. Secondary data is gathered by reviewing 
historical maps and satellite images to understand the morphology of the neighborhood. The case study 
selection provides an example of urban planning decisions that could be detrimental to population health 
and could significantly lead to increased vulnerability to natural hazards and health disasters.  
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4. Case study background 
The neighborhood of Heliopolis is an affluent neighborhood with a notable area of green space and was 
the last to maintain a functioning tram infrastructure in Cairo. The neighborhood underwent sudden and 
significant urban changes in September 2019 with an urban development project aiming to transform it 
into a highly motorized mobility axis. The project created massive road widening and removed the 
remaining tram infrastructure attempting to improve traffic flow. Additionally, seven flyovers were 
constructed to improve traffic conditions and ease congestion. In addition to removing green areas and 
green roundabouts with an estimated 378,000 m2 and between 2500~3000 trees (Mokhtar, 2020).   

The current trend of suburbanization and outmigration to satellite cities and gated communities in Cairo 
increases motorized and car-centric mobility, potentially widening inequity gaps and  social segregation, 
and overburdening public transport systems. Distant work opportunities and inefficient modes of 
mobility affect residents from more disadvantaged groups inequitably, where they bear the economic 
burden and adverse effects related to commuting and harmful health exposures (Rydin et al., 2012). This 
highly motorized streetscape associated diminishing ‘eyes on the street’, a factor of safety and security in 
cities, affects women and girls disproportionately due to significant challenges related to mobility and 
access to space in addition to high rates of gender-based violence in Cairo (Jacobs, 1961; Batabyal, 2016). 

5. Analysis and Discussion 

Analysis of Heliopolis Through Physical and Social Determinants of Health 

The analysis below is based on the findings from the semi-structured interviews and gathered empirical 
data. The findings are grouped and analyzed with relation to the conceptual framework and the spatial 
and social factors identified in the literature review. The neighborhood's spacious major roads (approx. 
60m wide) allowed for the implementation of the recent mobility project, which turned its streets 
essentially into 'highways'. Figure 1 presents a more extensive scale understanding of the changes in the 
neighborhood; road design changes, flyover construction, and demolition of roundabouts. 

 
Figure 1 Map of urban changes in the Heliopolis, showing affected roads and roundabouts, and constructed 
bridges. Source: Google Earth, illustrations by author. 
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This project created an urban environment with an inequitable distribution of car roads compared to 
spaces for people. Additionally, narrow, walkable spaces bring forth concerns about crowding and 
physical distancing regarding COVID-19, illustrating one example of how non-car users could be further 
disadvantaged in this scenario. The street sections show an approximated car capacity rather than the 
number of lanes. Figure 2 shows the magnitude of urban changes in individual streets, comparing pre and 
post-implementation street studies, highlighting the mass motorization, loss of greenery and open 
spaces, and narrow pedestrian areas. 

 

 

Figure 2 Before/after street sections of some roads that have been affected by the urban changes. The 
author approximates road capacities according to multiple satellite images of the streets. Source: Google 
Earth and Google Maps, illustrations by author. 

Transport and Mobility 

Changes in used modes of mobility were studied in terms of variation and frequency. Findings show 
significantly increased car use and ride-hailing, a slight increase in carpooling, and reductions in public 
transport use. The interviewees reported general reductions in non-vehicular mobility and decreased 
physical activity and active travel, affecting residents who regularly opt for walking within the 
neighborhood. Inner neighborhood mobility has also changed drastically. Many interviewees reported 
dependency on car use for short trips, causing gridlocks on the neighborhood scale. Most residents also 
expressed grave concerns that road widening has led to a notable increase in driving speeds and 
unregulated traffic flow, raising concerns for vehicular crashes. Reductions in physical activity and 
increased sedentary behavior are associated with increased prevalence of CVDs, type-2 diabetes, 
cancers, obesity, and reduced life expectancies, putting the health of residents at significant risks. In 
addition to adverse effects on mental wellbeing such as increased stress levels, depression, where time 
spent in cars is associated with increased risks of poor mental health (multiples sources cited in Giles-
Corti et al., 2016). Figures 3 and 4 below show the high rates of motorization as well as the reported 
differences in mobility and transport. 
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Figure 3 Diagram of the interviewees’ self-reported changes in used modes of mobility before and after the 
project, showing significant reductions in active travel and majors increases in vehicular mobility. 

 

 
Figure 4 Diagram showing changes in the mobility experience affecting the interviewees. 

Site visits and observations combined with street section analysis show significant reductions in safe 
walking and cycling infrastructure, where data from interviews showed a significant increase in feelings 
of unsafety. Respondents who primarily relied on car use noted little change in their space usage. Traffic-
related injuries and deaths were reported as common concerns, where the number of deaths from car-
related accidents was estimated to be thirty-five deaths (as of March 2020). Expert interviewees 
associated the enormous death toll due to an observed lack of regulatory measures controlling vehicular 
flow (i.e., road crossings, speed bumps, good sidewalks, traffic lights, etc.), further resounding the term 
"highways" used by several interviewees. Proximity to major roads has a compounded effect on indoor 
air quality, thereby increasing exposure to toxic indoor air and allergens, inequitably affecting houses 
with lower-quality indoor environments (Corburn, 2015). 

Perceptions of safety were also affected, where eleven respondents felt significantly less safe in the 
neighborhood, raising concerns for children and the elderly, gender-based violence, people with 
disabilities, as well as crowdedness. Moreover, increased fear of car-related injuries and traffic flow 
affects the residents' mental wellbeing and is associated with increased stress levels and decreased 
physical activity (ibid). Many respondents reported severe and increased fears of sexual 
harassment/assault, adding that the street often creates spaces of 'entrapment' with limited escape 
routes from potential assaults. Additionally, the consequent reduction in the number of people in the 
street further increases safety concerns, especially for women and girls. Urban fear could lead to 
decreased physical activity and increased social isolation. Issues in way-finding and neighborhood 
attractiveness have also been reported to affect several people, increasing their sense of alienation and 
urban fear for multiple interviewees. Figure 5 shows street sections with changes that could worsen 
gender-based violence due to decreased visibility and the lack of safe, walkable spaces. 
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Figure 5 Before/after street sections of some roads that have been affected by the urban changes. The 
author approximates road capacities according to multiple satellite images of the streets. Source: Google 
Earth and Google Maps, illustrations by author. 

Green Space 

The use of public green space was reportedly low before the project, where eight interviewees reported 
decreased green space use. On the other hand, exposure to green space was reported to be significantly 
decreased by all interviewees, five of whom reported substantial reductions due to the proximity of their 
residence to the affected roads. Greenspace use and exposure are related to reductions in mortality and 
prevalence of CVDs, and improvements to mental health, social interaction, sleep patterns. In addition to 
promoting physical activity, stress reduction, and reductions in noise and air pollution. 

Pollution 

Many respondents reported concerns for reductions in air quality, air pollution, and Particulate Matter 
(PM) resulting from massive construction works and the loss of trees and green space. Some respondents 
reported exacerbated respiratory problems and allergic reactions from the construction works. Exposure 
to air pollution is significantly correlated to increased mortality, affecting prevalence and comorbidities 
of lung diseases, CVDs, diabetes, premature mortality, obesity, increased risks of cancer, damage to the 
nervous system, etc., (Mueller et al., 2016; Samet, 2019). Pollution could also aggravate pre-existing 
conditions such as asthma, allergies, etc., creating vulnerabilities to respiratory diseases and outbreaks 
such as COVID-19. 

Noise exposure and duration were reported to be significantly increased by all residents and are 
associated with increased prevalence of CVD mortality and morbidity, sleep disturbances, elevated blood 
pressures, reductions in cognitive performance, and increased stress levels and anxiety (Hoisington et al., 
2019). The effects on mental wellbeing resulting from the urban modifications were also studied. Six 
respondents suffered increased stress and anxiety associated with driving and reduced green spaces, 
noting exacerbation due to noise pollution. It is also worth mentioning that there are three airports near 
Heliopolis, significantly increasing noise pollution in the area. 

Community cohesion was found to have been weak before the project; all the interviewees felt socially 
isolated from their neighbors and communities. However, five residents reported further reductions in 
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social interactions and random chance encounters. Two respondents noted that activities such as dog-
walking often encouraged social interactions. Social isolation is associated with poor mental health, 
negative lifestyle behaviors, increased premature mortality, as well as elevated blood pressure, reduced 
stress-recovery, low birth weights, increased infant deaths, cognitive problems, obesity, CVDs, etc., 
(Corburn, 2005; Giles-Corti et al., 2016). Residents reported reduced neighborhood attractiveness which 
is associated with decreased physical activity and social isolation (Sugiyama et al., 2010; Ekkel and Vries, 
2016). 

Disaster Vulnerability 

Large-scale infrastructural changes concerned built environment experts with regards to the 
neighborhood's capacity to withstand future disasters. The notable reductions in green space pose 
threats for increased urban heat island effect, loss of biodiversity, flooding, reduced street-runoff 
absorption, and increased carbon emissions and pollutants. Socioeconomic vulnerabilities such as loss of 
livelihoods and decreased community resilience, and gender inequity could further worsen the situation 
and create compounded vulnerabilities. 

6. Discussion Summary 
This paper investigated the link between urban health and urban resilience to call for preventative health 
promotion through urban planning to create more resilient cities or 'Preventative Urban Health 
Resilience'. The physical analysis showed a significant reduction in overall walkability, active travel, and 
public transport, paired with an increase in grey infrastructure, essentially aiming to facilitate motorized 
transport. Semi-structured interviews with the residents offered a qualitative understanding of the 
multiple variables affecting their use of mobility and greenery and the resulting changes in their lifestyles 
and space use patterns. The data were analyzed and correlated with potential health risks based on the 
literature review findings. This paper establishes an understanding of the potential health consequences 
of urban planning decisions, particularly on NCDs and mental wellbeing 

Further research would be needed to include different socioeconomic groups and potentially study the 
changes in health on a more longitudinal basis. Complex systems thinking approaches should be adopted 
in urban planning decisions in Cairo with Health Impact Assessments, where there is a critical need to put 
health in the center of all policies (HiAP). Cities realized the dire need for health-promoting urban 
planning and health resilience, and it is crucial to rethink the urban planning decisions and learn from the 
covid-19 pandemic.  
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Abstract 

The public service system in public health emergencies indicates the problems of hierarchical 
mismatch and conducted downward Invalidation in response to explosive demand shocks. This 
article clarified the fragility of the public service system in response to emergencies, constructed a 
hierarchical facility supply system of "upper control, middle flexibility, lower feedback” as the 
core, "evaluation, supply, and management " from the whole process of the facility 
supply ,emphasizes the framework of "full-link vulnerability assessment, full-coverage 
hierarchical supply, and full-cycle operation management", based on the overlay analysis of the 
spatio-temporal dynamics of the magor epidemic's initiation, outbreak, spread ,control and the 
type, level , spatial distribution characteristics of public service facility system. This article 
explored the transformation of the supply path of public service facilities under public health 
emergencies combining with Wuhan to conduct empirical verification.The assessment link should 
focus on the fragility of public service facilities, and construct a public service system and facility 
assessment system to ensure the effectiveness of space supply; the supply link should focus on 
community residents’ needs as the main body, clarify the needs and spatial layout, and ensure 
the fairness of the supply of public service facilities; The operation and management link should 
strengthen the construction of the community planner system, establish an operation 
management mechanism that pays equal attention to supervision and communication between 
the system and life subjects, and improve the efficiency of matching the supply and demand of 
community facilities.Further research found that the factors includes the failure in response to 
community prevention and control positions, imbalances in the configuration of the public service 
system, significant gaps in public service levels, and lagging online emergency supply are the 
major causes of the failure of the temporal and spatial correlation between public health 
emergencies and the supply of public service facilities. Based on these issues, this article proposed 
a solution to the supply of urban public service facilities to respond to explosive demand shocks: 
(1) differentiated supply combining centralized and decentralized supply; (2) strengthening 
service entities to focus on residents' demand orientation; (3) multi-sectoral coordination 
Implementation process management; (4) planning the operation guidance mechanism of in-
depth intervention. Finally, based on these cracking paths a corresponding spatio-temporal 
emergency prevention and control network strategy is proposed to alleviate the supply crisis of 
urban public service facilities caused by the strong negative effects of public health emergencies. 

 

Keywords 

2019-nCoV ,major public health emergencies, public service facilities ,path of cracking, 
emergency response 
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1. Introduction  
Looking back at the 2003 SARS, 2009 "H1N1", 2012 "MERS" and 2019 "2019-nCoV", we found that large-
scale public health incidents with strong, sustained, easy to spread and high-risk risks have become global 
problems threatening city public safety and residents' life and health, seriously disrupting City daily life 
and economic production. The normal order of tourism services and other activities greatly tests the 
system level and response ability of urban public health and public management. 

Under public health emergencies, the public service system shows a certain degree of inadaptability, low 
resistance and weak toughness in different spatial scales such as cities, districts and communities, and 
different service supply dimensions such as online and offline, thus deeply blocking the rapid response 
and service output of urban emergency service system, It has a serious impact on Residents' living 
environment and urban production and life. Under the impact of unbalanced and explosive public service 
demand, the urban public service system presents structural and functional problems such as lagging 
service, lack of supply, insufficient function and improper management. Therefore, with the increasing 
frequency of public health emergencies, comprehensively improving the hierarchical configuration, 
service mechanism and management system of urban public service system and improving the 
emergency response ability of "peacetime and wartime combination" of public service system may 
become a new functional target to adapt to the healthy development of big cities in the new era. 

2. Supply of urban public service facilities and response to public health 
emergencies 
2.1. Analysis on the temporal and spatial correlation between public services and major 

public health emergencies 

As the world's major public health emergencies occur frequently and affect a wide range, scholars at 
home and abroad have carried out retrospective research on the whole process from disaster, pathology, 
spatial geography, sociology, management and other disciplines. Relevant studies show that major public 
health emergencies are not limited to "medical" prevention and control events, It is a comprehensive 
work of special social governance involving urban public services, and has a close temporal and spatial 
correlation with public services, mainly as 
follows: 

During the latent and transmission period of the 
epidemic, high-density and high flow public 
service facilities provide a pregnant disaster 
environment for the virus, which is the key 
factor affecting the transmission and diffusion of 
the epidemic. Especially urban community is a 
very important disaster pregnant environment. 
For example, in 2003 SARS, Hongkong's Amoy 
garden was infected by less than 329 people in 
January. With the implementation of community 
environmental improvement and isolation 
measures, the epidemic situation was effectively 
controlled. The same is true in Wuhan. Before 
the outbreak of the epidemic, the way of closed isolation was adopted for the first time, so that the 
spread of the virus can be further controlled (Figure 1). 

 

Figure 1. The first day of Wuhan City closure. 
Source: self photographing by the author. 
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In the period of epidemic spread and outbreak, the disease itself and social system are important 
diffusion driving forces. Public service has become an important supporting element of emergency 
response. The response speed, service capacity, regulation level and adaptability of public service are the 
key elements to control the spread of epidemic and reduce secondary disasters caused by epidemic. The 
orderly supply of medical and health services, the response speed of government prevention and control 
measures, the regulation ability according to epidemic development measures, material reserves, 
transportation security level, the evolution of social public psychology and behavior, and the timing and 
degree of epidemic information disclosure and sharing are closely related to public services. The 
vulnerability of public service system determines the evolution direction of public events to a certain 
extent. 

During the epidemic control period, urban public services, especially grass-roots (community) public 
services, have become the key elements to ensure the daily supply of isolation units and social stability 
(Figure 2). Community is the basic unit of pneumonia virus tracking and control. Under abnormal extreme 
conditions, community has become the core unit of the operation of the whole city (Li Zhigang, 2020). 

In the recovery period, the social system and its public services have become an important means to 
maintain the "post-war" achievements and repair the impact of disasters. Establish orderly traffic and 
restore order; Guide enterprises to return to work in an orderly manner in different areas and levels; The 
establishment of post disaster security system needs to provide corresponding social services. 

Based on the above discussion, it is not difficult to find that there is a close temporal and spatial 
correlation between major public health emergencies and public services. However, it is still necessary to 
further accurately identify the coupling relationship between public services at all stages and the 
evolution direction of major public events at the levels of type, facility configuration and service content, 
as well as the positive correspondence to event rescue, so as to build a public service response 
mechanism to deal with major public emergencies. 

In the recovery period, the social system and its public services have become an important means to 
maintain the "post-war" achievements and repair the impact of disasters. Establish orderly traffic and 
restore order; Guide enterprises to return to work in an orderly manner in different areas and levels; The 
establishment of post disaster security system needs to provide corresponding social services. 

Based on the above discussion, it is not difficult to find that there is a close temporal and spatial 
correlation between major public health emergencies and public services. However, it is still necessary to 
further accurately identify the coupling relationship between public services at all stages and the 
evolution direction of major public events at the levels of type, facility configuration and service content, 
as well as the positive correspondence to event rescue, so as to build a public service response 
mechanism to deal with major public emergencies. 

 

Figure 2. Closed community management. Source: self photographing by the author.  
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2.2. Analysis on the supply of urban public service facilities under major public health 

emergencies 

（1）Response failure of urban public service system in community prevention and control position 
As an important carrier, organization and implementation subject of urban public service system 
construction, urban grid community has become the most effective spatial adaptation unit for isolated 
prevention and control. In 2019, COVID-19's experience in prevention and control showed that the 
community's prevention and control position is the most effective defense for external defense, internal 
defense and joint defense, and is also the last line of defense for city public administration. However, 
according to the results of community prevention and control in Wuhan in 2019, although 79 "epidemic 
free communities" (accounting for 5.6%) and 2076 "epidemic free communities" (accounting for 29.2%) 
were successfully realized under the closed management mode, in the actual epidemic prevention 
process, due to the failure to consider the factors of high-density population mobility and the risk of 
contingency and uncertainty of emergencies, There is also a lack of planning, pre judgment and 
emergency reserve operation plan for responding to public health emergencies. The vast majority of 
community public services still show multi-dimensional response failures such as facility configuration, 
service capacity and operation management. In terms of facility allocation, the number of community 
health institutions is relatively insufficient, and the level of 10000 people is only 0.46 (compared with 
1.41 in Hangzhou in the same period). At the same time, the allocation of professional equipment, 
equipment and medical staff in community hospitals is missing, which leads to the inability of community 
grass-roots medical services to meet the needs of prevention and control. In terms of service capacity, 
due to the large scale of community population (the average size of the central urban area is 7000-9000, 
compared with only 4000 in Shanghai in the same period), the community service load is overloaded, and 
more than 45% of the community's basic living and medical materials cannot achieve functional self-
sufficiency. In terms of operation management, due to the lack of vigilance of managers and self 
confusion of service personnel, epidemic prevention in some communities has become a mere formality, 
and the transportation and distribution of living and medical materials are chaotic. 

（2）The public service system configuration of urban high-density space unit is unbalanced 
In fact, the basic framework and functions of China's urban public service system are relatively sound. 
Since the founding of the people's Republic of China, China's urban public service system has experienced 
three stages: "average supply system allocation in the period of planned economy", "market free 
allocation in the early stage of market economy" and "government purchase of services in the mature 
stage of market economy". The public service supply mode has also changed from government blanket 
supply to the co construction form of "government leading, social participation and enterprise 
management". At the specific implementation level, it generally takes the administrative region and 
population density as the allocation standard and adopts the "inverted pyramid" allocation mode of "core 
public services + basic public services + supporting public services". It can basically meet the growing 
public service demand of the city (including basic public health demand). However, in recent years, with 
the agglomeration and expansion of metropolitan areas, there are a large number of urban high-density 
spatial units with high concentration of population, transportation and services in the city, and there are 
some problems of maladjustment, synchronization and mismatch between the systematic construction of 
urban public service system and the unbalanced public service demand of urban high-density spatial units. 
The public service system configuration does not take into account the possible unbalanced and explosive 
public service demand impact within the high-density space unit under the environment of high-
frequency population mobility. It lacks neither the corresponding elastic response mechanism nor the 
self-sufficient supply function of emergency isolated zoning public services, which generally presents the 
regional supply imbalance of public services. However, according to the epidemic dynamics model of 
infectious diseases and the data of Wuhan new crown epidemic situation, it is found that the spread and 
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spread coefficient of city high density space unit is relatively high, which is a high-risk area of epidemic 
spread and spread (Figure 3, Figure 4). Under the unbalanced configuration pattern of public service 
system, urban high-density space units are generally facing problems such as insufficient supply of 
supporting public services, incomplete functions and ineffective response. 

 

（3）The hierarchical rationing gap of urban public health services is significant 
In terms of urban public medical and health services, Wuhan has a certain level rationing gap in service 
facilities, scale and management system. On the one hand, there is a gap in the reserve of emergency 
facilities for public health emergencies such as infectious diseases, including the lack of orderly allocation 
of specific isolation hospitals, medical beds, medical and service personnel, medical and living materials 
and their delivery channels. Statistics show that at the peak of the epidemic, the gap of medical materials 
such as special beds, medical masks and protective clothing in Wuhan is as high as more than 30000, 
60000 / day and 40000 pieces / day respectively (official data have not been found), resulting in a serious 
instantaneous explosive gap of medical resources under the space-time compression pattern of "people's 
beds" and "people's medicine". On the other hand, under the closed epidemic prevention mode, the 
urban public services shared by citizens can not sink into the community, and the community level public 
service supply can not meet the super scale demands in the emergency management cycle, nor can it 
meet the grade standard of public health and epidemic prevention, resulting in the distribution gap of 
hierarchical public services. In addition, due to the imperfect hierarchical diagnosis and treatment system, 
the explosive phenomenon of citizens flocking to large urban hospitals increases the infection risk of 
medical staff and other patients, and also increases the workload of medical staff. 

（4）Online public service supply lag based on digital emergency system 
Along with the rapid development of new electronic media in the Internet era, besides substantive public 
services, online public services such as epidemic data disclosure, intelligent epidemic prevention teaching, 
social public opinion and psychological easing under the support of big data platform have also played a 
huge role in COVID-19's prevention and control. However, although Wuhan disclosed relevant 

 

 

 
           Figure 3.epidemic map of Wuhan   Figure            4: distribution of confirmed epidemic cases and population density in Wuhan    

 source: drawn according to the data of Wuhan Municipal Health Commission (as of 24:00 on March 16, 2020 Beijing time) 
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information about designated isolation hospitals, fever clinics and new diseases in a timely manner after 
the outbreak of the epidemic, due to the lack of a relatively accurate digital emergency system, there are 
still some problems of delayed online public services such as untimely, opaque and detailed information 
disclosure in key stages such as the incubation period and precursor period of the epidemic, It also 
indirectly increases the pressure on epidemic prevention and control. On the one hand, the early 
information disclosure did not squeeze the time for urban public services to realize the rapid 
transformation of emergency functions, which also led to the city, community and residents missing the 
best window for epidemic prevention and control. After the outbreak of the epidemic, the information is 
not transparent and detailed, which intensifies the sense of panic of urban residents and increases the 
factors of social instability. According to an incomplete survey, more than 40% of community grid 
members, 55% of volunteers and 68% of community residents said that there was a lag in the disclosure 
of epidemic data in Wuhan. 

3.Great changes in supply and demand of urban public service facilities under 
public health emergencies 
3.1. Sinking of center of gravity of facility supply structure under public health 

emergencies 

With the frequent occurrence and significant impact of major public health emergencies, the vulnerability 
of public services in the initial response to major public health emergencies has attracted the attention of 
the government and relevant scholars. Medical and health service system, transportation system and 
emergency early warning system have become the focus of attention. With the normalization of 
epidemic prevention and control, public service functions began to sink to urban communities, towns and 
villages and other grass-roots organizations with weak foundation, resulting in structural transformation 
and reorganization of the supply subjects and supply standards of public service facilities：（1）The 
adjustment of administrative divisions promotes the reorganization of fragmented supply. In recent years, 
in consideration of regional development, cities have adjusted their administrative divisions in the 
aspects of township merger, Town Street withdrawal, village to community transformation, etc., resulting 
in the coexistence of hierarchical administrative management and grass-roots functional management 
units, resulting in unclear division of functions and complex governance subjects, so that the effective 
supply of facilities can not be achieved at the first time in case of public emergencies. （2）Multi level 
and multi-level demand drives the transformation of supply mode. At present, the supply of public 
service facilities is mostly dominated by the government, which belongs to the top-down supply oriented 
mode. It is difficult to realize the micro level operation of urban communities, towns and villages. 
Therefore, due to the focus on the accessibility and differences of grass-roots communities, towns and 
villages, we can realize the demand-oriented grass-roots facility supply mode. （3） Different scale types 
need to coordinate the configuration level and content. The allocation of public service facilities involves 
macro and micro levels. At the macro level, we should emphasize the balance and fairness of facility 
supply, focusing on government regulation and control; At the micro level, we should emphasize the 
localized management of grass-roots supply, based on the allocation of planning system and guided by 
market construction. Therefore, the universal allocation of public service facilities is difficult to meet the 
needs of different spatial levels, types and differences. The supply system and allocation standards of 
public service facilities under different structures should be formulated to sink the supply focus and 
realize the equalization demand of facility service supply. 
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3.2. Reconstruction of facility demand structure under public health emergencies 

Whether it is 2003 SARS or the new epidemic prevention and control of the new type of coronary heart 
disease, it shows that the community and even village group are the key defense lines for the joint 
prevention and control of epidemic situation and the group control. The big data + community grid 
management has realized the technology to empower and strengthen the existing governance methods, 
providing diversified, refined and personalized services for the grassroots in the community to achieve 
mass prevention and control, joint defense and joint governance. It provides important support for 
accurate governance. At the same time, establish a multi-level space operation plan under extreme 
conditions (Li Zhigang, 2020), reasonably plan and allocate regional medical and health resources, so as 
to jointly create and restart the community self-organization function (Zhang Jingxiang, 2020), improve 
the community resilience (material resilience and social resilience) (Wang Chenghui, 2020), and take the 
construction of "15 minute life circle" as an opportunity, Expanding the community into a basic space unit 
for epidemic prevention and control (Yang Baojun, 2020) and other research and suggestions on 
improving the grass-roots public service system in major public health emergencies from the perspective 
of community and grass-roots services have become a hot topic. On the other hand, urban big data 
platforms such as big data, artificial intelligence, cloud computing and the Internet of things have become 
sharp tools for future urban epidemic prevention and control (Yan Shu, Liu Siyuan, 2020). Trial, scenario 
and systematic management tools have become an indispensable part of the public service system in the 
new era. With the support of information-based and intelligent data, The demand structure of public 
service facilities has been reconstructed. 

At the same time, another cause of the reconstruction of the demand structure of public service facilities 
is the migration and urbanization of the local population and the local urbanization of the migrant 
working population, which leads to the alienation of the spatial distribution of demand. Therefore, in the 
face of the governance needs of the new era and the rapid diffusion of modern urban values, the 
construction and improvement of the public service system under major public health emergencies 
should also be extended to the level of community, town and village public services, and new 
technologies should be used to establish a visual, instructive and operable public service system that 
supports up and down, Realize the demand and supply of public service facilities for the last kilometer. 

3.3 Breaking the management level model under public health emergencies 

After the public health emergency, the spatial layout and scale standards of public service facilities have 
been directly affected, and the top-down supply facility management mode has been broken. In the 
complex urban system, the "one-way" traditional community facility management ignores the effective 
allocation of supply and demand, while in the process of emergencies, the public service facilities are 
crossed and reconstructed by the "supply and demand" structure, which is bound to break the 
management level mode in the process of supply and demand of public service facilities and change to 
the "interactive" management mode. 

Therefore, focus on the accuracy of hierarchical management: (1) the allocation of traditional grass-roots 
service facilities is based on land use and population scale (thousand person index), and the area and 
proportion of facilities are the basic control content. It seems that "equalization" actually sacrifices the 
effectiveness of facility supply. We should explore the refined management mode based on the demand 
orientation of grass-roots groups（ 2) The management of planning approval needs to be strengthened. 
In the process of breaking the management level, we must pay attention to a footnote, that is, the 
implementation of loose control after the preparation of the plan, such as unclear functional positioning, 
no specific requirements for neighborhood distribution, extensive implementation process, etc., and then 
there are problems in the operation link. Therefore, the traditional one-way management of facility 
supply should extend to grass-roots organizations and give full play to the role of resource allocation in 
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the process of accurate management, which is also one of the transformation directions of public service 
facility supply under the normalization of epidemic prevention in the future. 

4. Construction of public service facilities supply system under public health 
emergencies 
4.1. Actively carry out vulnerability assessment of public service system 

（1）Construction of vulnerability assessment index system 
The officially released epidemic related data are obtained through the official website of the Health 
Commission, baidu app and relevant news reports. The data collection period is from the first case of the 
epidemic to basic control. The data statistical dimension includes the number of confirmed cases, 
suspected cases and deaths in each district, street and community every day. The basic information of 
each case includes gender Age, place of residence, flow path, etc. Statistical methods, system analysis 
methods, GIS, ESDA and other spatial information visualization technologies are used to analyze the basic 
characteristics of epidemic characteristics, disease process characteristics and aggregated epidemic 
situation, including incidence curve, evolution node, spatial distribution of epidemic situation with 
community / street as statistical unit, etc. Collect the type, content, scale and other data of unbalanced 
demand for public services through big data such as Baidu heat map and service information data 
released by relevant communities. 

Based on the theoretical framework of vulnerability assessment, a vulnerability assessment index system 
representing the three dimensions of exposure (E), sensitivity (s) and adaptability (a) is constructed to 
evaluate the facility allocation, resource allocation, service performance and guarantee mechanism of the 
public service system. The formulation of the index system is comprehensively determined by expert 
consultation method and field investigation method. It is preliminarily determined to construct from 
three aspects: epidemic factor vulnerability, response effect vulnerability and service capacity 
vulnerability. The epidemic factor vulnerability index system includes the accessibility of service channels, 
the use of public service facilities, the density of cases and patients, the status of urban population, etc. 
The vulnerability of response effect includes the social impact of public service facilities, the total asset 
value of public service facilities, and the maximum service scale and load of public service facilities. 
Service capacity vulnerability includes the formulation and implementation of emergency plans, the 
physical condition of users of public service facilities, the control of epidemic situation by public service 
facilities, the ability of diagnosis, treatment and barrier, the ability of community public service support, 
etc. 

（2）Spatial characteristic analysis of vulnerability 
The comprehensive index method and fuzzy matter-element evaluation method are used to 
comprehensively evaluate the vulnerability of the public service system during the epidemic period. The 
vulnerability is divided into five levels between (0, 1). According to the vulnerability value from small to 
large, it is divided into five levels: not fragile, not very fragile, fragile, relatively fragile and very fragile. 
The vulnerability assessment results of public service facilities are statistically and spatially located from 
the four spatial levels of city, county, District, street and community, and rasterized into 1km * 1km grid 
units. GIS spatial analysis is used to classify the agglomeration, density and other characteristics of 
vulnerability. 

4.2. Establish classification facility standards for full coverage supply 

From the perspective of facility supply mode under the current normalization of epidemic prevention and 
control, its supply standard is dominated by the government and objectively determined. According to 
the demand standard, one-way and broad supply is not suitable for the supply law of public service 
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facilities under current prevention and control. Therefore, it is necessary to comprehensively consider 
how to turn the complex facility demand composition of the basic organization to subjective and bottom-
up supply. 

When establishing the classified facilities standard of full coverage supply, it emphasizes the integration 
of facilities supply guided by the needs of urban grass-roots residents, and deeply understand the 
composition and demand differences of different types of residents through household investigation, 
interview and visit, so as to update the supporting standards of public service facilities under public 
health emergencies. Starting from the structural matching degree of residents' demand type and spatial 
distribution of facilities, the bridging of demand and supply mode, we adopt differentiated facilities 
supply, and fully cover classified and hierarchical supply standards, scale, spatial location, etc. At the 
same time, establish a coordination mechanism integrating government power, market power and social 
power, so as to realize the combination of top-down planning guidance and bottom-up demand and 
supply, and form an effective interaction among participants, investors, operators and users by 
strengthening operation supply and demand feedback. 

4.3. Build a dynamic and updated full cycle operation mechanism 

Land and space planning focuses on the control of land use indicators rather than the management of 
building space itself. Therefore, the supply of facilities only stays at the upper planning level, which is 
difficult to effectively cover the later operation management of public services. In the face of the 
occurrence of public emergencies, the diversification of market formats and the decentralization of 
suppliers and users, the most important thing is to activate the later operation mechanism in the state of 
"sleep" and give play to the long-term conductive facility service ability. At the same time, promote the 
extension of planned land control to grass-roots organizations, emphasize the combination of planning 
guidance and grass-roots community and even town and village governance, and establish a demand 
dynamic feedback mechanism. In the later stage of operation and management, we should strengthen 
the construction of community planner system, build a full cycle and dynamically updated operation and 
management mechanism with equal emphasis on supervision and communication between system 
subjects and life subjects, and improve the matching efficiency of supply and demand of community 
facilities. 

5. Supply path of public service facilities under public health emergencies 
5.1. Establish spatiotemporal prevention and control network and verification platform 
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It is classified according to the corresponding spatial governance pattern characteristics of decreasing 
circle and shrinking footprint of "City- District- Community-Town Village" as the administrative division of 
Wuhan. Then, 18 basic public services in eight categories in the reform plan for the division of central and 
local common financial powers and expenditure responsibilities in the field of basic public services were 
selected to investigate the demand and satisfaction of different groups such as medical staff and urban 
residents, and the Kano model was used to conduct a questionnaire survey to divide the demand for 
public services in terms of structure and function (Figure 5).Finally, it is divided into districts according to 
the location and level of community and town and village management units. 

Secondly, considering the spatial spread trend of epidemic situation, a scale-free network is constructed 
to simulate the spread of infectious diseases based on the basic characteristics of information such as 
administrative boundary, natural boundary, road, public service allocation pattern and community in 
Wuhan. 

Through the above simulation, fit the change trend of susceptibility, healing and infection, map the 
results on the spatial level by using the mobile phone signaling data of people in different warehouses, 
conduct spatio-temporal overlay analysis with the public service emergency network, and make an 
interactive verification platform with the help of ArcGIS and R. 

5.2. Differentiated supply combined with centralization and decentralization 

The characteristics of outbreak and spread of public health emergencies, the spatial distribution data of 
public service system and the vulnerability assessment results of public service system are overlapped 
spatially and spatially based on GIS platform, and the time extension, spatial distribution and Conflict 
point (area) and coincidence point (area) in terms of service level. Using ESDA spatial analysis method, 
this paper analyzes the spatial characteristics of conflict point (area) and coincidence point (area), and 
obtains the supply-demand gap between the actual supply of public service system and the actual 
demand of patients. Based on the spatial superposition analysis of emergencies and public service system, 
clarify the types of infrastructure support facilities supported by the government, so as to realize the 
improvement of facility supply quality under the guidance of the market and the government. Experience 

 

Figure 5. coordination level and type of supply and demand of medical service facilities in towns and 
villages in Wuhan. Source: drawn by the author. 
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shows that the combination of centralized supply and decentralized supply mode is helpful to realize the 
fairness and efficiency of facility supply. 

At the same time, further identify the key elements of the conflict point (area) and coincidence point 
(area) of the overlay analysis, and conduct online electronic interviews with residents and experts in 
relevant fields within the metropolitan area on the key elements of the public service system during 
public health emergencies by using the methods of questionnaire survey and expert consultation, And 
classify the attributes of residents' characteristics, and adopt different degrees of "set + dispersion" 
differentiated supply guidance according to local conditions. 

5.3. Strengthen service subjects and pay attention to residents' demand orientation 

Actively mobilize the participation of society and the market, especially at the community, town and 
village unit levels. Analyze and define residents' needs and problems based on the problems arising from 
public health events. In response to major public health emergencies, community leaders take the lead in 
providing direct services and drive volunteers to provide services. Form a set of efficient community 
organization forms, improve the thinking and action of community residents, and enhance the ability of 
emergency switching to emergency organization. According to the reserve system, a reserve of 
volunteers for major social events composed of Party and League members, advanced youth and caring 
people shall be established, and a hierarchical emergency response mechanism shall be established. 

Table 1 emergency mobilization mechanism of community grass-roots management units 

Classification of community 
residents 

Mobilization content Participation level 

Leaders of community 
neighborhood committees 

and community social 
organizations 

The role of community leadership should be 

brought into play, and the functions of 

community organizations should be brought 

into play, supported and trained 

Participation in 

community decision-

making 

Volunteers, activists / 
residents supporting 

community work 

Establish various types of community social 
organizations, strengthen internal unity, and 
excavate and train the backbone of community 
residents 

Provide community 
services and assist in 
community work 

Ordinary residents Build residents' confidence in participation and 
enhance residents' attention to community 
issues 

Learning and giving 
advice 

Silent and unresponsive 
residents in the community 

Provision of services, community education 

 

Receiving services 

 

At the same time, the rigid and elastic boundary of the supply content of public service facilities should 
be clarified from the perspective of social justice, because at this stage, land and space planning should 
adhere to the service concept of "people-oriented", pay attention to the public's health needs, and serve 
to meet the people's needs for a better life. Therefore, for all kinds of land and space planning at all levels, 
it should not only serve land resources, but also take the people as an important service subject. In the 
process of planning preparation, implementation and management, the attention to public health needs 
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should be implemented into the control indicators of land and space planning to ensure that the planning 
results serve the people. 

5.4. Multi department collaborative implementation process management 

Formulate emergency plans for major public health emergencies, establish a public health security 
system, and connect it with the urban comprehensive disaster prevention and reduction planning system. 
Timely adjust and improve the rescue policies for public health events, formulate perfect personnel 
rescue standards, and ensure the efficient utilization of space resources at all levels. On the basis of 
strengthening superior support and municipal investment, expand the coverage of public services, 
optimize the layout of facilities, improve the service system, optimize the service content, and improve 
the flexibility of public service emergency response. According to the civil air defense project construction 
system combining peacetime and wartime, establish a peacetime construction system for public service 
system and facility construction needs, build private hospitals and institutions according to the wartime 
transfer and requisition standards, and carry out flexible conversion and temporary requisition according 
to the principles of classification, classification and zoning in wartime. 

Form municipal and district emergency management institutions and community emergency service 
institutions. The emergency command department shall formulate health emergency strategies at the 
corresponding level and implement leadership, allocate major public health emergencies to emergency 
response departments, formal analysis departments, planning and evaluation departments and logistics 
and finance departments, and decompose them level by level, so as to improve the emergency response 
capacity of major public health emergencies at the organizational structure level. Strengthen the 
relationship between departments, establish and improve the legal guarantee, management system and 
operation mechanism of emergency management. 

5.5. Operation guidance mechanism for planning in-depth intervention 

For normalization prevention and control, we should establish "service function mode guidance" for the 
needs of grass-roots residents, and supplement the business mode guidance of flexible control in the 
planning control content. At the same time, the planning should establish and improve the monitoring 
and reporting system, timely organize the delivery of policy grain, and ensure the processing needs of 
grain and oil, feed, medical alcohol and so on. We will build a personnel mobilization system and 
institutional arrangements to deal with major public health emergencies, and appropriately increase hard 
isolation measures to block the input and output path of the epidemic and soft isolation measures for 
policy public service adjustment. In addition, it is also necessary to strengthen the information 
technology support system in operation and supply, lead the management reform of public services with 
informatization, strengthen the deep integration of informatization system and management, and 
improve management efficiency. Enhance the role of artificial intelligence, big data, Internet of things, 
blockchain, cloud platform and 5g in front-line disaster prevention and control. For major public health 
emergencies, use mobile terminals to quickly report the information on the scene of health events, 
shorten the time for managers' decision-making and evaluation, and realize the operation guidance 
mechanism of planning in-depth intervention. 

6. Conclusion 
Based on the hierarchical structure, spatial layout, community service inadaptability and vulnerability of 
Wuhan public service system during public health emergencies, combined with the corresponding spatio-
temporal data, epidemic retrospective investigation and forward-looking simulation, scientifically 
summarize the relationship between epidemic spread control and urban spatial structure, population 
density, mobility law, citizen psychology, community construction This paper analyzes and explains the 
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institutional and structural problems of the hierarchical structure and spatial layout of the traditional 
urban public service system in the face of the impact of unbalanced and explosive demand. In the 
evaluation of urban public service facilities supply under public health emergencies, we should pay 
attention to the brittleness of public service facilities, build a public service system and facility evaluation 
system, and ensure the effectiveness of space supply; The supply link should take the needs of 
community residents as the main body, clarify the demand and spatial layout, and ensure the fairness of 
the supply of public service facilities; In the operation and management link, we should strengthen the 
system construction of community planners, build an operation and management mechanism that pays 
equal attention to supervision and communication between system subjects and life subjects, improve 
the matching efficiency of supply and demand of community facilities, and then explore an urban public 
service system that can be timely, dynamic and flexibly adjusted in response to public health emergencies 
in the future, Establish a set of urban emergency operation support system that can quickly respond to 
public health emergencies for the urban government, provide feasible time-space separated response 
tools for government management and decision-making, and provide a set of community emergency 
public service system suitable for different development stages of infectious diseases for community 
organizations, so as to ensure the stable and effective construction of the national public service system. 
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Abstract

This paper explores how the traditional construction wisdom of Lingnan region deals with urban
planning to gain better human comfort. The traditional construction wisdom of Lingnan region
adopts unique design techniques such as layout, ventilation and heat insulation, which not only
adapts to the hot and humid summer climate in southern China, but also realizes the effect of
“natural air conditioning” in urban planning. The traditional construction wisdom has a history of
thousands of years and are the quintessence of the wisdom of Chinese traditional culture. This
author makes a field measurement of the thermal environment in Donghuali community, Foshan
city (in Guangdong province, PRC), extracting such the thermophysical parameters as air velocity,
wind direction, temperature, relative humidity, and conducting an analysis of human comfort, to
discuss through the data how the traditional construction wisdom of Lingnan works. The paper
focuses on whether the traditional wisdom can be tested in a scientific way, and what kind of
design inspiration it brings to contemporary urban planning.
The breakout of COVID-19 is not only a test for all mankind, but also a reflection on urban
planning. In the post-coronavirus era, urban planning should not only stay in the temporary state
of simply preventing the recurrence of the epidemic. The potential risks that blocks, communities
and cities may face should be analyzed more systematically to comprehensively improve the
sustainable development of the building. The conclusion of this paper is that the traditional
construction wisdom of Lingnan region can effectively solve the problem of hot and humid
climate in summer in southern China without active energy sources assistance, better meet the
requirements of human comfort, and play a positive role in the sustainable development of urban
planning in the post-epidemic era.

Keywords

Construction Wisdom, Measurement of Thermal Environment, Urban Planning, Human Comfort
Evaluation

1. INTRODUCTION
In the context of global energy shortage and the post-COVID19 time, building energy conservation,
comfort level, and health concern have attracted more attention in public. Tracing back to thousands of
years ago, with their outstanding wisdom, our ancestors had built a huge number of low-energy
consumption buildings suitable for human living in a health lifestyle.These traditional construction
techniques have a history of thousands of years and are the quintessence of the wisdom of Chinese
traditional culture. Located in southern China, Lingnan belongs to the humid subtropical hot climate. In
summer the temperature is quite high with a long duration. The relative humidity is also high. The solar
radiation intensity is high, and the sunshine lasts for a long time.The traditional urban planning in Lingnan
area has addressed the issue of "natural air-conditioning" effect of the community environment and
adapts to the humid and hot summer climate in southern China by adopting unique street layout,
building ventilation, building thermal insulation, and other design measures, as well as the "climate
space" planning pattern.It enjoys its unique advantages in improving indoor and outdoor thermal comfort
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compared with modern urban planning technologies. Many scholars at both home and abroad have done
much research on them(Fan et al., 2009, Allard et al., 1998, 2000, Zhao and Hui, 2005).However, the
research on the thermal environment of traditional architectures concentrated greatly on qualitative
analysis, numerical simulation and model test research, lacking research on field test.This paper is
focused on investigating the formation mechanism of Lingnan traditional building construction in
intelligently solving urban thermal environment problems, and exploring reasons for meeting the
requirements of human body comfort evaluation, thereby providing enlightenment for contemporary
urban planning.

2. METHODS
WELL Standard (US) and BREEAM standard (UK) are the most authoritative international healthy building
standards at present, both setting respective requirements for a healthy thermal environment. Referring
to above standards, “ Evaluation standard for indoor thermal environment in civil buildings ” in China
adopts APMV as an indicator to determine the qualification of more than 90% of the rooms. Furthermore,
for class Ⅲ evaluation, no marks will be added, indicating that under natural ventilation, class I is the best,
followed by class II, and class III urgently needs the improvement of the indoor thermal
environment[5].This author makes a field measurement of the thermal environment in Donghuali
community, Foshan City, extracting such the thermophysical parameters as air velocity, wind direction,
temperature, relative humidity, and carrying on the PMV, to discuss through the data how the traditional
construction wisdom of Lingnan works.

2.1. Field Test

Located in the south-central part of Guangdong Province, China, Foshan City is the core of the Pearl River
Delta and one of the four famous towns in ancient China. In the research object of Donghuali community,
an old city center of Foshan, over 50 ancient residences of the Qing Dynasty are preserved here, mainly
characterized by the typical "three rooms and two corridors". With a history of more than 300 years, the
street pattern and residential buildings still retain the traditional form. In 2001, the community was rated
as a national cultural relics protection unit(Fig.1).The annual highest temperature in the whole
community is 38.1℃, the lowest is 4℃, and the annual average temperature is 22.1℃(Li et al.,2021). The
author team conducted a field test on Donghuali community in July 2020. Three sets of measuring points
were set up indoors and outdoors(Fig.2). Measuring point 1 was set in main streets, point 2 in front of a
residence, point 3 in the roadway, point 4 in the indoor patio, point 5 in the hall, and point 6 in a room.
The temperature and humidity collector automatically recorded every 5 minutes with the accuracy of ±
0.5°C and ±5%. Manual measurements were also made on the walls.
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Figure 1. The traditional urban planning. Photo Source: Author's own painting.

Figure 2. Measurement points of the thermal environment.Photo Source: Author's own painting.

2.2. Use of the Paragraphs Air Temperature,Relative Humidity, Wind Speed Measurement

The temperature measurement results showed that the maximum and average values of air temperature
during the daytime decreased in the sequence of "outdoor open area-courtyard-hall-bedroom"(Fig.3),
and the time when the air temperature reached the peak was also delayed in the above sequence. When
the outdoor temperature reached 34.8 °C, the highest of the day, the temperature in the lobby of the
residential house was 28.9°C, a variation of 5.9°C, and the the scale of temperature drop was 17%. The
temperature in the bedroom was only 28.1℃ , a difference of 6.7℃ , and the the scale of temperature
drop was 19%. The duration of the highest temperature in the lobby and the bedroom was delayed by
1.25h and 2h respectively compared with that in the open area.
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The results of air humidity measurement showed that the average relative humidity in residences during
the daytime was 54%, that at night 66%, and the maximum 78%(Fig.4). The relative humidity indoors
throughout the day was between 50% and 70% with a relatively concentrated range, accounting for
90.3%. There showed a clear contrast in the outdoor relative humidity during the day and night.

The results of the wind speed measurement showed that its speed at night is almost 0 m/s and that at
the courtyard is almost 0 m/s as well(Fig.5). However, as the outdoor temperature rose during the
daytime, the temperature difference between indoor and outdoor gradually increased. The wind speed
at the courtyard grew larger and fluctuated greatly in the range of variation 0～3.7 m/s. People generally
could feel a slight breeze at this wind speed. At the same time, it could be seen that the outdoor wind
speed had no characteristics and a minor impact on indoor wind speed. Due to the thermal pressure
caused by the temperature difference between the main streets and the laneways during the day, the
wind would flow from the laneways to the main streets.It can be concluded that the ventilation at the
courtyard was mainly affected by the hot pressure ventilation. It was precisely because the ventilation of
the courtyard took away the hot indoor air, which had a good cooling effect on the room. This is also an
important reason that caused the indoor air temperature lower than the ambient temperature.

Figure 3.Temperature.Photo Source: Author's own
painting.

Figure 4.Relative Humidity.Photo Source: Author's
own painting.

Figure 5.Air Velocity.Photo Source: Author's own
painting

Figure 6.Predicted Mean Vote(PMV).Photo Source:
Author's own painting

2.3. Pmv Test Result Analysis

ISO7730 is a widely used standard for evaluating and predicting indoor thermal comfort level in the world.
It describes the PMV-PPD index proposed by Professor Fanger from Denmark to predict human thermal
sensation(Dis, 1985). It could be seen from Figure 6 that the PMV is less than 2 before 10:30. During this
period, residences could meet the thermal comfort requirements of human body without any measures.

748



Li, F.Y; Lu, Q. Enlightenment on Modern Urban Planningof the
Traditional Construction Wisdom in Lingnan
Region

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

The time when PMV was greater than 2.8 accounted for about 30% of the total test time. In summer, it
can reach such a value, which shows that the thermal comfort of residences is good. As long as some
simple auxiliary equipment (such as electric fans) can meet the thermal comfort requirements of human
body.

3. Results and Discussion
From this thermal environment measurement, it was found that the traditional community and
residences in Lingnan, represented by Donghuali community, have special climate adaptability to the hot
and humid environment. Through data analysis and sorting, we focused on conducting research on the
layout of the community ’s streets and lanes, courtyard space, halls and indoor hollowed out partitions
and pointed out that they are all effective means to ensure good "natural air conditioner" effects in
indoor spaces.

3.1. Street Layout

The traditional residences in Lingnan are dominated by "comb layout". Roadways are parallel to the
prevailing wind direction in summer. The wind pressure from the outside creates a smooth flow of air
through the roadway, which is beneficial to take away the heat in the air. The average wind speed in the
roadways on the test day was 1.2m/s. The single residences are connected back and forth to achieve the
effect of mutual shading. Local residents are used to calling them "cold lanes".The laneways connect all
residential buildings in the overall layout of the community. When the airflow flows into the narrow
laneways from the open main street, it cannot be accumulated in a large volume due to air quality, and
then it accelerates to flow through the cold laneways, causing an increase in the wind speed, that is, the
narrow tunnel effect. The mutual effects of main streets and laneways lead to the formation of an
important ventilation pressure system for the external environment of the community(Fig.7、8).

Figure 7.Ventilation simulation diagram.Photo
Source: Author's own painting.

Figure 8.Ventilation simulation diagram.Photo
Source: Author's own painting

3.2. Courtyard Space

Courtyard has multiple meanings and practical functions in traditional residential buildings, such as ethics,
culture, family life, daily work, and microclimate adjustment(Fig.9). First of all, as a transitional space
between the interior and the outside, the courtyard has an obvious thermal buffer effect. Taking this
actual measurement as an example, the temperature in the courtyard during the daytime is always lower
than outdoors, but higher than indoors. The semi-indoor property of the courtyard effectively buffers the
outside temperature and stabilizes the indoor temperature. Secondly, the courtyard can generate heat
and pressure ventilation inside the residence. Even in the period of no wind, since the temperature below
the courtyard is lower than that above, the air has a rising pressure, causing the courtyard to produce
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weak air movement up and down, forming improved ventilation conditions.The joint effects of laneways
and patios contribute to a suitable "thermal comfort" environment inside the building.

3.3.Hollow out indoor partition

In order to better utilize ventilation and convection to dissipate heat and moisture, various hollow out
indoor partition methods are often used in the traditional constructions in Lingnan. For example, hollow
doors and windows, screens, etc(Fig.10). are used to make air circulation more smooth, and partition
walls are designed by folding and unfolding.

Figure 9.Courtyard（Source:by author） .Source:by
author

Figure 10.Hollow out Indoor Partition.Source:by
author.

3.4.Enlightenmen

Traditional buildings emerged in those days without air-conditioning equipment. Regardless of the overall
community planning and layout, building courtyard organization, ventilation system organization, or
building interior, the principles of human comfort and energy conservation are followed. The wisdom of
traditional building construction is mainly manifested in the ingenious balance of heat shielding,
ventilation and natural lighting, facilitating nowadays architectural design to avoid the impact of adverse
climatic elements. Through effective utilization of climatic resources and features, reduction of air
conditioning energy consumption in summer, and less service time of air-conditioning in transition
season, it can help directly convert into a practical method for building energy conservation.The
traditional village planning in Lingnan area also manifests the traditional construction wisdom. It can be
seen from the planning of Nanshe Village in Dongguan City that the residential building group is mainly in
a "comb-like layout", where the lanes are parallel to the predominant wind direction in summer. The air
flow formed under external wind pressure passes through the lanes smoothly, helping accelerate the air
flow speed. On the other hand, a pond is built in the middle of the village by taking advantage of cooling
effect of water. The lanes in the village are perpendicular to the pond, so that it can absorb the heat in
the air to cool down(Fig.11). This method can provide reference for designers in modern urban planning
to achieve double results with half the effort.

For example, the designer made use of the typical Lingnan climate and space, comprehensively adopted
external sunshade layers, ventilating patios, three-dimensional courtyards and other spatial forms in the
design of Guangzhou Nansha Development Power Building (2010). Located on the topography along the
river at the mouth of the Pearl River, with the predominant wind direction from the eastward Pearl River,
the project adopted corridor-patio layout and created good natural ventilation conditions. In the vertical
space, a natural ventilated atrium with an open upper part was adopted for the natural lighting and
ventilation inside; meanwhile, on different vertical faces, sky gardens are set up to create a good view of
external landscape and ventilation opening. Therefore, a "layout of vertical patio + side courtyard" is
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established, which can effectively form a thermal buffer space and play a role of sun-shading and heat
shielding(Xiao and Liu, 2015)(Fig.12).

Figure 11.The traditional buildings adopts unique layout design techniques.Photo Source: Author's own
painting.

Figure 12.Urban planning application case diagram.Photo Source: Author's own painting.

4. Conclusions
The conclusion of this paper is that the construction wisdom of Lingnan traditional architecture can
effectively solve the problem of hot and humid climate in summer in southern China without active
energy sources assistance, better meet the requirements of the PMV, and play a positive role in the
sustainable development of Urban planning in the post-epidemic era. The breakout of COVID-19 is not
only a test for all mankind, but also a reflection on the healthy buildings. In the post-coronavirus era,
architecture should not only stay in the temporary state of simply preventing the recurrence of the
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epidemic. The potential risks that the building may face should be analyzed more systematically to
comprehensively improve the sustainable development of the building.
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Abstract 

China's urban living environment is dominated by residential blocks, and the built environment at 
the neighborhood scale has become the most important space for urban residents to carry out 
daily life. Especially during the period of COVID-19, high-density and high-clustering communities 
have become the focus of urban control.This paper takes Dongba Street in Beijing as the research 
sample, analyzes residents' behavior patterns and preferences by means of questionnaire survey, 
individual interview and big data collection, and divides them into three circles: residential units, 
neighborhood units and urban blocks. At the same time, combined with the configuration of 
spatial elements (such as buildings, green space, functions, facilities, etc.) of the built 
environment in different circles, the influence weight of spatial elements of the built environment 
in different circles was determined, and then the neighborhood scale built environment renewal 
design strategy from the perspective of post-epidemic was constructed. 

 

Keywords 

post-epidemic; Neighborhood scale; Built environment  

1. Introduction 
The outbreak of COVID-19 has made various industries reflect on how to effectively contain the spread of 
the epidemic. As of now, there are no specific drugs for COVID-19 and its mutant strains, so physical 
isolation is becoming very important. In the field of urban planning, the built environment and residents 
health related research, there are a lot of experts to explore can affect the health of residents in built 
environment elements, such as high population density, insufficient green area1, poor street 
environmental quality, etc. However, previous studies focused more on how to prevent chronic diseases 
and promote physical health of residents 2,3, and there is still a lack of research on sudden large-scale 
infectious diseases. The World Health Organization (WHO) released the top 10 threats to global health in 
2019, and infectious diseases accounted for six of them. Public health is becoming a new threat 
compared to the unhealthy behavior of individuals. In China with a high population density, the epidemic 
has further affected residents' travel patterns and choices. How to build a built environment that can 
meet residents' healthy travel has gradually become the focus of researchers' attention. 

China's massive residential construction began in 2000, and its big cities are far more densely populated 
than many Western countries. China's Ministry of Housing and Urban-Rural Development released the 
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2019 "Statistical Guide to Urban Construction", in which the population density of major cities 
represented by Beijing, Shanghai and Shenzhen reached 1,132, 3,830 and 6,732 people per square 
kilometer. According to the results of the seventh census, Beijing has a population of 21,893,095. High-
density areas provide rich urban life, but at the same time, urban public space is too compressed, which 
not only makes it difficult to ensure a pleasant living environment, but also makes it more difficult to 
control infectious diseases. Studies show that high population density increases the probability of 
infectious disease transmission4. 

The impact of the built environment on epidemic transmission has been well documented5,6. Bo Li et al. 
pointed out that convenient transportation provided good accessibility and promoted the vitality of 
commerce, but also accelerated the spread of the epidemic7; Tsz Leung Yip et al believe that clinics, 
restaurants, subways, public markets and other places are built environments that affect the spread of 
COVID-198; Heyuan You et al. demonstrated that a high proportion of construction land increases the 
incidence of COVID-199. In addition to the research on the built environment elements of blocks, other 
scholars have studied the impact of social distance and ventilation on the prevention of COVID-19 from a 
microscopic perspective, pointing out that the minimum safe distance for normal social activities is 1.6m-
3m, and the maximum transmission distance of novel coronavirus may reach 8m10; At the same time, 
policy plays a positive role in the prevention of COVID-19. Through policy control, people can ensure 
good social distancing11,12,13. With the accumulation of experience in epidemic prevention and control, 
scholars have realized the dynamic role of residents in the spread of the epidemic, and shifted the 
research perspective to the impact of residents' space-time travel on the NOVEL coronavirus. With the 
accumulation of experience in epidemic prevention and control, scholars have realized the dynamic role 
of residents in the spread of the epidemic and shifted their research perspective to the impact of COVID-
19 on residents' spatial-temporal travel. For example, Seok-Gyeong and others pointed out that after the 
end of the COVID-19 pandemic, independent travel with families and private cars as the main means of 
transportation will become the main mode of travel14. Chai yanwei and others pointed out that the 
epidemic has reduced the space for leisure activities and made people spend less time shopping15; Liu 
Jianrong et al. pointed out that in the post-epidemic stage, COVID-19 perception has no significant impact 
on short distance travel of the elderly, but has an impact on whether they choose to use public 
transportation for medium distance travel16. 

The idea of a "healthy city" was first proposed in 1984. Today, In 2016, China put forward the "Healthy 
China 2030" plan outline, which proposes to prevent and treat major diseases; In September 2020, the 
Evaluation Standard for Healthy Communities was put forward again, and six evaluation forms for healthy 
communities were constructed. The issuance of a series of documents shows that China attaches 
increasing importance to the construction of healthy cities. In terms of block scale, many cities have 
formulated their own guidelines for street design. Although there is no unified standard document, the 
study of block and street scale has become a focus that cannot be ignored. 
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Table.1 Street design guidelines total 

Number City/Region Guideline Time 

1 Shanghai Shanghai Street Design Guidelines 2016 

2 Nanjing Nanjing Street Design Guidelines (Trial) 2017 

3 Guangzhou Guangzhou Complete Streer Design Manual 2017 

4 Luohu District, Shenzhen Shenzhen Luohu Complete Street Design Manual 2017 

5 Yunnan Guidelines for urban Block Planning and Design in Yunnan 

Province 

2017 

6 Xiamen Xiamen City Block Facade Renovation and Upgrading 

Design Guidelines (Trial Version 2) 

2018 

7 Foshan Foshan Street Design Guidelines 2018 

8 Beijing Bejing Street Design Guidelines 2018 

9 Xicheng District, Beijing Beijing Xicheng District Urban Design Guidelines 2018 

10 Zhengzhou Zhengzhou Street Design Guidelines 2018 

11 Chaoyang District, Beijing Beijing Chaoyang District Urban Design Guidelines 2019 

12 Zhuzhou Zhuzhou Street Design Guidelines 2019 

13 Wuhan Wuhan Complete Streer Design Manual 2019 

14 Qingdao Qingdao Street Design Guidelines (Trial) 2019 

15 Haikou Haikou Street Design Guidelines  2019 

16 Maoming Maoming Complete Streer Design Manual 2019 

17 Chengdu Chengdu Park Urban Street Integration Design Guidelines 2020 

18 Ganzhou Ganzhou Street Design Guidelines 2020 

19 Zhongshan Technical guidelines for urban design of Zhongshan City 2020 

20 Futian District, Shenzhen Bejing Street Design Guidelines Street Design Guidelines 2021 

  

Based on previous studies, this paper mainly discusses several questions: Will residents' travel behavior 
change in the post-epidemic era? Is there any change in residents' demand for the built environment? If 
yes, what is the impact of different built environment elements on residents' travel behavior? In order to 
solve these problems, we select dongba Town, Chaoyang District, Beijing block scale built environment 
research. 

2. Meterials and Methods 
2.1. Study Area 

This study takes Dongba Township, Chaoyang District, Beijing as the research object. This area is close to 
Beijing's east fifth Ring Road, and is the "threshold" of Beijing's eastern suburbs. The township covers an 
area of 24.6 square kilometers, which is a new area of urban expansion. Large-scale construction leads to 
the lack of refined built environment, low density of road network, insufficient supporting facilities and 
other problems. According to several Opinions on Further Strengthening Urban Planning, Construction 
and Management in 2016, "by 2020, the average road network density of urban built-up area will 
increase to 8 km/square km", while the road network density of Dongba is only 4.429 km/square km, 
which has a lot of room for improvement. 
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The scope of this study mainly selects the urban construction area south of Bahe in Dongba Township. 
According to previous studies and block definition17, dongba is divided into 18 blocks according to natural 
roads (Figure 1). 

 

Figure 1. Block division of Dongba Township. Source: Owner-draw 

2.2. Determination of built environment indicators 

Due to the current lack of evaluation indexes on the scale of blocks, based on the existing research 
results18,19,20, this paper will update influence factors are divided into blocks built environment health 
layout, health environment, health services and health traffic, choose the residents health travel behavior 
related environmental indicators, finally get 8 indicators, 12 specific indicators. 

Table 2  Index system of healthy blocks 

 

The healthy layout is mainly reflected in the mix degree of land use in the block, which is calculated by 
the number of POI types contained in the block. The block with a high mix degree has a high vitality 
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degree and is more likely to promote residents to go out for activities. Healthy environment reflects the 
greening and residential conditions in the block, and the accessibility of public green space is calculated 
by the number of public green space covered by residents walking for 15 minutes; Obtain Baidu Street 
View pictures every 50m from the road in the block and identify the green proportion of human visual 
field; Data on population density and housing age are obtained from second-hand housing websites and 
the government. The health service selects commercial, medical and school resources related to 
residents' life and travel, and is calculated by the number of facilities covered by a 15-minute walk from 
the entrance of the residential area in the block. Healthy traffic includes traffic travel and street interface. 
The road network density is calculated by GIS to calculate the road length in each block. The number of 
bus stops is obtained through Baidu POI, and the number of stops covered by a 15-minute walk is 
calculated from the entrance of residential area. The intersection density calculates the number of 
intersections of roads in blocks other than roads in residential areas within a block; The degree of street 
openness was calculated from the proportion of sky identified in street view images. The final block index 
is calculated by entropy method to get the score of each block. 

2.3.Resident travel behavior 

In order to explore residents' travel behavior, this study distributed 50 questionnaires in Dongba area 
through online questionnaire survey, which was divided into three parts: residents' basic information, 
changes in residents' travel patterns under the background of epidemic, and their opinions on the built 
environment of Dongba. At the same time, the real-time thermal maps of 8:30, 10:30, 14:30 and 18:30 on 
working days and rest days were intercepted by baidu thermal map to explore the distribution of 
residents in Dongba area. 

3. Results 
According to the result of entropy method, the health degree of Dongba block is divided into four grades 
from high to low: very healthy (0.1007-0.0883), healthy (0.0742-0.0579), relatively unhealthy (0.0558-
0.0441) and unhealthy (0.436-0.0167). There are three very healthy blocks, namely Block 1, Block 2 and 
Block 14; four healthy blocks, namely, block 3, Block 5, block 6 and block 11;five unhealthy blocks, which 
were block 7, Block 8, block 9, block 13 and block 16.;five unhealthy blocks: Block 4, Block 10, Block 12, 
block 15, block 17 and block 18. 

3.1. The overall level of the block showed a trend of high in the east and low in the west, 

and the difference of health indicators among some blocks was obvious. 

According to the calculation results of entropy value method, it can be seen that the overall healthy block 
level in Dongba Township is high in the east and low in the west, and the blocks with medium score 
occupy the majority, which are generally distributed in the middle of Dongba township(Fig2). Further 
analysis showed that very healthy neighborhoods were characterized by high intersection density and 
public green space accessibility. The block with the highest health level is Block 1, including Hengda 
Jiangwan, Baxin Jiayuan, Liwan Jiayuan and other communities. Its intersection density score is 0.0296, 
and the accessibility score of public green space is 0.0241. Although it has a large block area, it is divided 
by multiple residential areas, and the roads are smooth. Block 1 also has Hengda Square, a commercial 
center, which avoids the problem of single land nature caused by large-scale development by a single 
developer. In the north, There is Bahe Park, which is convenient for residents to have a rest and 
entertainment. Block 15 has the lowest health score, only 167, nearly 6 times higher than the highest 
score. This block is located at the edge of the city and consists of a single residential area with low level of 
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block complexity. Although it is close to the largest country park in Dongba, it is far away from the 
entrance and exit, so it is difficult to provide services for residents. 

 

Figure 2. Score of Healthy blocks in Dongba. Source: Owner-draw 

 

3.2.  Residents have different built environment needs in different blocks 

According to the questionnaire survey, 25.49% of people have changed their way of traveling to work 
after the epidemic, from public transportation to non-motor vehicle or self-driven private transportation, 
and the frequency and distance of traveling for leisure and entertainment have been significantly 
reduced. According to the thermal map and interviews with residents, due to the lack of outdoor leisure 
venues, community public green space has become the main place for outdoor activities of Dongba 
residents, which has not changed significantly before and after the COVID-19. 

 

 

 

 

 

 

 

 

 

 

758



Table 3  Residents' travel and demand in each block of Dongba after the COVID-19 

 

To analyze the difference of residents' demand for built environment in different blocks based on health 
grade of blocks. In the blocks rated as very healthy, the common travel distance of residents is within 
500m. The complex degree of the blocks meets the residents' demand for public service facilities. The 
high road network density provides convenience for residents to travel, but residents also reflect the lack 
of public recreation space and concerns about the safety of pedestrian trails. Within the score for healthy 
neighborhoods, residents generally travel distance in 500 m - 1 km, analyzes its built found that 
represented by Chang qing teng, Olympic garden blocks 5, 6, 11, is due to its large residential areas, on 
the street connectivity and street public space, there are some drawbacks in places in the community 
more public green space, Large communities also allow residents to travel longer distances on foot, so 
there is greater demand for street connectivity and a walking environment. Within the score for more 
unhealthy blocks, residents travel distance is different, the type blocks most of old residential area and 
construction land, residential fixed number of year is bigger, block was in school, segmentation, such as 
institute of road network density is low, lead to residents need to walk a long time to reach places of 
entertainment, commercial facilities, poor accessibility, Therefore, residents show more demand for 
public service facilities, such as catering and entertainment facilities. In the districts rated as unhealthy, 
the general travel distance of residents is 500-1km, and the demand for walking environment and life 
service facilities is more obvious. 

4. Discussion 
Through the study of Dongba, this paper mainly draws the following conclusions :(1) in the post-epidemic 
era, the scope of residents' trips is generally shortened and the frequency of trips is reduced. (2) In the 
post-epidemic era, residents prefer leisure and entertainment places that maintain good social distancing; 
(3) Public recreation space and street safety are the built environment factors that affect residents' travel 
in the neighborhood with high land use mix degree. In the single block, street connectivity and public 
service facilities are the focus of residents' travel. The occurrence and spread of the epidemic are 

759



intrinsically related to the behavior status and spatial attributes of residents. Therefore, in the post-
epidemic era of healthy block renewal design, how to improve the block's ability to deal with major 
impact is worth thinking about. 

4.1. Macro level: Connect each block with slow traffic system and pocket park 

The epidemic caused some residents to shift from public transportation to non-motor vehicles or self-
drive, which increased the residents' demand for street space, and also reflected the neglect of the slow 
street system in China's large-scale construction. The management of closed communities in China has 
stopped the spread of the epidemic in time, but the large scale of the community also reduces the degree 
of cooperation of residents21. The city is composed of different blocks, and blocks composed of a single 
large-scale community turn urban branch roads into intra-community roads, impeding the connectivity of 
the urban road network, and the lack of internal service facilities makes it more difficult to obtain the 
cooperation of residents in the context of public health emergencies. Therefore, in the macro scale 
design of built environment renewal, we should promote healthy and low-carbon space use, pay 
attention to the construction of street road network system, and connect all streets with slow traffic 
system. A pocket park is set at the node to provide residents with a good street walking environment 
with a fine slow walking system. In this way, the risk of epidemic disease caused by the use of public 
transport is reduced and the environmental pollution caused by the excessive use of private cars is 
avoided. 

4.2. Middle level: demarcation of epidemic prevention and safety units 

The epidemic has reduced the travel range and travel time of residents. Compared with the long-distance 
travel and entertainment in the past, residents prefer to walk and exercise within the walking distance, 
and 500m-1km has become the most common travel distance for leisure and entertainment. In this 
context, safety units for epidemic prevention can be designated according to a certain population size 
and service facilities. Public service facilities for shopping, medical treatment, dining and other activities 
convenient for residents shall be set up in the epidemic prevention and safety units to disperse a large 
number of community population. At the same time, in the delineation of epidemic prevention and 
safety units, it is necessary to find out the needs and activity rules of residents in different units for 
facilities, configure public service facilities that meet the needs of residents in safety units, and improve 
the use efficiency of public service facilities. For example, public service facilities such as vegetable 
market and fitness should be provided mainly in the security units of old residential areas. 

4.3. Micro level: Ensure the integrity of the internal functions of the community 

Community is the smallest unit of residents' life and the space that residents must go through in daily 
travel. In the process of epidemic prevention and control, community has also become the only place for 
residents' activities, and the degree of refinement and perfection of its space Settings is directly related 
to residents' activities and trips. In the design of community level in the post-pandemic era, more 
attention should be paid to the flexible use of small idle space in the community to develop more 
available space for community residents and enhance its accessibility; In terms of the configuration of 
public service facilities, the community should improve the configuration of convenience stores, 
supermarkets and other small public service facilities to ensure that the internal life of each residential 
unit can meet certain living needs of residents. In terms of refined design, information delivery cabinets 
can be set up at the entrance of residential areas to reduce the entry of outsiders and the phenomenon 
of community residents gathering to get express delivery. Optimize the internal environment of the 
community according to the population characteristics of the community residents. 
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Abstract 

After the SARS outbreak of 2003, what had changed in China’s economic and social development 
plan? Moving into the CODIV-19 era, has any innovation taken place in the latest development 
plan covering the period from 2021 to 2025? This paper attempts to explore answers to the 
above questions. This study looks at the 31 provinces, municipalities, and autonomous regions in 
mainland China. 114 files of the 10th (2001-2005), 11th (2006-2010), 12th (2011-2015), 13th (2016-
2020), and 14th (2021-2025) Five-Year Plan for provincial Economic and Social Development were 
collected. Totally, more than 6 million words. Text analysis was applied as the research method in 
the study. Specifically, it is the term frequency analysis. Firstly, the vocabulary about pandemic 
prevention was based on 114 files; then compared the changes of term frequency over years to 
summarise the evolution of Provincial Economic and Social Development Plan. Main findings: the 
system of China’s modern public health emergency management started since SARS with a 
leapfrog development while became comprehensive during the COVID-19 outbreak; The 
economic policies released during COVID-19 proposed various financial and banking supports and 
aid. It is likely to have a profound effect on the future. 

 

Keywords 

Provincial Economic and Social Development Plan, Content analysis, Pandemic Prevention 

 

1. Introduction 
The 2002–2003 outbreak of severe acute respiratory syndrome (SARS) have challenged China’s public 
health emergency management system (PHEMS) critically(Sun et al., 2018). 17 years have passed, COVID-
19 has been challenging the PHEMS once again(Wang et al., 2020).  

Over the past nearly two decades, Chinese government has taken forceful actions to build PHEMS(Sun et 
al., 2018), urban and rural space with health service function was getting more and more 
attentions(Songlin et al., 2020, Yun and Yu, 2011, Yin et al., 2010), the country has experienced rapid 
economic growth(Zhang et al., 2021); on the other hand, the rapid economic growth and progress has 
not been matched by progress in health care(Wang, 2017), the development level of medical and health 
services is uneven among regions(Pan and Zhu, 2020, LIANG et al., 2019), and the characteristics of the 
two outbreaks are different(Hu et al., 2021, Yang et al., 2020). So that such a difficult situation is not 
unexpected. Different anti-epidemic situations must give rise to new anti-epidemic strategies, no matter 
long-term or emergency, whether at the macro or micro level. This study aims to figure out what’s new of 
the long-term pandemic prevention measures at the macro level. 
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Outline of Five-Year Plan for provincial economic and social development is one of the most important 
upper-level plans for city comprehensive planning. It also can reflect the overall situation in the country 
in a more comprehensive way. It is released every five years by local governments of the Communist 
Party of China. It is a series of social and economic development initiatives and often referred to as Five-
year Plan. Based on Five-year Plans of the past 20 years and the next 5 years of 31 provinces, 
municipalities, and autonomous regions apply text analysis to explore the evolution of long-term 
pandemic prevention measures at the macro level is feasible and valuable. 

The introduction is followed by a brief literature review summarised two types of related research; the 
next section is to state the methodology and data processing; then it is the core of this study, including 
the main analysis results; in the last part, the main findings were summarised, the flaws and the future 
improvement strategies were proposed. 

2. Literature review   
Recently, many studies have emerged on emergency anti-epidemic measures. Wu et al. (2021) applied 
Bibliometric methods on 366 policies of epidemic prevention during COVID-19 to reveal and characterize 
the patterns of China’s anti-pandemic policy and the evolution over time.  Chinazzi et al. (2020)aimed to 
figure out the impact of travel restrictions in Wuhan City on the national and international spread of the 
epidemic by using quantitative analysis method. Evenett (2020) used qualitative analysis method to 
characterize and assess current trade policy stance towards the imported goods used by hospitals and 
front-line medical professionals to tackle COVID-19 in multiple countries. 

Related to long-term pandemic prevention measures, there are significant portion of the research has 
focused on healthy cities.  Ran et al. (2021) compared several subjective and objective methods to find 
out an appropriate evaluation method for evaluating the level of healthy city by taking cities in Central 
China as study cases. Li et al. (2020) used Experts Grading Method to develop a scientific and appropriate 
indicator system for the evaluation of a healthy city in Chongqing, China. Webster and Sanderson (2013) 
provided an important insight into the interpretation, availability, and feasibility of collecting data, 
resulting in the development of a revised set of 32 indicators with improved definitions. Besides, there 
are also articles about urban and rural green space with health service function. Wolch et al. (2014) 
reviewed the Anglo-American literature on urban green space, especially parks, and compares efforts to 
green US and Chinese cities and proposed that urban planners, designers, and ecologists need to focus on 
urban green space strategies that are “just green enough “and that explicitly protect social as well as 
ecological sustainability. 

Above mentioned related research have important reference value for building the vocabulary applied in 
this study.  

3. Methodology and data processing  
3.1 Methodology and text analysis tool 

Word frequency, which refers to the number of times a given word appears in that document. It is a 
common weighting technique used in intelligence retrieval and text mining to evaluate the degree of 
repetition of a word for a document or a set of domain documents in a corpus. The importance of a word 
increases proportionally with the number of times it appears in a document. Higher frequency means 
higher concern. Changes in frequency mean shifts in focus. Differences among different period Five-year 
Plans can reveal the policy trends. 

Gooseeker is a text analysis tool with word frequency analysis function. The tool is based on machine 
learning algorithms for Chinese word segmentation. And it allows user to combine words with the same 
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meaning into one term for analysis. To compare with other text analysis tools, it has been proven to be 
effective in word frequency analysis (Tao et al., 2019, Tao et al., 2021).  

3.2. Data processing 

The 2002-2003 outbreak of SARS occurred during Tenth Plan (2001–2005) and Covid-19 occurred during 
Thirteenth Plan (2016–2020). To figure out how the public health emergencies effect the policy decision, 
this study used the text of Tenth Plan (2001–2005), Eleventh Plan (2006–2010), Twelfth Plan (2011–
2015), Thirteenth Plan (2016–2020) and Fourteenth Plan (2021–2025) as the data basis for content 
mining.  

There are 31 Provincial administrative units in mainland China. Finally, 31 files of Tenth Plan, 16 files of 
Eleventh Plan, 17 of Twelfth Plan, 21 of Thirteenth Plan, 29 of Fourteenth Plan are collected. All of them 
are downloaded from government official website. Totally, there are 114 files, more than 6 million words. 
As shown in Table.1. 

 

  

Tenth Plan 
(2001–2005) 

Eleventh Plan 
(2006–2010) 

Twelfth Plan 
(2011–2015) 

Thirteenth Plan 
(2016–2020) 

Fourteenth Plan 
(2021–2025) 

Total 
Number 

Files 31 16 17 21 29 
Words 
in text 865, 139 661, 876 935, 025 1, 473, 008 2, 182, 096 

Table 1. Total Number of Files and Words. Source: Author. 

 

To conduct the content analysis on files of Five-year Plans by using Gooseker, it is necessary to pre-
process the files as following: convert file format to adapt the analysis tool; delete the pictures and non-
text content. Then, import the pre-processed files into the analysis tool. Based on the word segmentation 
result of the tool and its function of merging synonyms, referring to related studies, establish a 
vocabulary with the theme of anti-epidemic measures. As shown in Table 2. Then export the term 
frequency statistics of selected words for further analysis 

 

Health care Infectious disease Interest discount and tax benefits 
Emergency Mental health Physical condition 

Sports  Sports facilities Maternal 
Children Disease Control and Prevention Medical industrial 

Public health COVID-19 Medium or long-term loans 
Disable people Living space Reduce rent and interest 

Pandemic Wastes treatment Fever clinics 
Park Vaccine Emergency transportation 

Online Non-motorized traffic Stabilize posts 
Medical supplies Public transportation Service in foreign languages 

The elderly Health education SARS 
Table 2. vocabulary with the theme of anti-epidemic measures  
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4.Analysis results and discussion  

4.1. Analysis results 

Rank
-ing 

Tenth Plan  
(2001–2005) 

Eleventh Plan 
 (2006–2010) 

Twelfth Plan  
(2011–2015) 

Thirteenth Plan  
(2016–2020) 

Fourteenth Plan 
(2021–2025) 

1 Health care 2.65 Health care 5.44 Health care 4.37 Health care 5.66 Health care 5.15 

2 Sports  2.14 Emergency 2.83 Emergency 3.33 Emergency 3.27 Emergency 4.98 

3 Living space 1.01 Sports  2.01 Sports  1.84 Sports  1.91 Sports  2.18 

4 Online 0.86 
Public 
health 

1.84 Public health 1.37 Disable people 1.07 Children 1.88 

5 
Disable 
people 

0.81 
Disable 
people 

0.82 Disable people 1.35 Children 0.96 
Public 
health 

1.60 

6 
Sports 

facilities 
0.74 Children 0.77 Children 1.27 Online 0.88 

Disable 
people 

1.38 

7 The elderly 0.47 Online 0.76 
Medical 
supplies 

0.95 Park 0.83 Pandemic 1.06 

8 
Medical 
supplies 

0.40 
Living 
space 

0.73 The elderly 0.81 Public health 0.80 Park 1.02 

9 Children 0.38 
Medical 
supplies 

0.73 Living space 0.68 The elderly 0.79 Online 0.92 

10 
Public 

transportation 
0.31 

Sports 
facilities 

0.59 
Public 

transportation 
0.62 

Medical 
supplies 

0.59 
Medical 
supplies 

0.82 

Table 3. The Ten Most Frequent Terms and Their Frequency (‱). Source: Author. 

NOTE: Frequency (‱) = Term frequency/ Total number of words in text   

 

Figure 1. Four Terms with Stable Rankings and Their Frequency. Source: Drawn by author. 

NOTE: Frequency (‱) = Term frequency/ Total number of words in text 
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 Tenth Plan 
(2001–2005) 

Eleventh Plan 
(2006–2010) 

Twelfth Plan 
(2011–2015) 

Thirteenth Plan 
(2016–2020) 

Fourteenth Plan 
(2021–2025) 

COVID-19 ---- ---- ---- ---- 0.36 
Emergency 

transportation 
---- ---- ---- ---- 0.01 

Fever clinics ---- ---- ---- ---- 0.02 
Medium or long-

term loans 
0.05 0.03 ---- 0.01 0.04 

Reduce rent and 
interest 

---- ---- ---- ---- 0.03 

SARS ---- 0.18 ---- ---- ---- 
Service in foreign 

languages 
---- ---- ---- ---- 0.01 

Stabilize posts ---- ---- ---- ---- 0.01 

Table 4. Frequency (‱) of Special terms. Source: Author. 

NOTE: Frequency= Term frequency/ Total number of words in text   

Table 3 shows the ten most frequent terms and their frequency in Five-year plans of various periods. 
Combined with Figure 1 that shows four terms with stable rankings and their frequency, we can see that 
although the term “Health care” always comes in the first place, its frequency has become significantly 
larger after outbreak of SARS.  

Comes to the second place, “Emergency” has been occupying this position except in Tenth Plan (2001-
2005). In Figure 2 that shows five terms with unstable rankings and their frequency, we can see that the 
ranking of “emergency” is 14th in Tenth Plan (2001-2005). It is way below the second place. And its 
frequency is also far smaller than other years. Meanwhile, the frequency of “Emergency” in fourteenth 
Plan (2021-2025) is even significantly larger than Eleventh Plan (2006–2010), Twelfth Plan (2011–2015), 
and Thirteenth Plan (2016–2020).  

Talking of the third place, according to Figure 1, there is no remarkable change of “Sports” neither in its 
ranking nor frequency. For the fourth and the fifth place, depending on Figure 2, we can see that both the 
ranking and frequency of “public health” has undergone a major increase after SARS and obvious growth 
after the occurrence of COVID-19.  

Comes to the bottom five places: the situation of “Pandemic” is similar with “public health”. While there 
is no obvious turning point of “Park”. It’s ranking and frequency have been growing steadily. About 
“medical supplies”, its frequency slightly increased after both occurrence of SARS and COVID-19. 

Among those terms ranked after the tenth place, both ranking and frequency of “Disease control and 
prevention” experienced significant growth after the occurrence of SARS and COVID-19. It can be seen In 
Figure 2. Finally, as Figure 1 shown, the frequency of “infection disease” slightly increased at the timing of 
both two outbreaks. Moreover, its growth of ranking after the occurrence of COVID-19 is more obvious 
than SARS.  

4.2. Discussion 

Based on the mentioned above, some conclusions can be drawn: 

Firstly, after the occurrence of SARS and COVID-19, health care is taken more seriously. Depends on the 
transformation of word frequency of related terms, the development plan of pandemic prevention and 
control, public health emergency has been significantly affected. The differences between SARS and 
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COVID-19 are mainly in the following aspects: 1) It can be said that China’s modern emergency 
management system started since SARS, and it promoted the leap-forward development and 
transformation of China's emergency management system in public health emergencies. It especially can 
be concluded based on the change of term frequency of “health care” and “public health” after SARS 
outbreak. 2) While the ongoing COVID-19 is having a more profound and wider impact on China's public 
health emergency management system. It can be seen form the significant growth of word frequency of 
“emergency” in the Fourteenth Plan (2021-2025). As shown in Table 4, the uniqueness of “Emergency 
transportation”, “Fever clinics”, and “Service in foreign languages” which only appear in Fourteenth Plan 
(2021-2025) means that COVID-19 has been spreading more widely and reaching out to the community. 
It promoted the development plan of public health emergency management system with more details 
must be more thoughtful, and more comprehensive. 

Secondly, the social and economic development plan relating to “infectious disease” and “medical 
supplies” is slightly affected by pandemic. The attention increased after two outbreak with a similar 
degree, but not by much. These two aspects are always be taken seriously as they are closely related to 
the daily life of civilians. 

Thirdly, building Green Spaces and promotion of physical activity are also closely associated with 
everyday life. They have never been taken lightly. So, it is hard to say the stable increasing is caused by 
outbreak. 

Fourthly, the COVID-19 outbreak has been going on for a long time and it’s still lasting, and it’s hard to 
tell when it will end. Hence, its impact on economy is much stronger than SARS. As shown in Table 4, the 
terms only appear in Fourteenth Plan (2021-2025) such as “Reduce rent and interest “and “Stabilize 
posts” illustrate the stronger impact. This is an important difference between SARS and COVID-19. 

 

Figure 2. Five Terms with Unstable Rankings and Their Frequency. Source: Drawn by author. 

NOTE: Frequency (‱) = Term frequency/ Total number of words in text  
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5. Conclusion  
To sum it up, the system of China’s modern public health emergency management started since SARS 
with a leapfrog development while has been promoting to more detailed and comprehensive during the 
COVID-19 outbreak. While the evolution of development plan relating to prevention and control of 
infectious diseases, medical supplies, building Green Spaces, and promotion of physical activity is not 
obviously. In addition, the economic policies released during the COVID-19 outbreak proposed various 
financial and banking supports and aid, such as “Interest discount and tax benefits” ”Defer payment of 

taxes temporarily” ”Return social security contributions appropriately” ”Reduce loan interest rates 
”“Stabilize posts” “Increase credit loans and medium or long-term loans” ”Extend or renew due loans” 
”Encouraged no or fewer layoffs” ”Arrange working hours of workers flexibly” ”Pay wages for employees 
staying at home”(Wu et al., 2021). All in all, the evolution of development plan about public health 
emergency management system and economic policy are more significant and is likely to have a 
profound effect on the future. 

The accuracy of content analysis strongly relies on the method of word segmentation, vocabulary and 
stop words. In this study, there is still a lot of room for improvement regard to the above-mentioned. 
What's more, research based on “Outline of Five-Year Plan for Provincial Economic and Social 

Development” can provide a macro perspective. While city-level and specialized plan contain more 
details and specific information. For the further study, other text analysis will be applied; the vocabulary 
and stop list will be improved; and city-level and specialized plan will be considered as database.  
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Abstract 

Urban public space is an important space carrier for residents' physical activity. In winter city, 
residents' physical activities may present different patterns. With the development of digital 
media, collecting large-scale and long-term data related to human behavior became easier. 
Taking Harbin as an example, we collected data from Sina Weibo, and sorted out useful related 
information to explore users’ physical activity types, intensity, and spatial-temporal distribution 
patterns. The results show that: residents’ physical activity show obvious seasonal fluctuations, 
and the space of individual and group activity preference is significantly different; climate 
conditions affect the time choice of activities; the type of public spaces has a significant impact 
on activities. Based on this, a method for optimizing urban public space in cold areas based on 
physical activity promotion is proposed, which could also provide new insights for promoting the 
potential health benefits of urban public space in cold climates. 

 

Keywords 

Physical activity, cold climate, public space, digital media, optimal design strategy 

1. Introduction  
There have been declines in physical activity in many countries over the past few decades (Brownson et 
al., 2005; Ng and Popkin, 2012). Lack of physical activity is regarded as the main health challenge facing 
mankind, which will not only lead to chronic diseases, mental health diseases, decline in quality of life, 
but also shorten people's life span (US Department of Health and Human Services; Saelens and Handy, 
2008). Effective physical activity is an important way to reduce the occurrence of chronic diseases such as 
obesity and enhance the health of people (Boarnet 2006; Jackson 2003). The British health department 
has comprehensively summarized the relationship between physical activity and health from the two 
aspects of prevention and treatment (UK. Department of Health) , and put forward the evidence level 
and effectiveness of physical activity on these two health effects. Generally speaking, improving the level 
of physical activity has a significant effect on the prevention and treatment of chronic diseases.  

Given the limited success of individually-based approaches to behaviour change, public health 
researchers have increasingly used socio-ecological models to further understand determinants of 
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physical activity (Sallis et al., 2008). Such conceptual frame works suggest that the built environment is 
one important level of influence, as it can facilitate or inhibit participation in physical activity (Sallis et al., 
2012). Indeed, public open spaces appear to be key built environment settings that provide opportunities 
for a variety of physical activity behaviours, such as recreational walking and playing sports (Bedimo-Rung 
et al., 2005; Kaczynski and Henderson, 2007).  

However, in cold areas such as the Northeast China, the severe winter climate conditions lead to the 
decline of physical activity frequency and the number of activity participants. During the long, cold winter, 
harsh climate factors, including low temperature, shorter daytime, cold wind, icy and snowy weather, 
greatly affect the use of public spaces. Affected by the cold climate factors, residents' winter activities are 
more severely tested, and directly affect the use efficiency in winter. Two different climate environments 
in winter and summer will produce different activity groups, different activity items and patterns. To 
adapt to the climate, it was suggested to turn the unfavourable climate environment into an available 
leisure space with cold climate characteristics (PRESSMAN, 1995), which could increase residents' 
opportunities for winter activities, improve the use efficiency of public spaces in cold areas, and build 
cold areas into a "winter friendly" public space environment.  

By adopting the large-scale data from weibo, this study explored spatial-temporal distribution patterns of 
users in cold areas, identified key features for different physical activity types and intensity, and analysed 
their possible influencing factors to inform the planning for urban public space at the theoretical and 
practical levels,  to encourage and promote more urban residents to participate in daily sports activities 
such as jogging, slow walking and exercise in a good environment, change the existing bad living habits 
and lifestyles, and achieve the purpose of reducing the incidence of chronic diseases and improve the 
health level of urban residents.  

2. Methodology 
2.1. Study site 

Harbin, a typical winter city, located in the northeast of China, is the capital city of Heilongjiang Province. 
Its administrative area is rather large with latitude spanning 44° 04′−46° 40′ N, and longitude 125° 42′
−130° 10' E, with a total land area of 53,068 km2. The city center sits on the southern bank of the middle 
Songhua River. A location map of Harbin is shown in Figure 1. Harbin features a monsoon-influenced, 
humid continental climate. Due to the Siberian high and its location above 45 degrees north latitude, the 
city is known for its cold weather and long winter. Winters here are dry and freezing cold, with the 

average daily temperature is −19.7 °C in winter. 
Annual low temperatures below −35.0 °C are not 
uncommon. Nicknamed "Ice City" due to its 
freezingly cold winter, Harbin is decorated by 
various styles of Ice and snow Sculptures from 
December to March every year. Spring and autumn 
constitute brief transition periods with variable 
wind directions. Summers can be hot, with a July 
mean temperature of 23.1 °C.  

Figure 1. Location of Harbin (Source:Openstreet Map) 

2.2. Data obtaining 

In the process of data mining, the web crawler based on Python is adopted. The python language is 
concise and the development of crawler program is relatively mature, which can solve this problem. The 
data is stored in Excel and the photos are stored in local folders, and the numbers are uniformly 

772



corresponding according to the user ID, which are arranged in ascending order according to the upload 
time.  

This study comprehensively considers the content provided by the open source data of sina Weibo. The 
final crawling data structure includes: user ID, age, gender, location information, upload time, personal 
description, customer origin, photos and text comments. The study space covers the check-in points in 

the urban public space in Harbin, and also includes the 
blue space along the South Bank of Songhua River and 
Majiagou. After counting the check-in location 
information of sina Weibo, a total of 31 check-in points 
located within this range are found (Figure 2). Based on 
the timeliness of photos and evaluation information, 
this study tries to cover the data upload volume in 
spring, summer, autumn and winter, and finds the time 
interval with the largest sample size. The time span of 
the final study is from January 2015 to May 2021. 

Figure 2. The distribution of samples  

 

2.3. Data sorting 

We sorted data from the users on Sina Weibo, and got a total of 31348 photos. However, there are many 
redundant photos that survey useless information about residents physical activity.Therefore, we filtered 
a total of 13420 effective photos and corresponding behavior activities according to the photo released 
by the user, including the information related to physical activities. Some of the typical photos are shown 
below(Figure 3). 

Figure 3. Photos of four seasons from Sina Weibo (Source: Sina weibo) 

3. Physical activity patterns and influencing factors 
3.1. Basic situation of the users 

By counting the overall microblog entry data, we make a simple statistical summary of the basic gender 
ratio and age composition of users. We found that the number of female users is a little larger than that 
of male ones, with about 58%, and 42%, respectively(Figure 4).  This may also possibly because females 
are more willing to  take photos and share than males. The age of users range from below 10 years old to 
more than 80 years old. Most of the users are between 30 to 40 years old, followed by 40-50 years old 
group. The smallest age group is over 60 years old(Figure 5). The data reflects to a certain extent different 
genders, age groups of users, based on which a summary of the physical activity patterns and the analysis 
of influencing factors were obtained. 
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Figure 4. Gender ratio of the users                                       Figure 5. Age group of the users 

 

3.2. Seasonal variations of users’ physical activity patterns 

By identifying information about physical activity from the photos collected, we found that there are 
significant seasonal variances in the number of activity participants, activity subject, activity intensity and 
activity type. In terms of the number of activity participants (Figure 6), the number of activities counted 
in summer was almost as twice as that in winter. In summer, users of all age groups conduct physical 
activity, among them the elderly account for the largest part. While in winter, the number of juveniles 
has increased, while the number of old people has decreased significantly. Due to severe cold climate and 
the slippery path road, less elderly people do physical activity outside, thus the number of activity 
participants declined sharply.  

There are obvious seasonal differences in 
activity intensity (Figure 7). In winter, users 
mainly conduct medium and high-intensity 
physical activities, and the proportion of low-
intensity physical activities is very low. In 
summer, users mainly focus on low-intensity 
physical activity, and high-intensity physical 
activity is significantly lower than that in winter. 
In spring and autumn seasons, the number of 
activities of the three intensity levels is close, 
among which the high-intensity physical 
activities are relatively low, and the number of 
the three activity types is basically the same. 

 Figure 7. Activity intensity in different seasons  

Figure 6. Number of activities of the sample sites in 
different seasons 
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In terms of activity types, the spring is dominated by sitting and rest, with more walking, more abundant 
activities in summer, playing in the water, swimming, square dance and other activity types have 
increased significantly, and there are obviously more fishing activities in autumn. Winter activities are 
mainly ice and snow sports. The average intensity of physical activity in summer and winter is higher than 
that in spring and autumn. 

Figure 8. Activity type in different seasons (Source: Sina weibo) 

It can be divided into eight main types(Table 1), they are sitting, walking, jogging, sightseeing, 
accompanying families, playing cards, playing with balls, group activities, ice-snow activities. Some 
activity types are subject to site restrictions and are enriched by changes in site area and enclosure 
structure. Some activities are limited by facility support, and the utilization rate of facility support 
activities is based on the facility around the site. Most of the group activities are located in the area with 
independent square, convenient transportation and large open space. The middle-aged and elderly 
people are more likely to sing, dance, chess and cards and other activities. They prefer to reserve a semi 
private space to watch crowd activities; Ice and water sports are mostly young and middle-aged groups, 
who like to be close to the natural revetment with perfect infrastructure and beautiful environment; 
Snowmen and beach climbers are mostly accompanied by teenagers, children and parents. They like to 
surround a space with a stronger sense of security and a higher safety factor. 

Table 1  Activity types identified from weibo users 

Photos from Weibo PA Type Elements Intensity Frequency 

 

Sitting 

Sufficient sunshine, mild 
wind, comfortable and 
sufficient sittings, beautiful 
scenes 

□√ Low 

□Medium 

□High 

□√ One time 

□√ Short-term 

□√ Long-term 

 

Walking 
Flat pavement, good vision, 
beautiful scenes, enough 
space, good lightings 

□√ Low 

□Medium 

□High 

□√ One time 

□√ Short-term 

□√ Long-term 
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Jogging 
Suitable path, flat 
pavement, comfortable 
environment 

□Low 

□√ Medium 

□√ High 

□One time 

□√ Short-term 

□√ Long-term 

 

Sightsee
ing 

Good vision, beautiful 
scenes, interesting 
sculpture, comfortable 
environment 

□√ Low 

□Medium 

□High 

□√ One time 

□Short-term 

□Long-term 

 

Accomp
anying 
families 

Sufficient sunshine, mild 
wind, comfortable 
environment 

□√ Low 

□√ Medium 

□√ High 

□√ One time 

□Short-term 

□Long-term 

 

Play 
cards 
Play 
with 
balls 

Suitable tables, sufficient 
sunshine, mild wind, warm 
environment, Equipped 
with facilities, enough 
space, comfortable 
environment 

□Low 

□√ Medium 

□√ High 

□One time 

□√ Short-term 

□√ Long-term 

 

Group 
activitie
s 

Enough space, anti-slip 
pavement, sufficient 
sunshine, mild wind 

□√ Low 

□√ Medium 

□√ High 

□One time 

□√ Short-term 

□√ Long-term 

 

Ice-
snow 
activitie
s 

Ice and snow appear, 
corresponding equipment, 
enough space, rivers and 
lakes in winter 

□√ Low 

□√ Medium 

□√ High 

□√ One time 

□√ Short-term 

□Long-term 

 

3.3. Influencing factors 

Public space is an important place for urban residents to carry out physical activities. It is necessary to 
further study the problems in detail and analyze the effective urban public space what people need. The 
demand for good quantity, quality and accessibility public space is welcomed. The lack of humanized 
elements of urban public space reduces people's daily communication with urban public space, and even 
makes people ignore the existence of urban daily public activity space. Public space ignores the 
construction of sports facilities. At present, public space in the city pays more attention to landscape 
design and functional organization, but lacks detailed design of sports facilities, such as slow track, fitness 
facilities, and sports facilities that distinguish people, such as sports venues for the elderly, activity 
venues for children, venues suitable for square dance, etc. especially public spaces at the level of 
residential areas Space, as the place with the highest daily use rate and closest to life, generally has the 
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problems of aging and occupation of facilities in the current city. The lack of enthusiasm to promote 
residents' movement and the design of public space is an important factor affecting residents' health. 

Climate conditions affect the timing of physical activity. Due to the special climatic conditions of the cold 
city, the number of physical activities and activity types in the four seasons has made a significant 
difference. In the number of activity participants, there is an obvious peak in summer. The reason is that 
the microclimate in summer can provide a comfortable environment, which stimulated more outdoor 
physical activities. The survey shows that although many residents are enthusiastic about winter activities 
and tend to engage in winter physical exercise in public spaces, there are still few activity venues, 
imperfect venue facilities, insufficient site radiation area. rarely involves the winter characteristic 
activities carried by the public space. 

Space area or the openness affects the scale of group activities. The difference in spatial form and the 
sense of enclosure of the space leads to activities of different social scales. Open spaces with large areas 
and weak enclosures are usually easy to gather on larger scales. Semi-enclosed space with a strong sense 
of enclosure, which usually attract smaller dynamic group activities, such as snowmen, snowball fights, 
playing instruments, etc. Encircle closed spaces with a strong sense of synergy are easy to gather small-
scale static group activities, such as chess and cards, fitness equipment, sit-ins, picnics, etc. 

4. Implications for urban planning 
How specific public open space features can improve people’s awareness of public open space, and in 
turn how it can improve people’s physical activity in relation to public open space should be well 
examined (Lackey and Kaczynski, 2009). From the perspective of healthy city construction, it is of great 
significance to consider the influencing factors of physical activity in cold public space in each season, 
improve the use efficiency of cold public space and promote residents to carry out sports activities, so as 
to improve residents' physical quality, promote residents' daily communication and build a healthy city. 

Cold weather protection: pay attention to the sunshine and wind environment around the fitness place. 
Due to the influence of winter monsoon and the shortening of sunshine time in cold areas, on the 
premise of ensuring the sunshine time in fitness places, small structures should be established to 
strengthen greening, reduce the impact of Winter Monsoon on users' fitness behavior, and increase the 
time for the elderly in cold areas to stay outdoors in winter. 

Expand the size of the site and increase the number of sites. According to the reasonable number of 
people and the scale of space required for different activities, reasonably develop the unused free sites in 
the existing stage when the bearing capacity allows. Carry out the reasonable zoning and layout of 
activities in combination with the actual situation for different users of the site as attributes of the same 
type of public open space may affect socio-demographic groups differently (Floyd et al., 2008; Kaczynski 
et al., 2013). Gradually improve the activity category of public space, exploring the specific role of each 
public open space feature (and subsequent combinations thereof) on physical activity can provide 
landscape architects with useful information about prioritising features in new and upgraded public open 
space (Koohsari M.J., 2015), give priority to ensuring the experience of its main activities, gradually 
improve the different requirements of other activists, and finally increase winter activities such as ice 
slides according to the needs of activists. We should also maintain the site quality by regularly checking 
the safety of activity facilities to improve the safety of the site and to make sure that the terrain shall be 
flat and the slope be reduced, which can ensure the safety of users. 
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Abstract 

With the achievement of prosperity in all respects, what China now faces is the contradiction 
between unbalanced and inadequate development and the people's ever-growing needs for a 
better life. The focus of the governance changes from increase GDP and accelerate urban 
construction to improve people’s well-being. There is no doubt that improving the urban 
development environment based on meeting the various needs of residents is closely related to 
people’s well-being. Therefore, we summarized the cognition of well-being in both Chinese 
traditional and contemporary aspects to ensure that the follow-up research is applicable to the 
local situation in China. After building an evaluation index of well-being based on the Happiness 
Sphere, time geography and Maslow Demand, the data of 33 cities were applied and we 
specifically analysed key cities like Beijing and Hangzhou. The conclusion concentrated on a 
summary of well-being features and a discussion of both advantages and disadvantages of the 
urban development environment. We could see that each city has different strengths and 
weaknesses. What needs to be illustrated is that the high accessibility and operability of the 
statistical data and big data provides a clear perspective for researchers and practitioners in 
other countries undergoing society transition. 

 

Keywords 

well-being, urban development, measurement, well-being index, Chinese perspective, cities 

1. Introduction  
Over the past 40 years, the social economy of China has achieved leapfrog development and the 
urbanization level has been continuously improved. According to the seventh national census, the 
urbanization rate has reached 63.89%, which means China has entered the urban era. With the 
achievement of prosperity in all respects, what we now face is the contradiction between unbalanced 
and inadequate development and the people's ever-growing needs for a better life. The focus of the 
governance changes from increase GDP and accelerate urban construction to improve people’s well-
being. There is no doubt that improving the urban development environment based on meeting the 
various needs of residents is closely related to people’s well-being.  

Since its beginnings in the 1930s, the science of well-being has developed into one of the most active 
research topics in psychological science today. The personality tradition of well-being research suggests 
that well-being can be reliably measured. The social psychology tradition has clarified that 'well-being' 
has multiple cultural meanings, that well-being is often experienced in relational contexts, and that it is 
possible to improve one's well-being. Since the earliest introduction of Gross National Happiness (GNH) in 
Bhutan in the 1970s, a happiness orientation has gradually become the governing consensus worldwide. 
A number of organisations and countries, including the United Nations and the OECD, have been actively 
exploring it. For China, the core concept of 'people-centred' has made the simultaneous promotion of 
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people's happiness and urban development an important task for local governments at this stage. 
Furthermore, it is hoped that evaluation of well-being on the national or city level could lead to policies 
that enhance the engagement, joy, trust, and affection of ordinary citizens who are without subsistence 
allowance or other problems. 

Therefore, based on the Happiness Sphere Theory, time geography and Maslow Demand Theory, the 
study built a happiness evaluation system with 3 spheres which included 50 index items. Before the index 
was built, we summarized the cognition of well-being in Chinese traditional culture and the concerns of 
contemporary Chinese to ensure that the follow-up research is applicable to the local situation in China. 
Then the study analysed the difference between east China and west China through the nationwide 
questionnaire survey. What's more, the study applied the data of 33 cities in China to the evaluation 
system to make a preliminary analysis and demonstrated the future application possibilities.  

The conclusion concentrated on a summary of well-being features and a discussion of both advantages 
and disadvantages of the urban development environment. In addition, we conducted a specific analysis 
of key cities like Beijing and Hangzhou and so on. Each city responds to the needs of its residents in its 
own way. The results of this index measurement will not only provide feedback on the development of 
the city, but will also help to indicate the direction in which the city can improve the well-being of its 
residents. 

2. Cognition of Well-being in the Chinese Context 
2.1. Individual and societal well-Being 

Personality and social psychologists have made remarkable dedications on evaluation and factors of well-
being. Numerous attempts and contributions have been made by personality and social psychology to the 
measurements of well-being respectively and together. On the one hand, the personality tradition of 
well-being research has consistently concerned about construct and measurements of well-being, which 
is proved that it is possible to be done reliably (D. T. Campbell & Fiske, 1959; Cattell, 1943; Cronbach, & 
Meehl, 1955; Diener et al., 1985; D. Watson et al., 1988). Earlier evaluations of well-being have indicated 
that self-reported feelings and status related closely to life outcomes. Also, genetic factors are considered 
to have a greater influence under the traditional latent trait view (Lykken and Tellegen, 1996; Tellegen et 
al., 1988). On the other hand, social psychologists have questioned the basic well-being judgments and 
assumptions proposed by personality psychologists and showed the influence of extraneous conditions 
on well-being judgments (e.g., Schwarz & Strack, 1999). They have illustrated that “well-being” diverse 
meaning by cultural (Kitayama & Markus, 2000). Although the life events have short-term effects on 
happiness (Wilson & Gilbert, 2008), it could be improved with experiencing well in society or relationship 
context (Hsee et al., 2008; Lyubomirsky et al., 2006). 

There is no doubt that, happiness is one of the most important and most popular life goals all over the 
world (Oishi S., 2012). Moreover, human welfare is one of the primary goals of social psychology (Lewin, 
1948; Snyder, 1993). However, compared with its meaning, attention to societal well-being, or 
integration of personality and societal well-being, has received low attention so far. To identify and 
estimate the level of “happy” society could not simply be measured as the summation of self-reported 
well-being. A well-functioning society is related to many aspects and some of them could not attribute to 
any individuals (Durkheim, 1897/1951). Thus, the integrations of both personality and societal 
approaches could be seen by the recent research on correlational and experimental methods (e.g., Lucas 
& Baird, 2004; Tamir, 2005). The integration of methodology also described the person-situation 
interactions (Crocker et al., 2002; Diener et al., 1984). 

Considering that the evaluation of well-being and urban development is a macro-scale application, 
societal well-being or integrated methodology is more suitable. The integration of political science, 

780



economics, sociology, psychology and other disciplines will help to further explain the complexity of 
happiness, which is beneficial to the follow-up well-being improvement policy. 

2.2. Cultural continuity and unique nature of well-being in contemporary Chinese context 

In addition to the measurement of well-being, many researchers investigated the cross-cultural 
equivalence of measurement (eg., Oishi, 2010) and the relational and cultural context of well-being (eg., 
Kitayama & Markus, 2000). It has been proved that cultural differences are suitable for explaining the 
important differences in response patterns of "well-being" between different countries (Vittersø et al., 
2005). Therefore, exploring the connotation of well-being in the context of Chinese culture is of great 
significance to the follow-up evaluation work. 

From the perspective of Chinese traditional culture, the earliest documentary record on happiness can be 
traced back to "Shangshu•Hongfan" in the 6th century BC. It could be found that ancient Chinese 
believed that happiness consists of five dimensions: health, longevity, wealth, tranquility, and noble 
morals. Also, Confucianism, Taoism and other thoughts have influenced people's pursuit of ideal life. On 
the mundane aspect, the theme deriving from Confucian philosophy taught that truly meaningful 
existence is conceivable only to benefit the people and serve the country. On the transcendent aspect, 
Taoism values the harmony between man and nature. The respect for life and the yearning for freedom 
has formed a profound influence. The above-mentioned traditional Chinese culture has had varying 
degrees of influence on the people's outlook of happiness in today’s society, which has formed a unique 
value system for Chinese people to perceive happiness. This includes a longing for inner peace, 
emphasizing family bonds or family interests, respecting personal strive and social benefits, and pursuing 
the combination of interpersonal harmony and natural harmony. It could be said that the traditional 
Chinese view of happiness is imaginative and empathetic. It is not only limited to oneself but emphasizes 
great harmony. 

From the survey and research results of contemporary Chinese, it could be found that people pay more 
attention to the following ten points: good health, income satisfaction, being with family, getting love, 
owning personal housing, realizing self-worth, eating safe food, good living environment, social security, 
and having trusted friends. It is worth mentioning that under the influence of East Asian culture, Chinese 
people pay more attention to family (or marriage) and self-realization than in the West. Corresponding to 
the Good Life factors report of GfK, unlike other countries, Chinese people rank “happy marriage” in third 
place, which is more important than "leisure time" and "vacation". Oishi (2006) proposed that Chinese 
concept of life satisfaction is based primarily on external conditions and the current status rather than 
past accomplishments. In addition, in a self-critical society like China, self-improvement is highly valued, 
because past achievements may not guarantee satisfaction as the standards continue to rise. 
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Table 1  Factors for a good life- top 5 factors per country 

 
Source: GfK survey among 23,000 Internet users (ages 15+) in 17 countries – multiple answers possible- 
rounded 

2.3. Cognition and dimensions of Chinese well-being 

In summary, there is evidence from research showing the difference in perception of well-being between 
countries. It is meaningful for the following up evaluation work to summarize the cognition and 
dimensions of Chinese well-being. As we deepen our research on traditional culture and recent survey 
results, it is obvious that it is a complicated issue for China to improve people’s happiness. On the one 
hand, the cultural continuity determines that Chinese people still value self-improvement and family 
interest. On the other hand, compared to those western developed countries, China still needs to solve 
social welfare and public service issues such as environmental issues, housing issues, medical care, and so 
on. The improvement of basic security and public services is still meaningful to the promotion of Chinese 
well-being. Therefore, the contemporary understanding of well-being in China, or the satisfying life state 
nowadays of Chinese, could be summarized as: under the support of the social environment and sound 
facilities guarantee, one could have a healthy physical and mental state, maintain harmonious family 
relations and positive social relations, and pursue self-improvement and personal value without 
restriction. 

There is no doubt that, the keynote of Chinese well-being is the foundation of well-being evaluation and 
it suggests that different personalities and the impacts of life events are the “noise” in the process of 
evaluating overall well-being at the city scale. However, questions remain: What kind of model is needed 
to actually make sense of these “Chinese signatures”, and How to build a framework that combines 
different dimensions for understanding the ever-developing level of happiness in the Chinese context? 

It could be seen above that there is a certain hierarchy to meet the needs of happiness which is from 
internal states to external conditions. This also corresponds to the theory of Happiness Sphere, time 
geography and Maslow's Demand. Considering the validity and operability, we simplified the “sphere” 
into three dimensions and take it as a division of the framework of the evaluation system: individuals and 
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families, social life, and living environment. What needs to be illustrated is that combining the individual 
and the family as the first dimension aims to reflect the characteristics of Chinese people's emphasis on 
intergenerational communication and interpersonal relations. 

3. Data and Methods  
3.1. Research design 

This study compares and analyses the degree of happiness and urban development on the city level in 
mainland China by constructing an index. Based on the 3 dimensions previously classified, further work 
was carried out to break down specific areas. As each dimension has been extensively researched, we 
focus on the important fields and key aspects of Chinese culture mentioned above, which are also used as 
a basis for the selection and amalgamation of the many fields. For example, the Chinese people's need 
for self-improvement was considered by including self-actualization in the personal family dimension and 
innovation and entrepreneurship in the social life dimension. As a result, the fields of the index 
framework are ordered from basic to advanced, which refers to Maslow's hierarchy of needs. 

  

Figure 1  Framework of well-being index in the Chinese context 

After building an index framework, it tests by analysing the panel data of 33 main cities of mainland China 
from 2016 to 2020. To adapt the data set for the purpose of this study, only the capital cities and cities 
specifically designated in the state plan from mainland China are included. Because the higher and equal 
administrative levels of these cities result in greater availability, accessibility and comparability of 
statistical data and new data. 

3.2. Fieldwork and weighting 

In the current survey on people's most important concerns, housing (including property prices), 
healthcare, education, and retirement are among the top concerns. Food safety, price levels, and 
environmental protection are also hot topics. To further understand people's perception of happiness 
and their needs in each region, 3722 questionnaires were collected. Residents in eastern China cared 
more about the individuals and families level, while those in central and western China placed more 
importance on aspects of the hardware environment, such as the availability of facilities and the 
convenience of services. 

The weighting design was based on the Delphi method and further adapted to Chinese characteristics. On 
the one hand, the weighting of the indicators was adjusted by focusing on multiple categories of people 
and highlighting the key concerns. Through the above-mentioned public opinion and questionnaire 
research, we could identify the concerns of people in the new era and the key points to enhance their 
happiness and strengthen the weighting of these sections. For example, the weighting of sections such as 
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family and social security is correspondingly higher. On the other hand, regional development differences 
are taken into account and the weighting is differentiated by region. Considering the different levels of 
development and people's livelihoods in different areas of China, the weighting of each indicator is 
differentiated by the focus of the people in each region. 

 

Figure 2 2009 - 2020 High-frequency words in the list of the most important issues concerned by the public 

Source:  China Xiaokang Index, Survey on Top 10 Most Concerned Focus Issues 

3.3. The urban-level indicators 

In the process of selecting urban-level indicators, we have developed a number of principles. The first is 
to focus on the outcome, such as choosing the average pm2.5 concentration or air quality index for 
environmental quality evaluation, instead of process type indicators such as pollutant emission situation. 
The second is to refer to common indicators used by academics at home and abroad, so as to facilitate 
later comparisons with the situation in developed countries such as OECD for individual indicators.  The 
third is that in addition to the traditional statistical indicators, we have combined field visits and 
questionnaire surveys to respond to the hot issues of concern to residents. Indicators were selected to 
directly reflect people's growing aspirations for a better life. For example, in recent years, issues related 
to time allocation such as "996"1, extreme long-distance commuting, and paid leave have been hotly 
debated on the internet. For this reason, "commuting time" was chosen as a response to this hot topic. 
The fourth is to choose diverse indicators with different kinds of data sources for the same field. People's 
well-being is dynamic rather than static. As the level of urban development rises and the social 
environment changes, people's pursuit of happiness is different. Therefore, in order to better respond to 
changes, diverse indicators are selected to form a reserve pool of indicators and updated on an annual 
basis.  

The data sources in the indicator reserve pool include both traditional statistical data and new data. 
There are currently 185 sets of basic data collected, of which 55% are from traditional statistics and 45% 
are new data. On the one hand, data is collected from publicly available government statistics. Mature 
and representative traditional statistics are useful for judging the current well-being of the population 
and past trends. On the other hand, we collect data from internet data, big data and map data to 
compensate for the low relevance of traditional data to people. 

The lower the degree of correlation between the indicators in the index, the higher the independence of 
the indicators and the correspondingly lower the redundancy between the indicators. Barbour suggests 
that a correlation coefficient |R| > 0.75 indicates that two indicators are highly correlated. This method 

1 “996”，which means work from 9 AM to 9 PM, 6 days a week. 
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was used for the selection of indicators. Pearson correlation analysis was first conducted on all indicators. 
Secondly, the absolute value of Pearson's correlation coefficient > 0.75 within the same dimension was 
selected. Then the city-scale data was applied again to the screened indicator system for trial calculation 
and comparison of results. After multiple rounds of trial calculations and correlation analysis screening, 
the indicator screening process was then completed. 

 

Figure 3 Pearson correlation analysis on all indicators – first version (left) & final version (right) 

3.4. Data analysis 

In terms of the overall happiness scores by city, there are still no cities that have reached the excellent 
level. Considering that the standardization method used is maximum-minimum standardization (see 
formula), the standardized score for each indicator is a relative score, where the best performance for 
the indicator is 100 and the lowest is 0. In this context, the theoretical maximum score that each city can 
achieve is 100.  

 

 

In reality, however, only five cities in the first tier - Shanghai, Hangzhou, Beijing, Guangzhou and 
Shenzhen - have scored above 60. The reason for this is that each city has its own strengths and 
weaknesses. The cumulative strengths of cities are offset by their weaknesses. No city has achieved a 
balanced score and performed well in all three spheres. There is still a long way to go before the city as a 
whole is good in all areas and the benefits of development could be equally shared with its people. There 
is still a need to continuously optimise the level of urban development with the aim of improving people's 
well-being. 
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Figure 4 List of Well-being Index scores of 33 cities of mainland China 

Through the coupling analysis of the happiness index score and the relationship between populations, 
cities with a high population inflow have a relatively high happiness index score (e.g. Xi'an, Shenzhen and 
Hangzhou). It is clear that the level of well-being of residents also reflects to some extent the ability of 
cities to attract people. It is also a reflection of the fact that people actually choose the cities they want to 
live in according to their needs. 

Table 2 Population growth versus well-being index ranking 

城市
2018年常住人口

（万人）
2017年常住人口

（万人）
常住人口增长总

量（万人）
常住人口增长率

西安市 1000.4 961.67 38.73 4.03%

深圳市 1302.66 1252.83 49.83 3.98%

杭州市 980.6 946.8 33.8 3.57%

长沙市 815.47 791.81 23.66 2.99%

广州市 1490.44 1449.84 40.6 2.80%

郑州市 1014 988.1 25.9 2.62%

厦门市 411 401 10 2.49%

宁波市 820.2 800.5 19.7 2.46%

济南市 746 732.12 13.88 1.90%

成都市 1633 1604.47 28.53 1.78%
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4. Findings in specific cities 
4.1. Beijing:  Representative of the big cities which have distinct advantages and 

disadvantages 

On the one hand, Beijing, as the capital of China, is well known for its shortcomings. The pain points of 
people's livelihoods are concentrated and prominent. The most typical ones are the high housing prices 
and the extreme commuting distances. In terms of house price to income ratio and rent to income ratio 
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data for 2020, Beijing is second only to Shenzhen. However, in terms of historical data, house prices in 
Beijing remain high, which places a huge burden on young people struggling to stay in the city. High rents 
are also a cause of long commutes and long hours. This further reduces the length of time young people 
have to spend on leisure and rest. In addition, the frequent occurrence of haze and dusty weather in the 
winter and spring in the north makes the issue of air quality another major concern. The significant 
improvement in air quality in recent years has led to an increase in satisfaction. 

On the other hand, a large number of young people continue to stay in Beijing every year for the benefits 
of the abundant jobs and the high level of public services. Beijing has 58 tertiary hospitals and 92 higher 
education institutions, both of which are among the highest in China. There is no doubt that Beijing has 
gathered a large number of high-quality universities, which has contributed to the development of the 
city's comprehensive strength. The combination of industry, academia and research has enhanced 
scientific research while also providing better and more convenient services to the city's residents. In 
addition, as a cultural centre, Beijing has a profound historical and cultural heritage, and many modern 
arts have been able to meet the people here. 

Beijing has given full play to the ability of a large city to gather quality resources. These strengths remain 
unmatched by other cities in China in a short period of time. Despite the widespread criticism of the big 
city disease, the overall situation is still not so flawed. 

4.2. Hangzhou & Shenzhen: Representatives of cities with outstanding strength in 

innovation and research 

As the top-ranked major provincial capital city in terms of well-being index score, Hangzhou has an 
overall balanced development that meets the diverse needs of its people. In recent years Hangzhou's 
research and innovation strength has followed the pace of first-tier cities. 55,539 patents were granted 
and 3,586 new market entities were created. Top internet companies such as Alibaba and Netease 
provide the community with high gold-added jobs and opportunities.  

Shenzhen is recognised as having an extremely strong innovation and entrepreneurial atmosphere. It 
ranks fourth in the well-being index and performs particularly well in the development dynamics. The 
new business environment, which is different from that of the industrial cities in the north of China, 
greatly encourages entrepreneurship. Shenzhen has more than 8,000 technology companies and a large 
number of listed brands. The enterprise structure is flexible and diversified, and the net inflow of talents 
occupies the top position among first-tier cities. 

In addition, the higher satisfaction of residents with Hangzhou and Shenzhen is also reflected in the 
convenient and livable urban environment. The living environment and quality of life are guaranteed by 
better facilities: convenient transportation, diversified commercial and other public services, a good 
green environment with a city greening rate of over 50%, etc. Hangzhou, for example, is well connected 
to the cities of the Yangtze River Delta, with fourteen cities accessible by rail within one hour. However, 
Hangzhou and Shenzhen are relatively short of quality public services, and both the quantity and quality 
of higher medical and educational resources need to be improved. 

Overall, the large number of young people coming to Hangzhou and Shenzhen shows that residents 
recognise the cities' development and expect to find a balance between their lives and their dreams in 
the cities. For young Chinese who value the pursuit of their dreams and self-fulfillment, a broader and 
more innovative range of jobs remains an important 'plus point'. 

4.3. Chengdu: Representative of residents enjoying a diverse and relaxed life 

Chengdu ranks 10th in terms of happiness score, ranking higher among western cities. Unlike Hangzhou 
and Shenzhen, the main reason for Chengdu's higher ranking is that there is a high level of community 
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living convenience. The density of various facilities is balanced, closely linked to the community and 
highly accessible. It is able to meet the needs of Chinese people in terms of family life. Compared to first-
tier cities such as Beijing and Shanghai, Chengdu has the advantage of being a relatively less stressful city 
to live in and creating a richer and more interesting life experience for its residents.  

Based on the POI information of various public service facilities and the AOI information of centralised 
residential areas, Kernel Density analysis was conducted by ArcGIS. The results show that the density of 
commercial facilities in Chengdu is outstanding. The density of commercial facilities within one kilometre 
of the residential area surpasses that of Beijing and Shanghai and is only poorer than that of Guangzhou 
and Shenzhen. Cultural and recreational facilities are evenly distributed, with a relatively high number of 
teahouses, chess and card rooms, and other recreational facilities. This provides Chengdu residents with 
a rich and varied cultural life. 

 

Figure 5 The Kernel Density analysis of commercial facilities within one kilometre of the residential area 

Yet, Chengdu's air pollution problem still needs to be improved, with PM2.5 exceeding the national 
average for two consecutive years. Also, Chengdu's social service initiatives are relatively weak, and there 
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is still much potential for improvement in the number of volunteers and social organisations. This will be 
an important direction for Chengdu's future urban development to improve. 

5. Discussions  
5.1. Future directions for application on the urban level: focus on both residents’ well-

being and urban development 

Local governments should formulate appropriate policies to improve well-being in the context of local 
development, so as to facilitate the formation of urban development policies in the next phase. 

Considering that human capital externalities increase with the size of the city for cities with high levels of 
economic development and high population density (e.g. Beijing, Shanghai, Guangzhou, Shenzhen), the 
focus of talent services should be on the creation of a liveable and workable environment, which is also 
the focus of efforts to improve the well-being of residents. As commuting, housing and pollution 
problems are more prominent in large cities, the government should reduce the crowding effects and 
negative impacts of expanding cities through a polycentric urban spatial layout, as well as investing 
heavily in transport infrastructure, talent flats, education and healthcare conditions and environmental 
management. 

For medium-sized cities (e.g. Chengdu, Hangzhou, etc.), the rise in recent years has been driven by the 
combined effect of the concentration of talent and population on the competitiveness of the city. A less 
crowded urban environment than in major cities such as Beijing has made "liveability" and "convenience" 
important city brands in attracting people. In addition, both Chengdu and Hangzhou have used financial 
subsidies to guide innovative companies and innovative talent to locate here. These initiatives have led to 
a greater variety of employment options and provided residents with more possibilities for self-fulfilment. 
When medium-sized cities combine a degree of liveability, friendliness and self-fulfilment, the happiness 
of their residents is enhanced. 

Due to the unbalanced development between eastern China and western China, the quality of public 
services and physical living conditions are still the main constraint to well-being in some relatively 
undeveloped areas. This is also reflected in our subsequent study which further expanded the sample to 
over 300 prefecture-level cities across China, and these kinds of cities are concentrated in small cities in 
central and western China. In other words, the improvement of life satisfaction in these cities will be 
achieved by improving the external environment. Therefore, this type of city should pay more attention 
to the improvement of the ecological environment and public service issues, which is also an area that 
western residents pay more attention to in the questionnaire research. 

5.2. Innovations and limitations 

In summary, it is feasible to construct a complex system of indicators to measure the well-being of 
residents and to compare them across multiple cities. The results of this measurement will not only 
provide feedback on the development of the city, but will also help to indicate the direction in which the 
city can improve the well-being of its residents. This attempt to propose a new evaluation criterion aims 
at evaluating the development of a city from the actual experience of its residents, which is different 
from previous attempts. The relationship between the level of people's well-being and the level of urban 
development can be visualised in a continuous monitoring process. 

While the attempt in this study highlights the benefits of an integrative approach of measurement, it is 
important to note that because the integrative approach focuses on human-situational interactions and 
reveals the complexity of happiness, it tends to lack the simplicity and elegance of traditional main 
effects approaches to theorising and studying happiness. 
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Abstract 

Guiding people to form biophilic aesthetic cognition is an effective means to enhance public 
ecological awareness. The research and practice related to the biophilia have mostly focused on 
the pure natural science and the micro and medium space scales, however, there is relatively 
scarce research on a comprehensive framework of the planning and design methods of biophilic 
landscape space at the urban scale. Based on the analysis of biophilia and biophilic aesthetic 
cognition, as well as the empirical research on biophilia promoting environmental preference, put 
up that nature, wild nature and urban nature are respectively the totality, origin and living 
landscape spaces supporting the occurrence of biophilic aesthetic cognition. Meanwhile, through 
three contents of design points, planning pictures and living visions, and with the urban biophilic 
green network, urban biophilic green community, and one-step away from nature as a scale 
framework, the living landscape space construction bearing the cognition of the biophilic 
aesthetics, namely the biophilic urban nature construction, was mainly explored. The aim is to 
provide useful reference for the construction of biophilic aesthetic cognition, and the 
identification, planning and design of its landscape space carriers. 

 

Keywords 

Theoretical framework, Constructing urban nature, Biophilia, Aesthetic cognition, Landscape 
space carriers 

1. Introduction  
Aesthetic cognition is an important component of landscape cognition and human consciousness 
development. The ecological consciousness presented by the public in aesthetic cognition is often the key 
factor to measure the construction level of social ecological civilization. The new thinking of ecological 
governance system also emphasizes that compared with the ecological construction and control of 
material space, it is also an important aspect to promote the construction of ecological civilization to 
achieve leapfrog development by leading the public ecological consciousness to a new level of caring for 
nature and ethical justice through the construction of aesthetic cognition.  
The basic cognition of biophilia is that there is an innate emotional connection between human beings 
and other life and life processes, emphasizing that people can maintain positive emotional response and 
behavioural expression to direct or indirect life stimuli. Based on the nature of human being, it is an 
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effective means to enhance public ecological awareness to guide people to form a life-friendly aesthetic 
cognition through the identification of life-friendly landscape space and its planning and design. 
The research and practice related to the biophilic concept has always been a hot spot in international 
research, and mostly focused on the pure natural science and the micro and medium space scale, such as 
finding evidence in neuroscience, traceability of evolutionary ecology, measurement of environmental 
ecological psychology, architectural design and evaluation, and exploration of the aesthetic preferences 
of landscape experiencers for certain landscape features (Jiang et al., 2020; Pritchard et al., 2006; 
Soderlund & Newman, 2015; Xue et al., 2019), however, there is relatively scarce research on a 
comprehensive framework of the planning and design methods of biophilic landscape space based on the 
urban scale.  

Taking the concept of biophilia as a new viewpoint, and based on the analysis of biophilia and biophilic 
aesthetic cognition, as well as the empirical research on biophilia promoting environmental preference, 
identify the types of landscape space carriers supporting the occurrence of biophilic aesthetic cognition. 
And on this basis, through three contents of design points, planning pictures and living visions, and with 
the urban biophilic green network, urban biophilic green community, and one-step away from nature as a 
scale framework, the living landscape space construction bearing the cognition of the biophilic aesthetics, 
namely the biophilic urban nature construction, was mainly explored. The aim is to provide useful 
reference for the construction of biophilic aesthetic cognition and the identification, planning and design 
of its landscape space carrier. 

2. Theoretical grounding of biophilic aesthetic cognition 
2.1. Biophilia 

In 1964, American social psychologist Erich Seligmann Fromm first used the term "Biophilia" in his book 
“The Heart of Man”, and explained it as "a psychological tendency to be attracted to all things alive and 
vibrant" (Erich, 1980). In 1984, Edward O. Wilson, the founder of socio-biology, argued in his book 
“Biophilia” that "man's biophilic need for contact with nature is as indispensable as his metabolic need 
for nutrients and air", and expanded the definition of biophilia as "the urge to connect with other life 
forms", "the desire to make contact with animals, plants and natural landscapes" or "the inherent 
tendency of man to seek connection with nature and other life forms" (Edward, 1984). That is, from the 
perspective of biological evolution, biophilia is a deep spiritual connection and genetic preference of 
human beings to the whole life that supports their development and prosperity in the long evolutionary 
dependence, and for the living objects and life support systems (habitat, ecological process, etc.) has 
natural closeness and love.  

The essence of biophilia is the emotion of love and a physiological stress that depends on other life forms 
to achieve co-existence and evolutionary adaptation (Naderi, 2009). Therefore, from the perspective of 
environmental ethics, biophilia is a more profound virtue ethics of human-land relationship, which takes 
the human nature of paying attention to and loving life and life-like processes as the basic needs of 
coevolution, and combines the needs of emotional connection between man and other life with the 
rational analysis of evolution (Clowney, 2013). 

2.2. Empirical research on biophilia promoting environmental preference 

For a long time, scholars have verified the proposition that "more exposure to life and natural elements 
can improve learning efficiency, promote stress reduction and attention recovery, accelerate the healing 
of negative and depressed emotions, and reduce the use of analgesic drugs". For example, Salingaros and 
others pointed out from the perspective of neuroscience that the physiological basis of human sensory 
experience and the establishment of its system depends on the long-term evolutionary adaptation to the 
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characteristics of ecology, life and visual complexities in nature. The information circuits contained in 
these characteristics are closely related to the pleasure centre of the brain and constitute the original 
source of human "neurotrophic". Environments that deliberately avoid these characteristics may have a 
negative impact on physical, mental health and well-being (Salingaros & Masden, 2009). From the 
perspective of fractal geometry, joye and other scholars put forward that the visual objects with the 
medium equivalents (1.3 ~ 1.5) of fractal dimension D value helps the brain to carry out simpler 
perceptual processing and make it more popular in aesthetics, and the medium value of D value of 1.3 is 
the most common fractal dimension in natural landscape. Therefore, the natural landscape environment 
often becomes the core influencing factor to improve the environmental preference of landscape 
experimenters because it presents better visual fluency in fractal geometry (Joye et al., 2016). Other 
scholars' relevant studies, from the perspectives of natural colour investigation (Wang, 2018), plant 
sound landscape experience (Hao et al., 2019), effects of forest biodiversity abundance (Foo, 2016), visual 
complexity analysis of natural landscape (van den Berg et al., 2016), biodiversity cognition and protection 
practice (Deborah et al, 2020), and comparative evaluation of the effects of hospital greening 
environments on patients' recovery (Jamshidi et al, 2020) are also the direct verification of life, biological 
elements or natural characteristics in various types of landscape environment to promote environmental 
preference and physical and mental health. 

2.3. Biophilic aesthetic cognition 

If one does not have the opportunity to develop a love of life in his living, then he tends to take a 
retrograde and destructive life path. Industrial civilization has been promoting the belief, or knowledge, 
that humans could ignore their connections to other life and often measure progress in terms of their 
ability to transform the natural world (McDonald et al, 2018). This illusion encourages our increasingly 
serious deviation from the source of life, and the non-ecological aesthetic cognitive orientation reflected 
behind it is not unrelated to the continuous deterioration of the current environment.  

Biophilia is an objective existence of human subconscious. From the perspective of environmental 
pedagogy, this innate sense of empathy, compassion and love for other life forms also has the obvious 
characteristics of plasticity. If we can actively guide and cultivate the biophilia from childhood, it is 
expected that when one grows up, he will not treat other creatures and nature with the attitudes of 
aggression, possession, exploitation and domination. That is, the connotation of aesthetic cognition of 
biophilia lies in people's close contact experience with other life forms and their life support systems to 
stimulate, maintain and strengthen people's biophilic instinct, so as to promote thinking activities of 
perceptual care and common sense of wholeness in aesthetic cognition for other life forms and even the 
overall environment on the emotional and spiritual levels. 

3. The landscape space carriers of biophilic aesthetic cognition 
3.1. Nature -- the overall landscape space carrier supporting the occurrence of biophilic 

aesthetic cognition 

On the one hand, from the essence of consciousness development, aesthetic cognition of biophilia is also 
an adaptive thinking activity of information extraction, processing, learning, evaluation and feedback 
from the spatial environment. Its substantial occurrence should still be supported by the material spaces 
carrying life. On the other hand, in terms of the existence logic of life, life originates from nature and 
returns to nature. Nature is the basis and mother of life existing and breeding life. A place with nature is 
often a space for life and life potential. Especially in the long-term flood of the ground hardening, 
artificialization, mechanization of urban space, nature has long been regarded as a spatial cognitive 
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symbol or feature representing life. Therefore, in a broad sense, nature constitutes the landscape space 
as a whole that bears the occurrence of aesthetic cognition of biophilia.  

Generally speaking, for a certain space which is suitable for life reproduction, the degree of naturalization 
of space can be used to describe the number of natural lives in space, the diversity of life forms and the 
complexity of life support system. That is, if space is divided into two types, "completely natural space" 
and "partially natural space", based on the difference in the depth of human interference and influence 
on nature, the former tends to show more characteristics of life vitality and the gravitational effect of life 
than the latter.  

What is the supporting effect of "completely natural space" and "partially natural space" on the 
occurrence of aesthetic cognition of biophilia? In addition, with "partially natural space" including a wide 
range of secondary space types, it is difficult to be analysed in detail here. Therefore, this paper mainly 
focuses on the two landscape space types, namely the wild nature with the most abundant life elements 
and the urban nature with the most barren life elements but most closely related to human production 
and living, to make targeted discussions on: (1) the supporting effect of the two on the aesthetic 
cognition of biophilia; (2) how to build a biophilic urban nature from the perspective of landscape 
planning and design. 

3.2. Wild nature -- the original landscape space carrier supporting the occurrence of 

biophilic aesthetic cognition 

Man comes from the wilderness, rooted in the wilderness, and evolves all the way from the wilderness - 
the wilderness is the source and root of the life world.  

Transcendentalist philosopher Henry David Thoreau firmly believed that the wilderness was powerful, 
wild and natural, and he wrote "nature and rich life forms in the wilderness are making us healthy every 
moment" (Cheng, 2011). Aldo Leopold believes that the enjoyment of wilderness is a higher "standard of 
living" than material enjoyment and a basic human right (Leopold, 2020). In the eyes of Edward Abbey, an 
ecological literature writer, "wilderness is an indispensable spiritual home for human beings. It is as 
important to our lives as water and bread" (Abbey, 2011). Chinese philosopher Chuang Tzu said, "heaven 
and earth have great beauty without words" (Chen, 2007); ancient Greek philosopher Aristotle said, 
"every field of nature is wonderful" (Aristotle, 1984). Wilderness is the source and root of the world of 
life. More than anywhere, it can teach people to have reverence for life and nature. Returning to the 
wilderness is like returning to the world of life to find roots. Humans need to go into the wilderness to 
experience the magnificence, mystery and vastness of nature and life; While appreciating the beauty of 
nature and natural life, learn to return to nature and revere the truth of life -- wilderness nature 
constitutes the original landscape space carrier of biophilic aesthetic cognition. 

3.3. Urban nature -- the living landscape space carrier supporting the occurrence of 

biophilic aesthetic cognition 

With the expansion of urban scale and the acceleration of urbanization, cities have become the main 
space of people's life. At the same time, the natural environment of the city is gradually replaced by 
reinforced concrete, and the opportunity of human contact with nature is greatly deprived - all people 
can see is artificial landscape, but human beings, as natural objects, are in the landscape world of de-
naturalization and pseudo-naturalization.  

Nature should not be a wilderness or nature reserve that we can only visit in our spare time or on a 
regular basis. Daily contact with nature should be a basic living and spiritual need of mankind. City is a 
highly artificial human habitation, and it is also the most "alienated" place from nature. Urban people 
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need urban nature as a spatial carrier for biophilic aesthetic cognition -- urban nature is the living 
landscape spatial carrier of biophilic aesthetic cognition. 

4. Biophilic urban nature construction 
Based on the environmental virtue ethics “biophilia” as the basic value cognition, and taking the 
emotional attachment and physiological needs of human beings eager to contact with other life forms to 
realize coevolutionary survival as the core starting point, the biophilic urban nature construction aims to 
eliminate the isolation of contact between human beings and other life forms and stimulate as well as 
awaken human instinct to be close to other life and life-like processes, by increasing the opportunities for 
expression of nature -- the landscape space carrier supporting the occurrence of biophilic aesthetic 
cognition -- in all aspects of urban life, to realize the emotional and behavioural expression of human love 
for all creatures in the world in the dimensions of psychology, physiology and ethics. 

4.1. Overview of the current situation of biophilic urban nature construction 

At present, the studies on biophilic urban nature construction mainly focuses on two aspects: "biophilic 
infrastructure construction" and "biophilic perceptual design", with the strategies of "biophilic ratio 
improvement" (Beatley, 2011; Beatley, 2018; Carrus et al., 2015; el-Baghdadi & Desha, 2017; Kambo et al., 
2019; Zhang et al., 2014) and " biophilic management" (Beatley, 2011; Langemeyer et al., 2018; Parsaee 
et al., 2019), and "biophilic visual connection" (Coburn et al., 2019; Lee, 2019; World Green Building 
Council, 2014; Yin et al., 2020) and "biophilic non-visual connection" (Ghezeljeh et al., 2017; Soga et al., 
2018) were used to achieve the related goals respectively. 

 

Table 1. The main contents of studies on biophilic urban nature construction 

Categories Strategies Design contents 
Representative 
literature 

Biophilic 
infrastructure 
construction 

Increasing  
biophilic  
ratio 

Improve green space and plant canopy coverage. Carrus et al., 2015 
Increase the proportion of native species and biodiversity. Zhang et al., 2014 
Increase the proportion of water area and enrich the shapes 
and appearances of water area. 

Kambo et al., 2019 

Optimize the network integrity of the walking (or cycling) 
system and its connection to natural elements. 

Beatley, 2011 

Increase the proportion and sharing rate of natural elements in 
public open spaces such as green spaces and squares. 

Beatley, 2018 

Increase the ratio and area of indoor, vertical and roof 
greening. 

el-Baghdadi et al., 
2017 

Biophilic 
management 

Improvement of natural landscape quality with low 
management intervention. 

Langemeyer et al., 
2018 

Application of permeable surface layer in ecological storm-
flood management. 

Beatley, 2011 

Enhanced natural ventilation/airflow, thermal comfort and 
daylight and shadow design. 

Parsaee et al., 2019 

Biophilic  
Perceptual  
design 

Biophilic  
visual  
connection 

Wood, bamboo, rock and other natural materials and natural 
textures, as well as patterns and colors are preferred. 

WGBC, 2014 

Optimize the perception of natural landscape and weather 
changes from window view. 

Lee, 2019 

Enrich indoor and outdoor potted plants and green wall 
environments. 

Yin, 2020 

Biological architectural forms and facades, as well as interior 
designs and decorations. 

Coburn et al., 2019 

Biophilic  Strengthen the maintenance and design of natural soundscape Ghezeljeh et al., 
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non-visual 
connection 

2017 
Aromatic plant planting and patch planning in urban 
agriculture 

Soga et al., 2018 

 

Although the relevant researches have involved many contents at the medium and micro spatial scales, 
there is still no a comprehensive framework at the city scale to fully express the panoramic contents of 
the biophilic urban nature construction. Based on this, the biophilic urban nature is divided into three 
scales: urban biophilic green network, urban biophilic green community, and one step away from nature 
in the city. And according to the landscape characteristics of different scales, the design contents in 
previous studies are adaptively refined and supplemented to form a panoramic framework of biophilic 
urban nature construction with design points, planning pictures and life visions as the main contents. 

4.2. Biophilic urban green network construction 

Biophilic urban green network construction aims to connect natural areas, parks and other open spaces 
in the city to form a strategic space to protect the original nature of the city (Figure 1). On the one hand, 
the biophilic green network can play a role in protecting the native capacity of city nature. For example, 
the construction of green corridors of rivers and trees can not only maintain their original functions in 
flood management and water purification, but also provide necessary habitats for animals and plants in 
cities. On the other hand, open spaces such as parks embedded in the green network are intended to 
provide urban residents with public places to have close contact with the original nature, so as to 
promote the public to carry out outdoor biophilic aesthetic cognitive activities. Based on this, this study 
puts forward five design points that should be included, six planning scenarios that should be achieved, 
and six life visions that should be realized, in the construction of biophilic urban green network (Table 2). 

 

 

Figure 1. A green Network plan for Harris County, Texas, USA (2012-2035). Source: 
https://www.swagroup.com/projects/bayou_greenways/ 
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Table 2. The main contents of green network construction for biophilic cities 

Design points Planning scenarios Living visions 
1. There are large 
"wilderness or native" 
natural spaces that 
maintain a minimum of 
human interference. 
2. There are systematic 
green trails and cycling 
systems. 
3. There are systematic 
park systems. 
4. Includes rainwater 
gardens, ecological 
wetlands,  vernacular  
landscape gardens, 
permeable surfaces and 
other ecological 
elements. 
5. There are clearly 
defined natural corridor 
protection spaces such 
as rivers. 

1. Connectivity: all parks and trails are 
interconnected with " original" spaces to form a 
comprehensive green network system 
2. Wild nature and domesticated nature: there 
are many types of "green" spectra, from neatly 
manicured grass beaches to wooded trails to the 
original (or restored) wilderness. 
3. Water treatment:  the green network fully 
imitates the natural system model of rainwater 
management, so as to effectively prevent floods 
and improve water quality. 
4. Biodiversity: provide habitats for animals and 
plants and promote the necessary links between 
them; The proportion of local species has been 
increasing year by year, or at least it can 
maintain a relatively stable state. 
5. Conservation: ecologically sensitive land is 
strictly protected; areas that allow development 
are regulated by eco-friendly guidelines. 
6. Planning cooperation: form cooperative 
relations among cities, villages, and regions to 
maintain the integrity and health of the large 
regional green network. 

1. The proportion of green land in urban 
construction land has been increasing 
year after year 
2. Citizens' outdoor activities in the 
urban green network have increased 
significantly, with children often playing 
near forests, grassy beaches, streams 
and lakes. 
3. Citizens have discovered new biophilic 
green corridors between parks or green 
spaces that allow them to ride for miles 
without leaving nature. 
4. The river and lake banks are no longer 
eroded, and the natural landscape of 
waterfront space is restored obviously. 
The water in the rivers and lakes is clear 
and clean, and one can relax in fishing 
and other hydrophilic activities. 
5. No serious flooding occurs during the 
rainstorm. 
6. More and more wild animals can be 
seen in cities. 

 

4.3. Biophilic green community construction 

Community is not only the cell unit of a city, but also the basic carrier of biophilic urban nature 
construction. From the perspective of the essence of the relationship between community and people, 
community is a human settlement area formed by residents living in the same area. It is a living and 
cultural circle with distinctive regional characteristics, as well as a habitat for human beings to live 
together and the home of the group soul.  Therefore, the community is not only a place for urban 
residents to experience life directly after they finish their hard work, but also a place where people can 
establish identity and connection with nature, and then form emotional memory and attachment. 
Therefore, through the construction of urban biophilic community, community residents have more 
opportunities to get close to natural elements, which can not only heal, purify and sublimate people's 
soul, but also be of great significance for effectively cultivating people to understand nature more 
thoroughly, love nature more deeply and protect nature more consciously.  

The six design points that should be included, five planning scenarios that should be achieved, and seven 
life visions that should be realized in the construction of urban biophilic green community are shown in 
Table 3. 

 

Table 3. The main contents of biophilic green community construction 

Design points Planning scenarios Living visions 
1. Create richer life elements and 
more green areas in various 
spaces of the community. 
2. Create a comprehensive living 
space connected by animal and 
plant clues, including residential, 

1. Multi-dimensional green: the 
community gives active guidance, 
support and overall planning to all kinds 
of green spaces and life forms, forming a 
multi-dimensional green environment in 
the community. 

1. It is not uncommon to see neighbors 
chatting passionately on the sidewalks, 
in the shades or in front of landscape 
arts. 
2. Because of the vivid and increasing 
green and vitality, the sale and rental 
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commercial, recreational and 
office functions. 
2. Establish the adoption and 
conservation responsibility 
mechanism of the green zone or 
build small-scale public 
participation nursery, farm and 
other facilities, so as to increase 
the long-term interaction 
between community residents 
and other life. 
4. Through the construction of 
green environments and the 
accesses of elements carrying 
life, such as planting tree species 
suitable for bird habitat, biophilic 
public activity spaces are created. 
5. Provide children (and adults) 
with long-term play and playful 
spaces with natural elements as 
clues. 
6. Natural elements such as 
ventilation, microclimate, 
sunlight, shadow, aromatic plants 
and soundscape are considered 
and networked in design. 

2. Convenient and accessible: residents 
can enjoy green and convenient travel 
between their residence and other places 
of different types, such as shops, schools 
and parks, through the collocation and 
combination of multi-selective green 
paths. 
2. Walkability: the community has a 
complete and direct network of walking 
trails and sidewalks. Along the way, one 
can experience the rich perceptual 
interest brought by natural elements in 
the surrounding environment. 
4. Outdoor attraction: the construction of 
the external environment of the building 
pays attention to the aesthetic 
expression of public art, so as to increase 
the opportunity and duration of public 
outdoor activities; landscaping of all sites, 
streets rainwater planting, street tree 
planting, etc. provide a lot of "green and 
life" elements 
5. Healthy and active: citizens have a 
variety of outdoor space experience 
options, and can integrate into nature 
and heal body and mind through parks, 
leisure centers, trails and other ways. 

of houses in the community has 
become extremely popular. 
3. Most children prefer to walk or bike 
to school because they can interact 
more with nature on the road. 
4. Tourists will often visit the 
community and take photos with 
green plants, water and other 
characteristic landscapes. 
5. Eager for more opportunities to get 
in touch with nature, community 
residents prefer to walk or bike in the 
community or the surrounding way for 
recreation, dining, shopping and other 
daily activities. 
6. The neighborhood is full of residents 
walking, jogging and biking through 
lush greenery. 
7. Green has become an important 
component of community identity and 
enjoys a unique position in the minds 
of community residents. Community 
residents gain more happiness because 
of green, and are often inspired and 
encouraged by the interdependent life 
community. 

 

4.4. Construction of a step away from nature in the city 

Another core attribute of the city's biophilia is that there is only "one step" between living and nature. In 
a biophilic city, citizens do not have to travel long distances to explore nature. Nature is close at hand and 
has become an integral part of citizens' daily life. Therefore, biophilic urban nature construction also aims 
to guide citizens to go outdoors and create the possibility of interaction with nature. For example, the 
biophilic buildings (Figure 3, 4) and streets are not only the spatial framework deeply integrated with 
natural elements, but also the entrance and passage for the public to enter more natural areas, aiming to 
promote the daily leisure contact between citizens and nature. At the same time, a step away from 
nature is also a spiritual experience of many microscopic nature around us: crickets on the courtyard 
steps, birds in the grass and trees, and the breeze that carries the fragrance of flowers and plants.  

The seven design points that should be included, four planning scenarios that should be achieved, and 
seven life visions that should be realized in the construction of "one step away" from nature are shown in 
Table 4. 

 

Table 4. The main contents of biophilic green community construction 

Design points Planning scenarios Living visions 
1. Clear and attractive entry 
spaces lead to natural areas. 
2. Streets filled with "green" 
landscapes form small linear 
parks. 
3. The facades of the buildings 
are integrated with natural 

1. Integration with nature: the 
building follows the design principle 
of "biophilia", integrating nature into 
the building structure, including the 
diversified use of life wall, green roof, 
three-dimensional planting, natural 
light, etc. 

1. Children often carry magnifying glasses in 
their bags to observe insects and flowers 
during recess. 
2. Everyone can use parks and natural 
landscapes as a reference when giving 
directions. 
3. Harvest fruits from the life wall of your 
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elements such as plants and 
water features. 
4. Public building roof gardens. 
5. The design of architecture 
and featured landscapes takes 
micro natural elements such as 
birds, insects, sunshine, wind 
and rain into account to 
strengthen the biophilic 
perception. 
6. Building styles, facades, 
decorations and pattern designs 
of biological form and color. 
7. Natural materials, such as 
wood, bamboo, pebbles, rocks, 
etc., shall be selected as much 
as possible for the shaping of 
space and place. 

2. Green sea: every corner of the city 
is filled with natural life; It can be 
seen everywhere that there are 
planes and three-dimensional spaces 
to carry and appreciate micro-natural 
elements such as flowers, birds, 
insects, fish, sunshine, rain and dew. 
3. Accessibility: It is easy to find and 
reach parks, water surfaces and 
other open spaces; each natural area 
has clear guide signs and fast direct 
access. 
4. Year-round activity: indoor 
planting and other public facilities 
can be used to ensure the 
sustainability of the biophilic 
experience, even in cold and hot 
seasons. 

home, office, or the vegetable patch in your 
yard; enjoy the joy and touch of planting. 
4. Fewer people are playing indoor sports, 
and more people are running and frolic 
outdoors in the natural environment. 
5. People in cities can interact with nature on 
a daily basis, connecting with nature all the 
time, even if it is as simple as soaking in the 
sun and wind. 
6. Everyone has the opportunity to touch 
some natural space or at least some natural 
elements in their life, study and work. 
7. Enjoy microscopic nature: residents are 
aware of microscopic natural elements such 
as birds, insects, wind and rain around them 
every day. 

 

5. Conclusion 
From the perspectives of virtue, morality and ethics, it is easier to cross the boundaries of market, culture 
and theory. People with biophilic ethical virtue and aesthetic cognition can have emotional resonance 
beyond their own interests in respecting, appreciating and protecting non-human life. Therefore, 
compared with the "rigid" ecological theory and practical development such as low environmental impact 
design and the application of ecological science knowledge, the biophilia oriented landscape space 
construction is a "flexible" sustainable planning and design method based on love, which plays an 
important role in promoting and supplementing the timely evolution and continuous improvement of the 
current landscape ecology related concepts and design paradigms.  

The construction of aesthetic cognition is a very grand proposition, which needs to study a wide range of 
contents and involves many different disciplines. The cultivation of biophilia oriented aesthetic cognition 
cannot be achieved overnight. It is necessary to start from the core catalyst of human's biophilic nature 
and take the wisdom of landscape architecture as an important support, so as to provide people with 
long-term biophilic experience through reasonable landscape space design, and truly promote the 
effective improvement of public ecological consciousness. At the same time, from the perspective of 
biophilia, what kind of landscape space can most effectively stimulate biophilic emotion, and what 
natural elements and their combination play the most significant role in promoting the cognitive 
development of biophilic aesthetics are also important research directions to be explored by more cross 
perspectives and evidence-based methods in the future. 
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Abstract 

The contribution investigates the relationship between health and planning and describes the 
impact of the pandemic on the resurgence of health as a topic able to orient urban planning. The 
first section describes some significant episodes in the planning history of two European countries, 
England and Italy, to demonstrate that issues of sanitation and health have guided the 
transformation of cities and have shaped modern town planning since its origins, dated back in 
late XIX century. In the second section, we highlight a resurgence in the last 30-40 years of an 
interest in well-being and quality of life by planning policies in Europe thanks to some international 
movements, the Time of the City and the Healthy Cities. In the section 3 we examine the 
contribution of cities in reacting to the Covid-19 pandemic by presenting a number of planning 
strategies, policies and actions implemented by local governments, that have been experimenting 
with new forms of urban proximity. The final section discusses the extent to which the global 
pandemic has brought innovations to the debate regarding the relationship between health and 
planning. 
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1. Introduction  
The contribution investigates the relationship between health and planning and describes the impact of 
the pandemic on the resurgence of health as a topic able to orient planning policies and strategies. Since 
2020, due to the Covid-19 pandemic, there has been a growing academic and policy interest to health in 
the field of planning (Forsyth 2020; Sennet 2020; Pasqui, Vitillo 2020; Moccia, Sepe 2021; Martinez, Short 
2021), though little aware of past disciplinary tradition. At the same time, cities from all over the world 
have been confronting with several transformations and have put in place actions to limit the difficulties 
encountered in everyone’s daily life, which concern a range of aspects, from the individual and family 
organization, to the health organization, and the use and organization of cities, both in terms of spaces and 
facilities.  

The authors discuss whether the recent debate and the actions implemented have placed health at the 
center of the planning discourse in an innovative way or rather have underlined a return to the origins, 
taking up from planning history, especially from the modern town-planning era, traditional topics and 
approaches. 

This tradition concerns the role that health has played in orienting modern town-planning since its origins, 
as also pointed out by some urban historians (Ashworth, 1954; Benevolo, 1963) who argued that the 
statutory town-planning is an evolution and development of the sanitary rules and regulations. 

The contribution is a theoretical survey conducted through a literature review alongside the inter-
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disciplinary research project Coltivare_salute.com, funded by Politecnico di Milano, alongside the program 
“Polisocial Award 2020” which has the objective to investigate the community health services in Italy and 
their implications in both sanitary organization and urban planning and design (Ugolini, forthcoming). It is 
structured in three sections. The first section describes significant episodes in the planning history focusing 
on two national contexts, Italy and England, for demonstrating that health and sanitary objectives have 
oriented town planning since its origins, dated back in late XIX century. Moreover, after the II World War, 
the issue of health faded into the background, though it entered in a marginal way in some studies and 
municipal planning policies. In the section 2, we highlight a resurgence in the last 30-40 years of an interest 
in well-being and quality of life by planning policies in Europe and, more recently, by studies which 
redevelop the hygienist approaches. In the section 3, we examine the contribution of cities in reacting to 
the Covid-19 pandemic by presenting a number of planning strategies, policies and actions implemented 
by local governments, that have been experimenting with new forms of urban proximity. The final section 
discusses the extent to which the global pandemic has brought innovations to the debate regarding the 
relationship between health and planning. 

2. Planning cities for answering to health problems 
According to Benevolo (1963), modern town-planning is the outcome of a fertile combination between 
techniques and ethics for correcting and repairing the imbalances of the industrial city. In itself problems 
of hygienic shortage, water supply, absence of sewers, accumulation of waste, excessive building density, 
lack of ventilation, absence of open spaces, overcrowding and high mortality are concentrated. From the 
mid-1800s, this sanitation deficit was no longer accepted as inevitable. A “confidence in a better future” 
begun to spread in Europe (Benevolo, 1963: 53) and a range of laws and devices were put in place to find 
a remedy for what Calabi (1979) named the “evil-city”. 

In England, before the rest of Europe (Geddes, 1915), the urbanization processes generated by the 
development of industry led to a rapid demographic increase and a reduction of the average expectation 
of life at birth. Since 1831 numerous cholera epidemics took place in the country and they pushed the 
governmental intervention on three fronts which, according to the authors, characterize the English 
context. 

Firstly, commissions of inquiry were set up to survey and measure the conditions of the working class and 
their dwellings. In fact, the epidemiological study of 1854 identified the sources of cholera and led to the 
construction of the main London sewer system, completed in 1865 (Benevolo 1963; Johnson 2006). In 
England, this attention to produce surveys and give recommendations to decision-makers will be a constant 
over time. 

Secondly, a number of philanthropic and entrepreneurial initiatives intervened both in degraded and 
unhealthy urban neighbourhoods and via new expansions, to improve the housing conditions of workers. 
These limited interventions were geographically circumscribed in urban and rural areas and they paid 
attention to preserve public budgets as well as the private property, ensuring a commercial return for 
developers (Ashworth 1954). 

Thirdly, the creation of a hygienic legislation led to the construction of the housing areas just mentioned 
and the provision of the needed infrastructural services: water networks, sewers, solid waste disposal, road 
paving and, successively, collective facilities such as schools, hospitals and open spaces for recreation. 
These were sanitary engineering works which responded to the hygienic deficiencies of cities. The 
transition from the sanitary legislation to the town-planning one, the latter endowed with a comprehensive 
and systematic character, happened without discontinuity when coordinated action schemes will be 
needed to intervene on existing urban fabric or to create new settlements. 

804



The 1st Public Health Act (1847) aimed to improve sanitary conditions in the most densely-inhabited 
neighbourhoods and placed under a single management body the water network, sewers, drainage, 
sanitation, new pavement and road maintenance, public gardens and the regulation of slaughterhouses 
and rental houses. With the 2nd Public Health Act (1875), prescribing building heights and distances and 
defining the urban and rural health districts, and the Housing of the working-class Act (1890), instead 
focusing on healthcare and subsidized construction, the boundary between health regulations and urban 
planning rules became more and more nuanced. 

Thanks to these interventions, in the late 19th century English cities had adequate essential services (water 
supply and sewers) and a good provision of public parks. These conditions favoured a shift from the action 
on distinct services towards the radical transformation of the city. The “sanitary movement” reforms gave 
its way to a “movement for town improvement” (Ashworth 1954: 77) which, on the one hand, regenerated 
the central districts and, on the other, led people to move in the suburbs, areas characterised by a healthier 
and low-congestion living environment. The Garden City movement became the promoter and supporter 
of this decentralization proposal, which gave rise in the United Kingdom and abroad to the creation of 
suburbs and new towns. 

Also in Italy the definition of modern town-planning regulations started from a health crisis. In fact, the law 
for city rehabilitation was approved to address the dramatic cholera epidemic that hit Italy in 1884-1885.  

Although the infections had a ten-year recurrence, on this occasion some proposals elaborated in past 
years came to maturity. Quarantines and sanitary cordons were considered obsolete and they were 
supplanted by vaccinations and “the establishment of a capillary network of controls and prevention tools 
[..., and] a network of local landmarks” (Zucconi, 1989: 31). The intervention on the health system was 
accompanied by town-planning and sanitation measures. 

The Law for the rehabilitation of Naples, later extended to the whole peninsula, established the creation 
of new sewers (built in 1892) and the water network, the demolition and reconstruction of buildings, the 
rectification of roads and the construction of new settlements in the suburbs. It also identified the local 
plan as the administrative device to be elaborated where “the health conditions of dwellings make its need 
manifest” (art. 18, quoted in Zucconi, 1989: 49). 

The Code of Hygiene and Public Health (1888) among its measures established that the mayor had the right 
to declare uninhabitable an unhealthy or unsafe dwelling, and to declare new buildings habitable, based 
on hygiene requirements. 

In 1893, a financial crisis and serious irregularities interrupted the work. This started again only few years 
after and in reduced forms, bringing to conclusion the facades of the Rettifilo (Corso Umberto I), which 
however hide the decay of the so-called “bassi” neighborhoods of Porto, Pendino, Mercato and Vicaria 
(Russo, 1960). 

It is relevant to highlight that the failure of the Naples rehabilitation plan had consequences for the 
evolution of Italian town-planning (Zucconi, 1989). In fact, the positivist investigations of hygienists on 
sanitary conditions, on the one hand, supported the interventions, and on the other justified the 
demolition of the historic centre. Similar arguments supported the evictions in Genoa, Milan and Turin. 
Furthermore, the restoration or sanitation techniques (road alignments, demolitions/reconstructions, 
network services), as well as expropriation and building configurations aimed at public hygiene became 
undisputed tools and parameters, established on objective bases, and became part of the building 
regulations. Hence, the measures of the three-year period 1885-1888 marked a strict relationship between 
health and intervention on the physical city, indicating that the transformation of the urban space appears 
as “a technically treatable question” (Zucconi, 1989: 20). 
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Thanks to the fertile link between health and urban planning, the transition from the monument-city to 
the service-city took place at the end of the 19th century (Gravagnuolo, 1991). The English and Italian cases 
show that the first town-planning regulations and devices were oriented to solve endemic hygienic 
problems, and the town-planning discipline was born from the need to alleviate the unhealthiness 
generated by urbanization processes. Furthermore, it should be recognized that these health-related 
legislative measures, together with other instances, made it possible to carry out major transformations 
also in other European and North American cities. For example, in Paris, Hausmann's interventions were 
allowed precisely by the law for the rehabilitation of unhealthy houses of 1850, which extended the 
expropriation from public works to the rehabilitation of unhealthy neighbourhoods. 

Lastly, it is useful to mention an Italian episode that highlights a loss of interest of the topic of health in 
urban planning. 

After the II World War, in Italy there were still unhealthy urban pockets, of backwardness and misery, in 
the smaller towns and marginal areas. These contexts become the field of activity for territorial planning, 
together with statistical, economic, social and anthropological studies (Camera dei Deputati, 1951-1954). 
In this phase, the relationship between health and urban planning turned towards the social sciences. In 
Grassano in 1954, Quaroni investigated the different living conditions in relation to the physical forms in 
which they occur (Lanzani, 1996). In the local plan of Assisi of 1955-1958, the survey on the conditions of 
homes and families took into consideration hygiene and health parameters with respect to the 
environmental conditions, basic services, dwellings and family composition. These parameters are able to 
identify the extent, spatial distribution and priority of the redevelopment interventions (Astengo, 1958). 
These are relevant experiments of morphological, urban and social analysis with a focus on the health of 
families, communities and the built environment, though little replicated in future planning. 

3. From health to wellbeing 
With the rise of living standards in Western countries, the topic of health has waned in urban planning. 
During the last 30/40 years in Europe, the interest in well-being and quality of life has increased. 

During the 1990s, in various European countries, a range of public policies were introduced to reorganize 
the times of cities for promoting individual and social wellbeing (Mareggi, 2002). Started in the 1980s, 
urban time policies were centred on the coordination of urban timetables, particularly those of public and 
private services, in order to make citizens’ daily life easier. In Italy, hundreds of municipalities, few 
metropolitan cities and networks of small and medium towns have been involved to promote these kinds 
of policies. The time-space approach has been disseminated also in other European countries: large cities 
and companies in France, few medium cities and landers in Germany, Barcelona and some other cities in 
Spain, more than one hundred projects in the Netherlands. In 2010 the Congress of Local and Regional 
Authorities of the Council of Europe has adopted a recommendation (Rec 295/2010) and a resolution (Res 
313/2010) in order to foster local time policies (Mückenberger, 2011). 

The policies produced have different relevance regarding services such as: synchronization/de-
synchronization of school timetables, coordination of the shops’ opening hours, cooperation with the 
District Social Plans and the plans which define the system of services, smart working, harmonization of 
the events’ calendar, coordination of the tourist services, sustainable mobility for the reduction of pollution 
generated by transports, accessibility and temporal usability – also online – of services. They also have 
different spatial scales (a neighbourhood, an urban area or the entire city) and different impacts on citizens 
and on the organization of services. 

These policies started from individual problems of work-life balance but looked for urban-scale solutions 
for the services offered to citizens. In fact, they acted on the urban and social environment and on the 
timetable of public and private services to enhance the opportunity of choice of citizens. Indeed, these 
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policies referred to a collective action as local governments treated individual and everyday problems with 
joint responses attentive to different citizens’ target, trying to favour individual wellbeing. 

In the same years, solicited by the Ottawa Charter (1986) of the World Health Organization (WHO), the 
Healthy cities movement was established. This European network was launched in 1987-88 and in 2015 it 
counted 1400 European cities and over 30 national networks (Tsouros, 2015). This movement focuses on 
the influence of the urban environment on health, which cannot be guaranteed just by health services. 
According to the model by Whitehead and Dahlgren (1991), the “determinants of health” are a complex 
system that concerns the predetermined individual components (age, sex and hereditary factors) and other 
four levels: individual behaviour and lifestyle factors, social and community influences, living and working 
conditions, and general socio-economical, cultural and environmental factors. These levers of people’s 
health have allowed to promote the emergence of the so-called healthy urban planning (Barton and 
Tsourou, 2000), which pushes cities to develop and strengthen the integration between different policies 
and sectors of the public administration to improve health and quality of life in the urban environment. 

The interventions emerged so far range on many fronts: the regeneration of existing settlements; the 
“compact growth” promoting proximity; the “focused decentralization” implementing self-sufficient poles 
in terms of job and services; the “linear concentration” along the main public transport corridors; the 
transportation reducing car use and promoting walking, cycling and transit; the mixed-use 
neighbourhoods; the open spaces favouring ecology, sociability and individual motility (D’Onofrio and 
Trusiani, 2018). By summarizing a vast literature, the authors point out the strengths and the limitations of 
this movement, including the weak capacity – if not in a few cases, such as in UK – to influence urban plans, 
and the partiality, fragmentation and contradiction of urban redevelopment interventions (such as in 
Scotland). However, the collective work of the movement has indicated the need to move from small-scale 
and demonstration projects to long-term, integrated and cross-sectoral policies, as well as the strategies 
of the Health Impact Assessment (such as in Finland from 1994). 

The two movements, Time of the city and Healthy city, marked a shift of interest in urban planning towards 
the treatment of well-being in cities (Duhl, Sanchez, 1999; Mückenberger, 2011). They have in common 
the fact that they were both real-world wellbeing laboratories for developing and incubating innovative 
initiatives and exploring the role of urban environment in determining the conditions of well-being, 
assuming it as at the top of a pyramid of health gradient (Barton, Tsourou, 2000). Finally, they recognized 
the local level as a privileged space for experimentation and the local governments having a key-role in 
creating supportive environments for healthy living. 

If the two movements shown above focused on health as wellbeing and quality of life, a line of studies with 
a scientific perspective and roots in medical studies has recently emerged: the urban health studies. These 
start from the sanitary sector and relate health problems to the impact of the physical and social 
environment on individuals. Thus, urban environment is observed through “health prism or lens” which 
requires researchers to use a range of diagnostic assessments as well as intervention approaches. Also, it 
includes adequate indicators and scales and uses quantitative modeling that helps to estimate risks and 
benefits (Fehr, Capolongo, 2016). 

4. Cities reacting to the heath emergency 
In 2020, the pandemic has brought the issue of health back to the center of the debate on the future of 
cities. Although in the last 20 years several pandemics spread around the world (e.g., the SARS in 2002 or 
the Ebola in 2014), the global reach and the degree of infectivity and mortality of the Covid-19 pandemic 
have deeply impacted the development of cities. The interventions implemented respond to the objective 
of adapting cities to the new health risk, promoting new forms of proximity in the daily life of citizens, and 
involve various operational areas, ranging from the redesign and re-functionalization of urban spaces, 
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especially public ones, to the adaptation – and in some cases the profound transformation – of the forms 
of management and organization of public services and facilities, with particular attention to sanitary 
services. 

A model that gained a wide success and diffusion in the city strategies put in place by local authorities to 
react to the pandemic is the 15-minute city model, a concept developed by C. Moreno and introduced in 
the campaign “Paris en commun” for the re-election of the mayor of Paris, A. Hidalgo. According to this 
model, citizens’ basic needs such as work, shopping, health and recreation should be available within few 
minutes from their home (Weng et al., 2019; Pisano, 2020; Moreno et al., 2021). Though the model is not 
fully novel, as some of its assumptions were already present in 1920s’ town planning (Howard, 1922; Perry, 
1929) and some of its features were previously applied in some recent city strategies and plans (e.g., 
Melbourne, Portland and Singapore), it has surely found a comprehensive application in Paris. The 
objective is to encourage citizens to reduce long-distance displacements and to use functions and services 
present in their neighbourhood, and to access them by foot or bicycle. Moreover, emphasis is placed on 
establishing in public and semi-public spaces different functions, making sure that they are used 
throughout the day, and on encouraging and supporting small stores to settle down in neighbourhood 
streets such as food groceries, bookshops and cafes (O’Sullivan, 2020).  

The success of this model is witnessed by its extensive world-wide application, even though with significant 
variation. One example is the case of London, where the mayor has launched in May 2020 the “Streetspace 
Plan” which gave space to new cycle lanes and wider pedestrian pavements to enable social distancing and 
reduce the pressure on metro and buses (London Assembly, 2020). A more strategic-oriented case is found 
in cities like Milan and Birmingham. In the first case, the Municipality released in April 2020 the “Milan 
2020 Adaptation Strategy”, a detailed document which draws the recovery phase of the city after the 
pandemic by directly referring to the 15-minute city model, both in terms of balancing the inter-
neighbourhood differences related to number of services, applying a notion of territorial cohesion already 
part of local policy discourses (Lazzarini, Pacchi, 2021), and of differentiating the temporal organisation of 
public services, with the desynchronization of entry and exit times (Comune di Milano, 2020). In the case 
of Birmingham, the City Council launched in January 2021 the “Our Future City Plan. Central Birmingham 
2040” which directly refers to the model by proposing a vision for the city made of a network of 15-minute 
neighbourhoods. It uses the image called “City of Centres” to underline the need to promote a network of 
centres and neighbourhoods, each with its own specialism and character, offering a range of amenities for 
local living and working (Birmingham City Council, 2021). Another interesting case is found in Oakland, 
where the city administration has elaborated the “Oakland Slow Streets”, a program to support safe 
physical activity and alleviate overcrowding in parks and public spaces by closing to traffic certain local 
streets. The program is made of two design devices, the “Slow Street Corridors”, soft street closures to give 
local streets more space for physically-distant walking, biking, and other physical activities and to alleviate 
crowding on sidewalks, and the “Slow Street Essential Places”, temporary traffic safety improvements at 
pedestrian crossings to enable a safe access to essential services (City of Oakland, 2020). A more radical 
approach is taken by the “2024 Urban Mobility Plan” of Barcelona which explicitly takes the commitment 
to reduce by 2024 the use of private vehicles from 26 to 18%, favouring a mobility based on walking and 
public transport (Ajuntament de Barcelona, 2020). One of the solutions adopted to achieve the plan’s 
objective is the Superblock model, an innovative land-use intervention applied to the Cerdà’s ensanche 
made of an orthogonal grid pattern of approximately 400sqms cells, which allows to provide the city with 
a network of local roads accessible primarily to active transport (walking and cycling) and secondarily to 
residential traffic with a maximum speed of 20km/h (Rueda, 2018). As reported by Mueller et al. (2020), 
there are currently 3 Superblocks implemented in the city, while other 6 are planned by the City Council 
and the extensive application of model foresees the creation of public green open spaces in the areas 
reclaimed by cars. 
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As far as the new forms of organization of health services are considered, a significant case is the new 
Strategic Plan of the Metropolitan City of Turin, “Turin, Augmented Metropolis” (2021-2023), which 
directly refers to the contents of the Italian Recovery and Resilience Plan (NRRP), approved by Parliament 
in early 2021 to manage the EU funding of the “NextGenerationEU” recovery program (Presidenza del 
Consiglio dei Ministri, 2021). The interest of the Plan lies in the strengthening of the territorial dimension 
of health services, ensuring a suitable access throughout the metropolitan area (Metropolitan City of Turin, 
2021). The plan puts in place two devices, the “health centres” (Brambilla, Maciocco, 2016) and the 
“community nurses”, working synergically in the territory, in order to guarantee, on the one hand, to local 
communities a health facility serving as an easily accessible reference point for patients with minor 
pathologies and, on the other hand, continuous and quality home care for fragile subjects with chronic 
diseases and for people forced to stay at home, thus preventing the risks of isolation. The widespread and 
adaptive (also during emergency phases) localization of operators and community health facilities in the 
territory, rather than in major poles (specialized hospitals) envisaged by the Turin Plan responds to the 
need to shape a stronger relationship between medicine and the community. This relationship, indicated 
for the development of health organizations, can also become a guideline for the planning of public 
services. 

Therefore, those mentioned are planning proposals that intervene mainly through actions focusing on the 
management of services and open spaces, rather than through land-use policies and plans. Only in a 
marginal way, they re-draw the city as a whole and the healthy city principles and tools become 
mainstream in statutory planning strategies and plans. 

Figure 1. From top left to bottom right. A view of Rue de Rivoli in Paris after the creation of a multi-lane biking 
highway. One of the entrances to Les Corts Superblock in Barcelona. The “Ney Ave Slow Street” in Oakland 
(California). One of health centres (“Case della Salute”) in Turin (Italy). Source: Google Earth. 
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5. Conclusion 
The evolutionary framework outlined regarding the relationship between health and urban planning shows 
the transition from an initial phase in which the first has a propulsive role for the latter (1850-1900) to a 
second phase in which health problems subside (post-1945). This was followed by a period of innovations 
in which urban planning has interpreted the environment as a determining factor for health (post-1990). 
Precisely this phase gives concreteness in the process of city transformation to the new public health 
paradigm proposed by the WHO (Constitution, art. 1, New York, 1946), in which “health is a state of 
complete physical, mental and social wellbeing and not merely the absence of disease or infirmity”. Today 
the pandemic has re-proposed the centrality of the city-health relationship, which brings into play in urban 
planning health-related components, environmental aspects and aspects of construction of a cohesive and 
aware community. Do these recent proposals, and the related debate triggered by the pandemic, bring 
innovations or revive and enhance the acquisitions of urban planning of the modern origins and of the last 
30/40 years? 

The measures for managing the pandemic (sanitary cordons, vaccinations, etc.), as well as the launch of 
ambitious urban projects that question consolidated frameworks, show parallels with some attitudes and 
interventions of the second half of the 19th century. Similarly, the planning of health facilities organized in 
a territorially balanced way, envisaged in the Italian NRRP, presents similarities with the proposal to 
establish a capillary network of local sanitary control and prevention facilities, suggested by the Italian 
health and urban renewal legislation of 1885-1888. Here, the innovation concerns a greater link with the 
local community and the integration between different services. 

Moreover, the importance of the local scale of intervention and of the local governments managing it, is 
relevant today as it was in the past strategies, actions and planning tools discussed in previous sections. 

Finally, the health crisis has reopened the debate on the compact city model, already object of discussion 
in its contribution to the environmental sustainability (Kjærås, 2021), re-proposing for the post-pandemic 
the spatial model of self-sufficient decentralization and the 15-minute city. Also in this case historical 
elements are present, as many are the relationships with the XX century’s Garden City movement or the 
decentralized centralization of the Healthy City movement. Nevertheless, the reflections concerning the 
critical relaunch of these models seem to be scarce, while the proposals appear to be driven more by 
necessity than by a thoughtful recovery of past experiences. 
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Abstract 

As India inches closer every year towards becoming the world top ranker of economic 
development, the country continues to decline in human development. Diseases have crept into 
people’s lives along with deteriorated ecological environments triggered by rapid 
industrialization and modernity. The economic impetus has taken a toll on people’s wellness. 
Despite resources such as hospitals and clinics becoming easily accessible across the population, 
illnesses stay on a rise. This is because while these human-centric approaches ensure a cure, the 
very urban environment which causes them is not addressed. Today, the interaction between the 
two entities, that is human and environment ensures a very grim future for India. Not limited to 
addressing today’s health and ecological concerns, Healthy Cities shall be a way of living for the 
Indian population. This cohesive understanding of individual, community and environment to 
understand and make more-than-human Healthy Urban Environments is exactly what the Indian 
cities have the potential to exhibit.  
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Physical Health, Ecological Health, Healthy Urban Environment 

1. Introduction   
India has come a long way to hold the competitive place that it is crowned today, surpassing countries 
like the United Kingdom and France in the World Ranking of GDP. The role played by industrialization 
foremost to achieve this status is an implicit one. Increased labour and changing socio-economic patterns 
were part and parcel of the ‘modern’ boom in a technocratic sense, which can be traced back to the 18th 
century. The creation of ‘modern’ cities has been a fast process since then. Learning from our Western 
counterparts, Indian cities mimicked the American standards of planning leading to positive 
neighbourhoods, but in the long run the creation of what can be termed as Unhealthy Cities.  

2. Health and Neighbourhoods 
2.1. Past Connections 

The connection between health and urbanism goes back almost as long as cities themselves. It was health 
concerns in many industrial-era cities that brought about visions such as the Garden city and Regional city 
models by Ebenezer Howard and Patrick Geddes respectively. The focus on health in city planning in India 
can be dated back to 1956. The Jaundice epidemic in the city of Delhi led to call for an investigation into 
Delhi’s urban condition. The Ministry of Health with the Town planning Organization created the Interim 
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General Plan for Greater Delhi1. A U.S.A-read team of planners, headed by Albert Meyers, planned 
neighbourhoods such as Vijay Nagar, Lajpat Nagar, Defence Colony, Patel Nagar, for the large influx of 
refugees post-partition, based on standards borrowed from the U.S.A. The city was broken up into 
various planning divisions, as well as cellular neighbourhoods: sub-centres, and district centres, to 
contain social life, commerce and work much like exclusive function based zones. The influence of 
American planning ideology is seen today in the garden-concept plans of Jangpura and Nizamuddin in 
Delhi. This concept was further copied across the Nation, assuming its successful immediate mitigation of 
the challenges being faced, the future impacts of which were unfathomable at the time. This was 
followed by dictating mandates for certain resources such as, drainage and sanitation, forest 
conservation, Coastal Zone Regulations which intended to curb the ongoing depletion of resources due to 
development. 

    

Figure 1. Map of area to the west of Humayun’s Tomb in 1942(left) and 1956(right). Source: Alluri and Bhatia 

 

This top-down approach of creating uniformly planned neighbourhoods in terms of infrastructure 
and morphology neglected the non-uniform contexts they were imposed on, which forced both socio-
economical parity, as well as natural resource deterioration. Construction of physical connections 
between these zones cut across the previously green spaces decimated the identity of the city to humans 
and their built environment, rivers were re-routed as required for developmental needs, forests were cut 
unchecked, and the city continued to expand radially reducing the agricultural buffer, known as Green 
Belt2, to a mere one village thick today. The deleterious environments created due to these 
developments, as an initiative of economic impetus, has had disastrous impacts on the physical, 
physiological and mental health of people. The urbane life of city residents, decorated with all its 
amenities, is tainted by these diseases and illness. Ranging from lifestyle diseases, such as obesity, 
diabetes, hypertension, to water and food-related, such as Typhoid, Anaemia, Food poisoning, Diarrhoea, 
as well as vector-borne such as Malaria and Dengue, formed the top causes of deaths in India in 2017 all 

1 The Interim General Plan for Greater Delhi, made in 1956, was to check the tide of unplanned growth and settlement until the Master Plan itself was ready. 
The recommendations although based on estimated intuitions due to lack of actual figures and surveys were very close to the calculated suggestions of 1962 
Master Plan. 
2 As per Master Plan Delhi 2021, Green Belt is an area which is kept and reserved for agricultural practice to ensure that there is open space and few activities 
are permissible in that area. It was first mentioned in the first Master Plan of Delhi 1962, directing a one mile thick buffer between Delhi’s planned development 
and all neighbouring states.  
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of which have seen an increase in percentage since 2007 (Institute for Health Metrics and Evaluation, 
2017). 

Despite health sector reforms that were undertaken as part of the Eleventh Five year Plan3 by 
increasing public health and health care expenditures, the country ranks 145th among 195 countries in 
terms of quality and accessibility of healthcare, according to the Global Burden of Disease 2017. The 
country lags behind China (48), Sri Lanka (71), Bangladesh (133) and Bhutan (134). Another evaluation 
ranks India on 3rd and 1st position globally for the percentage of Diabetic population and annual death 
rate due to Type 2 Diabetes respectively (Institute of Health Metrics and Evaluation, 2019). Similar 
physical and physiological health conditions have crept into the lives of urban residents across the globe, 
which is a matter of concern. The capital city, for example, comprising of planned and unplanned 
neighbourhoods of diverse socio-economic groups of population face health challenges, such as 
Hypertension, Obesity, Typhoid which have led to maximum annual deaths(State of Health of Delhi 
2019). The COVID 19 pandemic is another example of how cities could not control the rampant spread of 
a communicable disease in the urban scenario. Road accident fatalities, although not a subset of disease 
and illness, is another form of effect the physical environment has on city residents, leading to 16 deaths 
per hour (IIHMR 2017). 

2.2. Pressing Concern of Contemporary times 

The question then arises as to why human development was not in tandem with economic development? 
Today, health in India is a matter of access to hospitals, nursing centres, mohalla clinics4, which 
collectively form the active built resources providing curative (cure based health) facilities to people. 
While they form the second most important need, in Maslow’s Hierarchy pyramid, it is the elements of 
the primary slab, Physiological needs5, which need to be taken into concern. Despite meeting the detailed 
Master Plan standards for health infrastructure, Indian cities represent a deterioration of Physical 
Health6 of individuals, Social Health7 of community and Ecological Health8 of the city. This is because 
while these human-centric approaches ensure a cure, the very urban environment which causes them 
is not addressed. Passive stressors on people have led to this accelerating number of health issues, 
which have gone unchecked till now. The top factors contributing to the before-mentioned diseases and 
health problems include malnutrition and dietary risks, addictions such as alcohol and tobacco abuse, 
high blood pressure and sugar levels, high BMI, and compromised WaSH9. This further strengthens the 
arguments of health degradation due to a lack of nutritional requirements and physical activity, 
inappropriate lifestyle choices, and compromised hygiene.  

Today, the interaction between the two entities, that is human and environment ensures a very 
grim future for India. With dying rivers, swelling garbage dumps, unchecked toxic infiltration in air and 
water, on one hand, an increased number of roads and flyovers, unchecked consumerism, industrial 
empire expansions, on the other hand, paints a daunting picture of tomorrow. The human hegemony 
over natural resources has and is continuing to take a toll on all biological life, humans included. The 

3 The objective of the Eleventh Five Year Plan of India, approved in December 2007, was to improve quality of life for the citizens of the state and contribute to 
the larger national goals of socio-economic development. This required faster and more equitable social and economic development of the state. 
4 Aam Aadmi Mohalla Clinics (AAMC), also known as Mohalla Clinics, are primary health centres in Delhi in India, that offer a basic package of essential health 
services including medicines, diagnostics, and consultation free of cost. Mohalla in Hindi means neighborhood or community. 
5 Physiological needs are biological requirements for human survival, e.g. air, food, drink, shelter, clothing, warmth, sex, sleep which are considered the most 
important as all the other needs become secondary until these needs are met, according to Abraham Maslow. 
6 Physical health is defined as the condition of the body, taking into consideration everything from the absence of disease to fitness level (EUPATI). 
7 Social health is defined as the ability to form meaningful relationships with other people and interact in healthy, positive ways. The way people connect to 
other people around, adapt to different social situations, and experience a sense of belonging all contribute to social health. 
8 The term Ecological Health has been used not only in terms of medicine and environment, but also human health. In urban design/planning terms, it refers to 
the quality of green content of the city, while in environmental terms it refers to the health of ecological system all together. While both these concepts are 
taken into consideration, the thesis leads to understand the effect of ecology on health of public, as well as the effect of public on the health of ecology. 
9 WaSH is the collective term for Water, Sanitation and Hygiene. Universal, affordable and sustainable access to WASH is a key public health issue within 
international development and is the focus of the first two targets of Sustainable Development Goal 6. 
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current greed to control and manipulate the environment for personal comfort shall have irreversible 
impacts which the future generations shall have to bear. 

     

Figure 2. (From left to right) Central Park in Bhogal, a middle income residential neighbourhood in Delhi; 
Typical Street in Nizamuddin East, a high income residential neighbourhood in Delhi; Banks of Barapullah 
Nallah, a stream of Yamuna, at Jangpura, Delhi. Source: Author 

The research on Urban Environments and its impact on Public Health has gained momentum 
globally in recent times, with legislative bodies taking in consultation from ecologists, urban and 
transport planners, sociologists and other related experts, to make manuals and standards, applicable on 
different scales. Envisioning the future from an optimist lens, Indian cities have the potential to ensure 
healthy environments to one and all. The planning fraternity having taken leaps in the past to ensure 
better liveable built spaces through regulations on Floor Area, and Ground coverage at the building level, 
ranging to the creation of drainage plans, sewage disposal models, forest regulations being a few on the 
city and national scale. The design fraternity correspondingly has been able to adapt strategies which 
have had local and regional impacts, starting from something as spot based as a street corner design, to 
cycle paths covering an entire city, such as Pune. While these approaches are still human-centric, feats 
are being achieved by landscape designers and environmental planners through visions of sustainable 
futures, focussing on Ecological Health. The environment has a major role to play in the health of people, 
which includes both the contextual built environment, as well as the unbuilt ecological scapes, thus 
shifting focus away from humans, but rather concentrating on the interactions of humans with 
cityscapes. 
 

3. Theoretical Concepts  
3.1. Literature on Healthy Eco-scapes 

Cecily Maller defines Healthy Urban Environments as “places that acknowledge, invite and actively 
encourage some living non-humans to flourish, and where humans and non-humans can productively 
coexist and overall benefit from each other’s presence”. This cohesive understanding of individual, 
community and environment to understand and make more-than-human Healthy Urban Environments is 
exactly what the Indian cities have the potential to exhibit. Learning from the present, to visualise a 
future where one should not have to go through the same challenges as today, has been the impetus of 
visions and concepts. The gimmicks of the technocratic world have an impact only as long as there are no 
iterations, which makes dependence on such short-lived resources ungainly. For a future vision, as 
grounded as Healthy Urban Environments, which is not the creation of an ideal whole but health through 
parts, that is through human-environment interactions, cities through planning and design techniques 
shall be able to bring the ecological experience to people. Exposure to the environment has both physical 
and psychological impacts, which by and large are passive ways to enable the health of both humans and 
the environment consequently. 
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The book ‘Urban Sprawl and Public Health’ written by Dr. Howard Frumkin, and co-authored by 
Lawrence Frank and Richard Jackson, advocates for a holistic view of urban design that considers health, 
the environment, social relations, political processes and the economy as part of the development 
process. It posits that neighbourhood design elements including land use, design character, 
transportation systems, sustainability, and density impact a neighbourhood’s health, environment and 
quality of life. The author states “Community design and building design have impacts both on mental 
health and on social capital. Social capital in turn is a very important determinant of overall health.” With 
a very similar focus, the Urban Land Institute suggests Healthy Places to be “designed, built, and 
programmed to support the physical, mental, and social well-being of the people who live, work, learn, 
and visit there. Healthy places (i) offer healthy and affordable housing options, and a variety of safe, 
comfortable, and convenient transportation choices, (ii) provide access to healthy foods, the natural 
environment, and other amenities that allow people to reach their full potential, (iii) are designed 
thoughtfully, to make the healthy choice the easy choice, and they are built using health-promoting 
materials, and (iv) address unique community issues with innovative and sustainable solutions.” 

The psychological impact of cities planned as Healthy Urban Environments is another important 
factor to understand. These neo-public spaces, envisioned through green and blue networks of the city 
are not only points of physical relief, but also urban happiness. These spaces as well the Healthy 
Environment lifestyle as a whole has the potential to become relief zones conducive to healing. With very 
little proven scientific research in this area, but the observations of behaviour counsellors and 
anthropological professional place ecological exposure to be of value for peace and calm of a generally 
active mind, thus enabling people with space and time to reflect and introspect. 

3.2. Investigable Gaps 

The literature about health and healthy urban environments does justify the non-avoidable dependence 
of public health on the built and unbuilt context that surrounds them. Both Cecily Maller, and Dr. Howard 
Frumkin has emphasized through their respective books the need to re-look at health and the factors 
which affect them, thus encouraging for preventive measures, rather than the much followed curative 
measure applied by the government through the provision of adequate health centres. Hierarchical 
allocation of health infrastructure has increased access to these institutions across all economic groups, 
thus making it an inclusive effort of reducing fatalities, but the possibility of preventing illness and 
diseases itself is still an unexplored realm in India. Place-making with a concentration on impacts on 
resident’s health, as well as the reverse impact of the community and individuals on the physical and 
social structure of a place plays an important role in the creation of healthy liveable spaces. 

An unexplored field in this context is the relationship between economic groups and their illness. 
While it has already been established that context has a role to play in health, there is a possibility to take 
this one step further to understand the people who house in that context. The disparity between 
economic groups housing in clusters of a local area becomes evident also in the morphological setting of 
the place. For example, the character of physical space inhabited by the economically weaker section of 
the society comprises of narrow street widths, less or negligible green space, conflict zones due to 
overlapping movement networks, poor sanitation facility, which leads to illnesses such as food poisoning, 
diarrhoea, water vector-borne diseases, the quick spread of communicable diseases etc. While one may 
assume that absence of such conditions in areas inhabited by the higher income group should mean the 
absence of diseases, that is not the case. The latter mentioned areas are zones of high vehicular 
movement, with minimum or no inclination to walk or cycle, thus leading to lifestyle diseases, such as 
hypertension, cardiovascular problems etc. Affordability of resources and basic facilities such as food also 
is another aspect, the dearth of which leads to anaemia among the poor section and excess of which 
(unhealthy food) to obesity amongst the high-income group. 
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The role of governance has also not been explored concerning health yet. Policies and rules laid 
out by the planning institutions at the city level are an outcome of consideration and reference to 
western standards as well as the Indian context. While such restrictions and guidelines are in place, it is 
the implementation which brings changes in the scenario. For example, public open spaces constituting 
of neighbourhood and cluster parks, the edge of the green spaces with private properties and the road, 
should be accessible to one and all, justifying its public use, but whose spaces are these to intervene and 
change positively to ward off illness becomes a question of claim on the in-between area that no 
institution/organization seems to take. 

4. Urban Designer’s Role 
Not limited to addressing today’s health and ecological concerns, Healthy Cities10 shall be a way of living 
for the Indian population. Respecting the blue and green resources which surround us, as well as treating 
them equal to human life is the ideal way of approaching this vision. This vision requires steps at various 
scales of the city, with a constant concern towards overall human development. Neighbourhoods and 
cities provide with possibilities of health upliftment through the realization of impacts of movement, 
built-unbuilt character, activity anchors etc. on everyday lives of people. Potentials of urban design 
interventions are a product of disabling passive restrictions, thus mitigating the negative impacts of urban 
life as well as attaching a positive value to neutral resources, thus creating a wholesome healthy 
experience for the urban residents. These potentials are realised in all three spheres of life, the first place 
meaning residential neighbourhoods, working centres that is the second place and recreation areas 
which make the third place.  

The city plans neighbourhoods and various resources required at multiple scales to cater to 
them. The market force when works on these resources, some zones due to morphological or economic 
factors become redundant, which leads to inactive spaces. Existing city resources, such as the 
neighbourhood community centres which lie under-utilized due to restricted access or lack of contextual 
activity generators, have the potential to re-engage the residents in the public sphere, enabling physical, 
social and ecological health. Similarly, infrastructural voids, such as the ground zone of flyovers which 
prove to be unsafe spaces due to lack of character, can through Urban Design process inculcate activity 
anchors, with an overarching intent to enable public activity.   

Another example of eco-space curation is realizing the potential of zones which have with time 
degraded to negative spaces, such as a nallah11, which across most of urban India has degraded to an 
unhealthy, garbage-filled water network. The re-purposefulness of these neutral or negatively affecting 
spaces adds positive values to become a part of the daily activity cycle. With smaller socio-spatial steps, 
such as the promotion of Urban Forestry, and Urban Agriculture instead of unwanted ghats12, along 
deteriorating inaccessible river beds, shall have implications such as better air quality, balanced river eco-
system, organic produce availability at cheaper prices for the lower section of society reducing anaemia 
and food poisoning, as well as encouraging healthier snack options for the higher income groups, 
reducing obesity. 

The inter-neighbourhood and city edges play a vital role in the everyday life of people. They can 
restrict or allow through movement and access with respect to the character of the edge, while the 
function of the edge defines the predominant activity or inactivity generated. While restricted access 
does not directly cause any illness or disease, and is thus not actively responsible in health deterioration, 
but this neutral aspect has the potential to be turned into a positive health contributor. The edges can be 

10 According to the WHO Health Promotion Glossary 1998, a ‘Healthy City’ is one that is continually creating and improving those physical and social 
environments and expanding those community resources which enable people to mutually support each other in performing all the functions of life and 
developing to their maximum potential. 
11 Nallah: stream or watercourse 
12 Ghat: a flight of steps leading down to a river 
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seen as potential seams between zones of varying character, thus enabling greater physical and visual 
porosity to points of interest. One example is a single entry point access to a park from a fast-paced 
vehicular corridor. The linear park may show potential to be accessed from multiple points, for direct 
movement across neighbourhoods, which will require breaking the monotony of the grilled seam of the 
park. Re-imagining green spaces as both go-to and go-through spaces create opportunities for safe 
pedestrian connections across different service anchors of the city, which shall enable walking and cycling 
and thus an active lifestyle. 

5. Conclusion 
The present, although bleak, has the potential to re-emerge brighter with Indian cities progressing from 
the ‘developing’ status to the ‘developed’ status, with a focus on overall development. Within two 
decades India has been able to increase its HDI13 by approximately 0.2 points, standing at 0.64 in 2017 
which makes this vision of enabling health in the modern cities achievable. Governance and multi-
disciplinary approach have a major role to play, as well as public participation which has been initiated in 
cities with many successful stories. With the strengthening of socio-ecological relationships, there is a 
wide range of challenges which can be overcome. The power to think for a better future gives great 
responsibility to create sustainable, healthy and thus liveable environments, a future which can be 
secured through a nuanced approach, strengthening the performativity of the individual and the 
community as a whole apart from the greener and bluer eco-scapes.  

The need to focus on liveable and healthier environments has been advocated time and again by 
various specialists, though means to do so, as well as the role of multiple professionals, remains unclear. 
Herman Edward Daly, a famous American ecologist and Georgist economist wrote in For the Common 

Good: Redirecting the economy toward community, the environment, and a sustainable future: 

“Even if we could grow our way out of the crisis and delay the inevitable and painful reconciliation of 
virtual and real wealth, there is the question of whether this would be a wise thing to do. Marginal costs 
of additional growth in rich countries, such as global warming, biodiversity loss and roadways choked 
with cars, now likely exceed marginal benefits of a little extra consumption. The result is that promoting 
further economic growth makes us poorer, not richer.” 

13 Human Development (HDI) is a summary measure of average achievement in key dimensions of human development: a long and healthy life, being 
knowledgeable and have a decent standard of living. It is the geometric mean of normalized indices for each of the three dimensions assessed by life expectancy 
at birth, mean of years of schooling for adults aged 25 years and more and expected years of schooling for children of school entering age, and gross national 
income per capita. 

819



6. References 
Alluri, A. and Bhatia, G. (n.d.). The decade that changed Delhi. [online] 

https://www.hindustantimes.com/static/partition/delhi/?fbclid=IwAR19cV8GM3PMARWTSUGO
ohknqfD68uRMtXZh2lSodG5Sp6Iz3tFsvbyqK3U. Available at: 
https://www.hindustantimes.com/static/partition/delhi/?fbclid=IwAR19cV8GM3PMARWTSUGO
ohknqfD68uRMtXZh2lSodG5Sp6Iz3tFsvbyqK3U [Accessed 23 Aug. 2020]. 

Duhl, L. and Sanchez, A. (1999). HEALTHY CITIES AND THE CITY PLANNING PROCESS. [online] World 
Health Organization. Available at: 
https://www.euro.who.int/__data/assets/pdf_file/0009/101610/E67843.pdf [Accessed 18 Aug. 
2020]. 

EUPATI. Physical health. [online] Available at: https://www.patientsacademy.eu/glossary/physical-
health/ [Accessed 22 Aug. 2020]. 

Hancock, T. (1985). The mandala of health: a model of the human ecosystem. Family & Community 
Health, [online] 8(3), pp.1–10. Available at: 
https://www.researchgate.net/publication/13024742_The_Mandala_of_Health_A_Model_of_th
e_Human_Ecosystem [Accessed 27 Aug. 2020]. 

Healthdata.org. (2017). Global Burden of Disease Study 2017 (GBD 2017) Data Resources | GHDx. [online] 
Available at: http://ghdx.healthdata.org/gbd-2017 [Accessed 23 Dec. 2019]. 

Healthy Cities. (2019). World Health Organization. [online] Available at: 
https://www.who.int/healthpromotion/healthy-cities/en/ [Accessed 23 Dec. 2019]. 

“Healthy Cities Vision.” Who.Int, 23 Dec. 2019, www.euro.who.int/en/health-topics/environment-and-
health/urban-health/who-european-healthy-cities-network/healthy-cities-vision, 
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/who-
european-healthy-cities-network/healthy-cities-vision. Accessed 23 Dec. 2019. 

IIHMR Delhi (2017). Urban Health- unique problems, need unique solutions. [online] Medium. Available 
at: https://medium.com/@iihmrdelhi/urban-health-unique-problems-need-unique-solutions-
35b0c8735b4 [Accessed 29 Dec. 2019]. 

Institute for Health Metrics and Evaluation. (2017). India. [online] Available at: 
http://www.healthdata.org/india. 

Maller, C. (2020). HEALTHY URBAN ENVIRONMENTS : more-than-human theories. S.L.: Routledge. 

Report on The STATE of HEALTH of DELHI. (2019). [online] PRAJA.org. Available 
at:http://www.praja.org/praja_docs/praja_downloads/Report%20on%20The%20STATE%20of%2
0HEALTH%20of%20DELHI.pdf [Accessed 1 Jan. 2020].  

Schettler, T. (n.d.). Toward an Ecological View of Health: An Imperative for the Twenty-First Century | The 
Center for Health Design. [online] www.healthdesign.org. Available at: 
https://www.healthdesign.org/chd/research/toward-ecological-view-health-imperative-twenty-
first-century [Accessed 22 Aug. 2020]. 

Urban Land Institute (2013). Intersections : health and the built environment. Washington Dc: Urban 
Land Institute. 

Von Szombathely, M.; Albrecht, M.; Antanaskovic, D.; Augustin, J.; Augustin, M.; Bechtel, B.; Bürk, T.; 
Fischereit, J.; Grawe, D.; Hoffmann, P.; et al. A Conceptual Modeling Approach to Health-Related 

Urban Well-Being. Urban Sci. 2017, 1, 17. 

820



Research Paper  

 

The Circular Economy in Affordable Housing to 
Reach Carbon Neutrality – Refurbishment 

 
Silja TILLNER, Architects Tillner & Willinger, Austria, Polimi, Italy 

Marco PEVERINI, Dipartimento di Architettura e Studi Urbani (Dastu), Politecnico di Milano, Italy 
 

Abstract 

With new construction and land consumption becoming more and more inappropriate, refurbishment of 
the existing building stock provides a chance to achieve the ambitious 1.5-degree goals while improving 
the living situation in densely populated residential districts and providing (or maintaining) affordable 
housing. Refurbishment is however challenging the traditional modes of housing production and 
transformation and, with the scarcity of building materials, we need innovative ways to carry out it. The 
paper, after introducing the themes and problems, describes some interesting examples of renovation of 
affordable housing and the Viennese policy for “gentle urban renewal” and discusses opportunities and 
challenges in these different models. Then, it introduces the principles of circular economy and discusses 
how today affordable design solutions can be combined with environmental goals in new construction and 
renovation while achieving CO2 neutrality. The application of cradle-to-cradle principles and reuse of 
materials in the refurbishment and adaptation of existing affordable housing represent a challenging and 
promising perspective for research, design and policy. 

Keywords 

Climate Crisis, Resilience, Affordable Housing, Circular Economy, Refurbishment 
 
0. Introduction 
The dynamics taking place in the big cities of Europe and the world pose a series of challenges and 
unprecedented demands. On the one hand, the need for affordable housing has increased due to the 
growing population in cities like Milan and Vienna, which are the contexts of this study. On the other hand, 
phenomena related to climate change are affecting the livability of human settlements and require 
mitigation and environmental solutions that should be combined with the necessary refurbishment of the 
existing housing stock. Most large cities worldwide have recently experienced the dramatic effects of the 
climate crisis.  

To meet the 1.5-degree pathway and the Paris goals, cities must reduce 55-60% of their net emissions by 
2030. The cities of Vienna and Milan have been impacted by Urban Heat Islands (UHI) phenomena, which 
are particularly critical in densely populated residential districts. Climate change challenges housing in 
several ways: New construction, as well as the operation of existing buildings significantly contribute to 
CO2 emissions. As one of the major causes of carbon emissions, buildings therefore constitute a crucial field 
of action for mitigation and future reduction.  
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Modern tools of urban development and housing production after World War II have proven unable to face 
both challenges, leaving a huge stock of environmentally unsustainable post-war housing in vulnerable 
urban fabrics. However, even more contemporary standards applied to retrofitting have not sufficiently 
increased its environmental qualities. Since housing is an inertial object, new construction and 
transformation is hardly reversible and the consequences of today’s errors can last for decades. We 
urgently need innovation in the way we produce and (especially) transform the housing stock to provide 
more spaces for livability and sustainability. As made explicit by the recent crisis in the provision of building 
materials, the circular economy (CE) is, in this sense, a very useful concept to innovate housing production 
and transformation in a more sustainable way.  

The principles of reusing, recycling and recirculating materials can no longer be relegated to certain 
demonstration projects, but should be applied in every single project if the 1.5-degree goal is to be reached. 
This will be a daunting task for affordable housing production, which is already under economic pressure 
due to increased land and construction costs. Moreover, the scarcity of resources and building materials 
resulting from the Covid-19 crisis have further raised the costs.  

In this context, design and regulation can play key roles. By following the cradle-to-cradle principles of a 
circular economy, this contribution offers a potential solution. Architectural design based on a circular 
economy can combine affordable design solutions with environmental goals and integrate green concepts 
in new construction and renovation while achieving CO2 neutrality. Targeting the refurbishment of the 
existing building stock provides a huge chance to achieve the ambitious 1.5-degree goals while improving 
the living situation of city dwellers. In addition, building regulations often hinder both ecological 
refurbishment and architectural innovation. If redrafted according to circular economy principles, they 
could stimulate sustainable housing developments and the integration of green measures.  
Starting from these environmental, social and economic challenges and focusing on the cities of Vienna 
and Milan and on the countries of Austria and Italy, the research will investigate opportunities for 
refurbishment innovation to improve green and environmental standards in housing production and 
renovation through CE and, ultimately, to enable better, still affordable and more livable housing 
experiences. Some interesting examples will be discussed.  

1. Problem Definition 
1.1. Trends in the Housing Supply 

The construction sector is considered to play a key role in the economy of both Austria (around 6% of GDP) 
and Italy (around 4% of GDP), as well as in many other countries. Housing production and housing prices 
trends are seen as indicators of positive or negative economic performance, but how do they affect the 
challenges of climate change, adaptation and mitigation?  

Buildings are responsible for 40% of the EU-wide energy consumption. In Austria, the building sector 
accounts for 35% of the energy consumption and housing constitutes 70% of the 35%, i.e., a quarter of the 
entire Austrian energy usage1. The problems in the building sector, especially in housing, result from 
several factors. 

A first issue regards new construction. Until now, both the Italian and Austrian construction sectors have 
relied heavily on new housing production, also an indicator of economic performance (77,699 new 
dwellings in Austria in 2019, 54,935 in Italy in 2018), despite the fact that the number of housing units is 
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equal or above the number of households. In Italy there are around 30 million dwellings (Agenzia delle 
Entrate, 2019) for around 25.7 million households (Istat, 2020); in Austria there were 4.4 million dwellings 
counted in the 2011 census for around 4 million households (Statistik Austria, 2019). New construction 
activity generally entails the consumption of soil (soil sealing), a precious and non-renewable resource, 
which is high in both Italy (additional 57 km2 sealed in 2020) and Austria (additional 39 km2 sealed in 2020). 
This is a worrying trend that should be stopped as soon as possible. The focus should be shifted towards 
refurbishment or substitution and, when possible, soil desealing.  

A second issue connected to the theme of refurbishment regards the age of the building stock. In both 
Austria and Italy the biggest part has reached over fifty years (Fig. 1). In Austria, according to Statistik 
Austria approximately one building in seven was erected before 1919; only about one in 13 from the years 
1919 to 1944; 28.8% (the largest proportion) during the years 1971 to 1990; one fourth after 1990. In 
Vienna, the inventory of older buildings (erected before 1945) differs significantly from that of the other 
federal provinces. One fifth of the buildings was built before 1919; another 15.2% in the interwar period 
and during World War II, respectively. In Italy, according to Istat, 15.0% were built before 1919; around 
10% between 1919 and 1946; over one fourth between 1946 and 1990; approximately 15% afterwards. 
Although often very energy-intensive, those buildings contain a large amount of “embedded energy” in 
terms of materials and energy embedded in its construction that should be taken into account.  

Figure 1. The Chiesa Rossa neighborhood in Milan. Source: Marco Peverini 

A third issue is the increase in comfort requirements. In Austria, the net floor space per capita has risen 
continuously to 45m2/person in 2020 and is expected to rise to 55m2/person until 2050. Coherently, warm 
water usage has risen continuously and, also due to increased urban heat islands, electricity demand for 
ventilation and cooling is increasing. Currently, the increase in comfort requirements corresponds to the 
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improvements in the energy-efficiency of building services and domestic engineering. These three themes 
highlight the need to not only stop new constructions, but to rethink our living and comfort standard and 
to shift the emphasis towards forms of refurbishment that maintain as much “embedded energy” as 
possible.  

1.2. Policies and Targets (EU, Austria, Italy) 

1.2.1 EU Goals and Strategies, 2021 

The European Green Deal was first presented in December 2019 when Ursula von der Leyen took office. It 
targets no net emissions of greenhouse gases by 2050 and at least a 55% reduction by 2030 compared to 
1990 levels. Economic growth shall be uncoupled from the use of resources. The European Green Deal is 
also the lifeline out of the COVID-19 pandemic. One third of the 1.8 trillion euros in investments from the 
NextGenerationEU Recovery Plan, and the EU’s seven-year budget will finance the EU Green Deal2. 

When focusing on construction and renovation, the building sector in general and affordable housing in 
particular, it becomes clear that a large positive impact can be generated by a renovation wave following 
the principles of circular economy. In the chapter “Leading the third industrial revolution,” the official 
website of the EU mentions that 35 million buildings could be renovated by 2030 and 160,000 new green 
jobs could be created in the construction sector by 20303. When looking at the Green Deal in detail, there 
are new laws, regulations and guidelines which will have to be transformed into legally binding national 
laws and regulatory frameworks to lower emissions. This will permanently change the way we design, 
construct and use our buildings. Member State greenhouse gas emission reductions pursuant to article 4(1) 
detail the necessary reductions in 2030 in relation to their 2005 levels by state, depending on their gross 
domestic product (GDP /capita), Germany 38% (= 485 M tons to 83 million inhabitants), Austria 36% (= 57 
M tons to 8.9 million inhabitants), Italy 33%. Poorer countries have to reduce less, e.g., Croatia 7%, (= 18 
M tons to 4.1 million inhabitants), Bulgaria 0% (= 81 M tons to 7 million inhabitants). By the end of 2021, 
the European Performance of Buildings Directive (EPBD) will be revised towards energy- and resource-
efficient building and renovation and initiate a renovation wave. In 2021, one lighthouse initiative to 
jumpstart this wave is the New European Bauhaus (NEB) initiative. When introducing this initiative, Ursula 
von der Leyen stated, “I want NextGenerationEU to kickstart a European renovation wave and make the 
Union a leader in the circular economy.” The innovative aspect of this interdisciplinary initiative lies in its 
equally high environmental and economic ambitions while equally aspiring to become a new cultural 
project for Europe. The reference to the renowned Bauhaus from the beginning of the 20th century 
demonstrates the importance of quality in design combined with innovation in technology, building 
materials and technique4. 

1.2.2 Towards Solutions in the Building Sector 

The goal is to reduce emissions by approx. 90% until 2050. The aim of the Energy Performance of Buildings 
Directive (EPBD) 2010/31/EU is to improve the energy performance of buildings in the EU taking into 
account various climatic and local conditions5. It was revised in 2020 to include the strategy for a renovation 
wave and apply stricter energy performance standards for buildings. New are requirements on sustainable 
mobility, resource efficiency instead of energy efficiency, the consideration of circular economy principles, 
life-cycle costs, digitalization, climate resilience (e.g., green infrastructure), health and ecology. 
To prove the climate resilience of buildings, risks have to be analyzed using future climate and weather 
data. Water usage has to conform to the EU water-label. A minimum of 80% of used building materials has 
to be ecological and suitable for circular usage, i.e., cradle-to-cradle certified. No pollutants are allowed, 
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neither in the materials nor during construction. Wood has to be either certified as being from sustainable 
forestry or re-used. 

The following actions have to be taken in order to reach this goal: 

● Building emissions shall be included in the European emission trade. 
● Transformation to efficient alternative energy systems 
● Doubling of renovation rate by 2030 by: 
○ Increase in subsidies 
○ Elimination of regulatory hurdles 
○ Increased funding for affordable housing 
○ Development of long-term renovation strategies by the Member States until 2020. In Austria this 
is the OIB Building Guideline6. 

A renovation wave for Europe - the priorities are7: 

● Tackling energy poverty and worst-performing buildings 
● Renovation of public buildings  
● Decarbonization of heating and cooling 
● Application of the 10 Rs of CE, i.e., the principles of circular economy, to each renovation project 
● Respect for architectural heritage, development of sensitive solutions for energy-efficiency using 
the newest technologies 

1.2.3 The Role of Financing 

Financing systems are a powerful instrument to steer investments towards ecological projects and prevent 
unsustainable ones. The EU taxonomy is a classification system, establishing a list of environmentally 
sustainable economic activities8. It will change the financing conditions by January 1, 2022. The six main 
environmental objectives of the EU taxonomy are:  

● Climate change mitigation 
● Climate change adaptation 
● Sustainable use and protection of water and marine resources 
● Transition to a circular economy 
● Pollution prevention and control 
● Protection and restitution of healthy ecosystems and biodiversity 

Concluding, the EU Green Deal plans to achieve greenhouse gas neutrality by 2050 with the methodology 
of CO2 pricing, circular economy, mobility- and energy transition, and the redirection of financial flows. 
Controls, evaluation and motivation will depend on regular reports by the Member States and funding and 
subsidies of green investments. The Green Deal will be at the center of EU recovery and mark a New Deal. 

1.3. Connecting Environmental and Affordability Issues 

Most cities in the world, including Milan and Vienna, are facing a housing affordability crisis driven mostly 
by an increase in housing prices (Wetzstein, 2017). The causes of the rise in housing prices are connected 
with various phenomena, among which the commodification of housing and (especially) of land are 
predominant. In the last three decades, the growth in housing prices has predominantly depended on the 
appreciation of the underlying land assets, ranging from 40% to over 77% of the total depending on 
countries, as shown by a recent study conducted in 14 advanced countries (Knoll, Schularick, and Steger, 
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2017). More recently, however, there have been signs of an increasing weight on the non-land 
components, especially the cost of building materials, due to the crisis in provision and supply chains. In 
this sense, both aspects should be targeted in order to increase affordability. However, as we saw, land 
and building materials are two crucial aspects in determining the overall sustainability of housing 
production and transformation processes.  

1.3.1 Land Price and Interest Rates as a Cost Driver 

For the aforementioned reasons, land consumption should be avoided. This is, however, a very challenging 
target in growing cities like Vienna and Milan, where, at the present conditions, housing scarcity 
exacerbates affordability problems. In general, there are a variety of possible policy instruments that could 
be applied to improve affordability on the existing stock and without new housing production (e.g., rent 
control) that are, however, beyond the scope of this paper. Here it is useful to stress that land consumption 
should be avoided and, when not possible, it should be primarily, if not exclusively, to promote the social 
function of housing and not for market reasons. In recent years, low interest rates have spurred a 
construction boom and international and national private investments in large-scale residential buildings. 
In the past few years, privately produced dwellings have outnumbered the affordable ones as a result of 
high land prices. Often, they are not used for housing but for investment (i.e., short term) with controversial 
effects, since they do not respond to the actual housing need which remains latent and unsolved. 
Therefore, control on land is crucial in avoiding a “waste” in housing production and assuring that the 
produced housing is targeted at those most in need. 

In this sense, we could underline a very different approach in Milan and Vienna. In Milan, land is treated 
mainly as a commodified and exchangeable good and also publicly owned land (e.g., from the municipality 
or the railway company) is frequently sold at auction. In Vienna, there are strong instruments of control on 
land that is mainly performed through land procurements and land banking (Peverini, 2021). Banked land 
is managed and leased to limited-profit housing providers in a competitive system by the Vienna Housing 
Fund (Wohnfonds Wien) called Bauträgerwettbewerb (developer competition): In this way, the produced 
dwellings are permanently rent-controlled and address the needs of low- and middle-income tenants, with 
very low commodification (ibidem). The groundwork for this highly successful model was laid more than 
100 years ago and has been safeguarded by the City of Vienna ever since by not selling public housing 
estates and residential buildings to private investors and keeping a land reserve for future housing 
development. The majority of dwellings provided by these profit-driven investors lack the level of quality 
of the affordable housing projects realized through the competition system which had to pass a multi-
disciplinary jury of the housing commission called the Grundstücksbeirat (land commission). 

1.3.2 Scarcity of Materials and High Construction Costs 

As mentioned, building materials represent another crucial aspect of housing production and 
transformation that influences both affordability and environmental outcomes. Norms play a role since 
increasing standards require more expensive materials and processes, but the supply chain also influences 
the final costs. In Vienna, since 2015, the resulting construction boom has caused a severe cost increase 
for all. Limited-profit housing developers were struggling to receive an offer from construction companies 
due to high demand from the private sector willing to pay higher prices. The public subsidy for affordable 
housing is contractually bound to a maximum rent of € 7.50/m2, compared to double or triple prices 
achievable on the private market. As a result, the non-profit housing developers have not much room for 
negotiations with the construction companies. In Milan, this is coupled with a very heated land market and 
the speculative action of private and often also public actors, resulting in higher final costs. The Covid-19 
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crisis has intensified this trend and worsened the cost increases. Firstly, hesitancy in the ordering of 
necessary material on the side of the construction companies diverted the resources elsewhere, e.g., 
Austrian timber being sold to the US and Canada at higher prices, resulting in up to an eight-fold increase 
in timber prices. Secondly, lockdowns and illness clusters have slowed down production and, most 
importantly, shipping from overseas. Unfortunately, in the last decades, even locally available materials 
such as granite were imported from remote countries, mostly China, for cost-saving reasons. Sustainability 
arguments against such environmentally unfriendly practices went unheard. Now, transport costs have 
been rising and long-distance imports have become unreliable when sudden Covid-19-related closures of 
a harbor delay the transport of goods. Moreover, there are signs of a trade off in treating housing 
production as an economic activity to drive the economic recovery. In Italy, the recently introduced 
stimulus measures for the economy regarding incentives for retrofitting (the so-called “superbonus”) have 
exacerbated the scarcity of building materials and increased costs. For those reasons, it is of primary 
importance not only to avoid land consumption but also to find ways to overcome material scarcity, and 
CE is a potentially revolutionary tool. The EU Green Deal has the potential to revert the trend towards an 
environmentally conscientious practice using locally fair-produced materials and reuse and recycle.  

2. A Critical Reflection on Current Renovation Models 

2.1. Paradoxes of Renovation 

Current renovation models to improve the situation of the old housing stock (which represents the 
majority) mainly target energy performances. A typical example is the addition of facade insulation to the 
existing building. These solutions are often able to reduce the energy consumption of the building and the 
energy bills for the inhabitants and to improve thermal comfort. However, acting only on the surface 
usually means not changing the layout of the flats and adapting the dwellings to contemporary housing 
needs and practices. Some interesting (and contrasting) examples in this sense can be illustrated.  
The first two are related to the renovation of the public mass housing stock produced mainly during the 
1960s and 1970s. The first is the partial renovation of the public housing neighborhood of Gratosoglio, in 
the south of Milan, mainly composed of towers and slabs built during the 1960s and 1970s. In the 2010s, a 
renovation process was carried out on around half of the buildings (Fig. 2). To enable the inhabitants to 
remain at home, the renovation focused solely on the surface of the buildings, with the application of 
insulation to the existing facades (Fig. 3)9. Except for changing the aesthetics of the buildings and their 
energy performances, this did not involve any improvement in the layout and in the facilities. In a similar 
situation, in France, the award-winning architects Lacaton and Vassal, Frédéric Druot and Christophe Hutin 
have experimented with a different model of renovation. Still minimizing the annoyance to the inhabitants, 
it entails a more significant transformation of the living space through the creation of a new thick layer (Fig. 
4)10. This new layer allows for generous extensions to the flats, with winter gardens, balconies or additional 
rooms, and provides a new and different quality to the housing after the renovation (Fig. 5). These two 
examples have been chosen, since they extended the useful life of buildings produced over fifty years ago 
that were high energy-consumers, but they were not demolished. The precarious conditions of tenants 
during the construction work has made renovation more attractive than demolition. In any case, they 
illustrate how renovation can be carried out in different ways: simply improving energy performances or 
also giving new quality to the space. 

A different approach, more sensitive to the specificities of the building, is evidenced by the renovation of 
an abandoned 19th century structure in a central neighborhood of Vienna carried out by architects 
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Gaupenraub+/- for the religious association Vinzensgemeinschaft. In this case as well, the old building could 
have been demolished but both the client and the architects opted for renovating the existing one, trying 
to take advantage of its specific features. Although the roof was demolished to add another floor and a 
roof garden, the rest of the building was preserved and refurbished. In particular, an important base of 
volunteers made it possible to reuse the parts of the buildings that would have otherwise been removed, 
such as the wooden floor of the attic, which was reinstalled on the ground floor, or an iron pergola for the 
courtyard (Fig. 6). Even used fruit crates were collected to decorate the restaurant, and workshop rooms 
are dedicated to handwork involving the reuse and upcycling of materials (Fig. 7).  

 

Figure 2. The buildings of Gratosoglio during the renovation. Source: Arketipo 

 

Figure 3. The buildings of Gratosoglio after the renovation. Source: Arketipo 
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Figure 4. Transformation of 530 dwellings during construction work. Copyright: Philippe Rualt 

 

Figure 5. The newly created balcony/winter garden. Copyright: Philippe Rualt 

 

Figure 6. The courtyard with the reused iron pergola. Source: Marco Peverini 
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Figure 7. The workshop where materials are upcycled. Source: Marco Peverini 

2.2 Blocksanierung - Vienna's Gentle Urban Renewal System Supported by the Wohnfonds  

The system was founded over 30 years ago to upgrade large housing blocks in the densely built districts of 
Vienna. In the beginning phase, there were considerable numbers of buildings with inadequate sanitary 
facilities, low energy performance and a lack of private or communal open spaces. In coordination with 
districts and municipal authorities, Wohnfonds Wien develops sustainable concepts for the upgrading of 
entire blocks of houses. 

 

Figure 8. Refurbishment of a Gründerzeit housing block, Vienna Goldschlagstr., with additions and greening,  Source: PGood 
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The Sanfte Stadterneuerung (gentle urban renewal) entails different schemes: 

•THEWOSAN: thermal-energetic housing refurbishment 

•Basic refurbishment: comprehensive modernization of inhabited houses 

•Total refurbishment: thorough renovation of uninhabited houses 

•Individual improvement measures: e.g., elevators, measures to enable accessibility, fitting of sound 
insulation windows, improvement of housing comfort 

•Block renewal: sustainable development in underprivileged residential areas by eliminating urban 
deficiencies while providing infrastructure, etc., in accordance with needs of neighbourhood residents. 

The policy is area-based (Fig. 9), and since 1984 has involved 7,463 residential buildings with 345,000 
dwellings, for approx. € 8.15 billion total rehabilitation costs and € 5.34 billion in subsidies from the City of 
Vienna, reducing the heat demand of 1,157 GWh/year and greenhouse gas emissions of approx. 371,400 
tons CO2 /year11.  

 

Figure 9. Urban renewal areas for the 2017 renewal policy. Source: MA18, Wohnfonds_Wien. 

Today, the goal of Vienna's urban renewal is to make the quality of life in the densely built-up Gründerzeit 
neighborhoods even more attractive and promote contemporary living in old buildings. Quality and 
sustainability have top priority. The main focus is on improving the thermal and energy properties of 
buildings. The goal has always been high-quality housing that is affordable. Thanks to this system, many 
historic buildings without monument protection have been safeguarded, renovated and upgraded.  
Specific to Vienna is the focus on affordability which has influenced housing policies for one hundred years. 
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Funding is only granted if the rents are kept affordable, a rise is allowed only for a maximum period of 
fifteen years to pay back renovation costs, then has to return to the original amount.  

The process: Individual building owners can apply for funding if they fulfill the criteria, i.e., work with an 
architect and technical engineers, develop a sustainable concept of high quality that has to be approved 
by the Grundstücksbeirat, the Vienna Housing Commission, before funding is granted. Often, this advisory 
board makes recommendations for improvements that have to be fulfilled. A wien neu project (small block 
redevelopment) enables the implementation of urban structural improvements on a single property also 
outside an entire block redevelopment area.  

Participation of stakeholders and residents: Within the framework of gentle urban renewal, the quality of 
living and the living environment are upgraded with the involvement of residents. The process: Wohnfonds 
Wien guides building owners and managers through the process of subsidized refurbishment from the first 
planning steps, including the subsidy application, to the completed project. The correct use of subsidies is 
monitored, and all calculations have to be made transparent. 

3. Toward a Circular Economy Applied to Refurbishment, Some Good Examples 

3.1. The Principles of a Circular Economy 

Circular economy means following the cradle-to-cradle principle by securing the eternal use and reuse of 
a product and its components and avoiding waste. It is much more than just recycling and closing the 
material cycles. It implies a paradigm shift towards new strategies that close the cycle by integrating the 
principles of circular economy into the design from the beginning. Resource efficiency counts in the 
production phase, in the use phase and at the end of the life-cycle by saving the residual value (Fig. 10). 

 

Figure 10. Circular economy systems diagram as a butterfly infographic. Source: Ellen Macarthur Foundation. 

Following the principles of circular economy in production and use means applying a new business model. 
Instead of producing and vending with a maximum profit without following its life-span, the product itself 
is seen as a resource (Fig. 11). The consumer and the client are no longer just users, but also the material 
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depot. Positive examples include lease models, where at the end of the use phase the product is either 
repaired, refurbished or taken back and its components reused for an equal purpose without downcycling. 
This innovative way of doing business has been implemented by companies as varied as Philips with light 
as a service, USM Haller for their office furniture or a jeans producer in Holland. The positive result is a 
more intensive and long-term business relationship between producer and consumer. The market 
response, e.g., in Holland, surprised many furniture producers in 2017 when it went out to bid for € 200 
million of office furniture in a circular economy model instead of a purchase model. 

 

Figure 11. The duration of use of different components in a building, shown in building layers, adapted from Steward 
Brand, 1995. Source: Circle Economy. 

3.2 Application of Circular Economy Principles to Buildings and Renovation 

In Austria, the entire demand for new housing and work places could be integrated into the existing unused 
building stock. Although some of the unused buildings are situated in unattractive locations or in industrial 
zones, a creative reuse process could reintegrate many of them into the real estate market. The most 
ecological measure therefore was to always prioritize reuse rather than demolish and rebuild.  

Unfortunately, this is not the way the construction industry works. Traditionally, institutions as well as 
private clients follow fixed budgets for a project based on new construction and sale or lease. In this model, 
the calculations of their business model do not follow life-cycle costs. In a new business model, the costs 
have to be calculated for the entire life-span of a building. Some public clients already demand this, e.g., 
BIG Austria, the public building and real estate holding of the Austrian Federal Government, now requires 
life-cycle cost calculation in competitions from the bidders. The 10 Rs of circular economy describe 
perfectly how to deal with construction and their most effective implementation is the reuse of existing 
buildings (Table 1).  

1. Refuse  E.g. asbestos, oil-fired 
heating systems 

6. Refurbish Renew and upgrade 

2. Rethink   7. Remanufacture  Refabricate 

3. Reduce   8. Repurpose  Find new uses 

4. Reuse    9. Recycle  

5. Repair   10. Recover   

Table 1. The ten “Rs” of CE. 
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The site of a building is used only once in its life-span, an average of 320 years. Depending on the 
construction type, the structure may change after approximately 80 years, the building skin after an 
average duration of 40 years. Many historic buildings demonstrate how structures and facades built of 
stones can last for centuries. The shortest life span is in the furniture, named “stuff” in the diagram and 
the partition walls depending on the space plan (Fig. 12).  

 

Figure 12. Number of times material and system cycle through a building in a single lifetime. Source: Mcdonough. 

Therefore, the biggest impact can be achieved by addressing these most dynamic components and 
transforming them towards the circular economy. This can be achieved by designing for flexibility and 
planning for potential future changes by the users. The innovative models of leasing furniture instead of 
buying it reduce waste entirely. While this offer exists already for office furniture, residential furniture for 
housing lags behind. This is currently changing as even Ikea announced at the opening of its ecological and 
landscaped new city store in Vienna to take back furniture and pay 30-50% of its purchase price, depending 
on the condition. Circular economy means following the cradle-to-cradle principle in production and use, 
the adaptation of the users’ behaviour and the transformation from ownership to sharing. 

4. Conclusions and Outlook 
The paper has illustrated some of the problems and trends that simultaneously challenge affordability and 
environmental sustainability in housing. The first important conclusion is the necessity to shift away from 
new construction and soil consumption to refurbishment of the already oversized built stock. However, 
renovation challenges traditional modes of housing production and transformation, and can be performed 
in different ways. Illustrating and discussing some concrete examples of refurbishment, in Section 2, shows 
how renovation is not effective if it only tackles energy performances, as in the Italian case; that renovation 
could also involve the adaptation of the residential space to the contemporary needs and comfort 
requirement, as in the French case; how it can include the careful reuse of existing material and the 
possibility to exploit other used materials, as in the Viennese case. Finally, the policy for “gentle urban 
renewal” is interesting because it finances refurbishment that simultaneously targets environmental 
sustainability, the comfort of the inhabitants (i.e., the elimination of substandard conditions), 
neighborhood services and affordability (by imposing rent control and avoiding “renoviction”). All these 
examples head towards the principles, now officially endorsed by the new EU regulations, of circular 
economy that were illustrated in Section 3: Integrating the ten “Rs” of CE in the refurbishment of the 
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existing built stock is a challenging task for designers, researchers and policy-makers that cannot be further 
postponed. 
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Abstract 

In an increasingly urbanized world, governments and international corporations strive to increase 
productivity of cities, recognized as economy growth hubs, as well as ensuring a better quality of 
life and living conditions to citizens. Although significant effort is performed by international 
organizations, researchers, etc. to transform the challenges of cities into opportunities, the 
visions of our urban future are trending towards bleak. Social services and health facilities are 
significantly affected in negative ways owed to the increase in urban populations while issues 
such as air pollution and urban heat islands are being exacerbated. Nature will struggle to 
compensate for this in future cities, as rural land is predicted to shrink by 30% affecting livability. 
VARCITIES puts the citizen and the “human community” in the eye of the future cities’ vision. The 
vision of VARCITIES is to implement real, visionary ideas and add value by establishing 
sustainable models for increasing H&WB of citizens that are exposed to diverse climatic 
conditions and challenges around Europe through shared public spaces that make cities livable 
and welcoming. 

 

Keywords 

Nature based solutions, health and wellbeing, smart cities  

1. Introduction 

The main concept behind the VARCITIES1 project is to provide innovative solutions to redesign various 
urban spaces hand in hand with local stakeholders profiting from an innovative combination of nature-
based solutions coupled with digital technologies and sensors. Such actions are going to be implemented 
in cities by means of sustainable models for increasing the health & well-being of citizens including 
children, young people, middle aged, and the elderly, who are exposed to diverse climatic conditions and 
challenges. VARCITIES advances innovation across different urban scales by fully exploiting nature-based 
solutions from a digital, social and cultural perspective, shifting the focus of the action from a “nature 
centered” vision (as usually NBS target ecosystem services) to a “human community centered” one. 

1 https://www.varcities.eu/ 
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Public spaces are envisioned as people-centered areas to be exploited by adopting a co-design process 
that supports creativity, inclusivity, health and happiness for the citizens. Thus, the project will:    

• Translate into practice a set of visionary solutions already envisioned by cities to re-
design urban spaces; 
• Monitor and evaluate the sustainability and the impact of interventions through 
advances in KPIs (Key Performance Indicators) inspired by a holistic approach and strongly 
linked to health and well-being and SDGs; 
• Improve the sustainable transition to smart and future cities by creating a framework of 
locally adapted GBF (Governance, Business, Financing) models;    
• Include various stakeholders in the co-design process and inspire sustainable and 
resilient future smart cities, looking at the multiple benefits approaches(Bisello, 2020); 
• Achieve knowledge exchange, maximum EU investments, and advancement beyond the 
state of art through clustering with other European initiatives and platforms; 
• Transfer, upscale and sustain best practices from VARCITIES through to the development 
of a Healthy Cities Helix and a replication toolkit 

VARCITIES has identified eight European municipalities as the Pilot Cities of the project. Integrated and 
sustainable initiatives that increase the health and well-being of citizens will be implemented, supporting 
both municipal actions and local SMEs in meeting credible opportunities to grow and generate revenues. 
Each Pilot City has identified a pilot site for implementing local actions. These cities differ in geography, 
climate conditions and the challenges they face, but share the same vision of a healthier and sustainable 
urban future.  

 
Figure 1 The map of VARCITIES pilot cities 

The eight Pilot Cities and related demo cases are:   

• Skelleftea (SE) - Transforming old land fill area into a residential and educational area  
• Bergen (NO) - Sustainable re-establishment of an urban water park  
• Dundalk (IE) - Dundalk Library and Museum Quarter  
• Castelfranco (IT) - A “Healing Garden” for elderly and people suffering from Alzheimer  
• Novo mesto (SI) - Sports and recreational park  
• Gzira (MT) - Regeneration of a high traffic road  
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• Chania (GR)- Creation of a Mobile Urban Living Room in open public spaces  
• Leuven (BE) - Regeneration of former hospital site  

 

1.1 VARCITIES Visionary Solutions  

Visionary Solutions (VS) are challenging by definition, because they aim to tackle well known issues from 
a new perspective, combining groundbreaking technologies and/or testing innovative approaches for the 
first time ever in a specific urban context or community. A clustering of VS with common criteria was 
needed in order to have a shared and clearer reference framework for their subsequent design, 
implementation, monitoring, and assessment. The new taxonomy of VS encompasses the following four 
categories: Nature Based Solutions (NBS), Energy-IoT, Mobility and Knowledge/ Awareness. Table 1 
represents the VS for each municipality and the components of them. It is important to mention that 
there are some VS that may belong to more than one of these categories. A detailed list with the 
explanation of each icon is described in Annex. 

Type of Visionary Solution Municipality Visionary Solution 

 

Skelleftea, 
Sweden 

Build natural infrastructure to 
create urban resilience 

 

Creation of a wetland bed to 
increase biodiversity 

 

Bergen, 
Norway 

A digitalized urban water park 
including city beach 

 

Bergen City Beach Health 
Effects Assessment 

 

Dundalk, 
Ireland  

Outdoor Urban Green Learning and 
Sensory Garden for H&WB 

 

Castelfranco, 
Italy 

Creation of garden access routes 
and of an additional healing garden 

 

Full monitoring of microclimatic 
conditions in the different areas of 
the garden 

 

Novo mesto, 
Slovenia  

Brownfield remediation and 
greening with plant species 
indigenous to the nearby Natura 
2000 areas 

 

Creating sustainable forest trails 

 

Interconnectedness of sports, 
recreational and therapeutic 
facilities 
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Gzira, Malta Rue D’Argens: From busy to green 
using a participatory design process 

 

Urban Biodiversity, Education and 
Engagement through a Co-Created 
Community Garden Project  

 

Chania, 
Greece 

Mobile urban living room 

 

Leuven, 
Belgium 

Riverside urban living room linked 
to culture and heritage 

 

Health trail with the “moving 
Bench”, therapeutic sensory garden 
for elderly people 

 

Skelleftea, 
Sweden 

Installation of smart lighting to 
contribute to an inviting 
environment and encourage 
activities in the park 

 

Bergen, 
Norway 

AR applications for inspiring 
more physical activities and area 
exploration 

 

Optimized urban park biodiversity 

 

Castelfranco, 
Italy 

Analysis and monitoring of 
psychological and physiological 
well-being for elderly people and 
people affected by Alzheimer 

 

Development of a green public 
spaces (re)design toolbox and 
establishment of the 
“Local observatory on therapeutic 
effects of the landscape 

 

Implementation of virtual and ICT 
tools to ensure a rewarding 
experience of garden users and for 
the assistance of visitors with 
disabilities 

 

Adaptive and intelligent lighting 
systems / energy data management 

 

Novo mesto, 
Slovenia  

Integrated management of the 
facilities 
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IoT solutions for measuring the 
H&WB-being of visitors 

 

Leuven, 
Belgium 

Sensors for health & water 
measurements 

 

infrastructure for smart lighting and 
noise management 

 

Skelleftea, 
Sweden 

Educating and engaging citizens in 
the area to level up their awareness 
of climate change and 
the importance of biodiversity 

 

Dundalk, 
Ireland  

Creation of Outdoor Learning Pod 
between Dundalk Library & 
Museum Quarter to showcase the 
newest technologies and host 
shared functions 

 

Gzira, Malta Citizen Science on Air/Noise quality 
to increase H&WB awareness 

 

Dundalk, 
Ireland  

Sensors on Bikes and Bike-stations  

 

Chania, 
Greece 

Sensors on Bikes and Bike-stations 

 

Leuven, 
Belgium 

Mobility-sensors 

Table 1. Type of Visionary solutions  

2. VARCITIES sensors and impacts of VSs  

The link between monitoring measurements (sensors, wearables, etc.) and the assessment of the future 
impacts on H&WB of VSs implementation has not been operatively defined in detail yet. This will be done 
through the definition and calculation of a set of KPIs and the implementation of the H&WB platform that 
will display them. At present, such link can be described only in a qualitative way, based on the 
preliminary descriptions of the expected impacts on H&WB of the VSs provided by each pilot. In 
particular:  

• Micro-climate sensors will help monitoring the VSs impacts in terms of micro-climate regulation 
(e.g., mitigation of diurnal temperature peaks and UHI effects)   

• Air quality sensors will support the monitoring of impacts in terms reduction of local air pollution 
levels  

• Noise sensors will help measure the reduction of noise pollution   
• Water level & flow sensors will monitor the improvement of surface water quality and 

management    
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• Sensors for the number of visitors and their tracking will allow measuring the increase in the 
number of users of public spaces and the level of usage    

• Wearables will monitor the increase in physical outdoor activity levels  
• Energy meters will measure the reduction of energy consumption and/or the increase in 

renewable energy production.  
 

2.1 Assessing the impact of VARCITIES implementation  

In order to effectively assess the impacts of the VARCITIES project, a preliminary list of KPIs has already b
een drafted in the project proposal by the consortium.  Any NBS directed towards a given challenge is 
associated with a set of objectives and actions, which in turn are associated with expected impacts. The 
latter can be assessed by means of a set of indicators, with specific assessment metrics and methods. A 
new handbook was taken into account in order to provide a comprehensive NBS impact assessment 
framework, and a robust set of indicators and methodologies to assess impacts of NBS across the 
following 10 societal challenges. (Directorate-General for Research and Innovation (European 
Commission), & Arnbjerg-Nielsen, 2021) 

The 10 societal challenge areas across (Figure 2) which methods of indicator determination are grouped 
as follows: 

1. Climate Mitigation and Adaption 
2. Water Management  
4. Green Space Management  
5. Air Quality  
6. Urban Regeneration 
7. Participatory Planning and Governance 
 8. Social Justice and Social Cohesion  
9. Health and Wellbeing  
10. New Economic Opportunities and Green Jobs 

 

Figure 2. The 10 climate resilience challenges foreseen (Eklipse & Working, 2017) 

Based on this reference framework the VARCITIES project aims also to develop a holistic assessment 
approach, by linking KPIs with recognized multiple benefits arising from NBS and smart city development. 
By doing so, the contribution of the Visionary Solutions implementation to the achievement of SDGs at 
the local level will become clearer.(UNEP, 2021) 
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3. Health and Wellbeing  

Health and wellbeing are not synonym and their meanings should not be confused. According to the 
World Health Organization (WHO) in 1940, health is referred to as, “a state of complete physical, mental 
and social well-being and not merely the absence of disease or infirmity”(Kelley, 2008). Also, from the 
other hand, wellbeing is people’s satisfaction with life, an overall balance of physical, social, spiritual, 
emotional, environmental, and occupational status of living, that make people feel comfortable and 
happy with. (Stoewen, 2015)  

3.1 Health and Wellbeing indicators 

The VARCITIES project focuses on specific health and well-being indicators, taking into account to be all 
specific, measurable and realistic for achieving project objectives. The link between KPIs that are used in 
VARCITIES and Health and Well-Being indicators is not straight-forward and the methodology ensures 
that these links are established in a clear manner so that they can then be evaluated following project 
execution. In particular, psychological indicators are related to improvement in behavioural development 
and symptoms of attention deficit/hyperactivity disorder, measurements of mental health by the level of 
support needed by citizens, noise reduction, indicators about anxiety levels, hours of time spent 
outdoors.  

An assessment of the personal satisfaction about life, emotional competences (ability to understand 
one’s own and other’s emotions) and coping strategies regarding everyday problems in healthy older 
adults, are created, using questionnaires. It should also be mentioned that portable 
electroencephalography (EEG) system and a wearable eye-tracker (i.e., glasses) will be used to record 
physiological parameters and to assess physiological changes due to exposition to natural environment in 
patients with dementia. Questionnaires about the quality of life and the perception of loneliness are 
taken into consideration, respectively.  Apart from the psychological indicators, VARCITIES considers both 
physiological indicators and Health indicators related to physical activity. In particular, these indicators 
focus on children obesity, cardiovascular morbidity and mortality events. Measurements of thermal 
comfort will also be created as far as the health indicators related to ecosystem service 
provision, concerns. It also should be noted, that sensors for measuring wellbeing of visitors with 
disabilities will be included. Physiological and psychological well-being will be assessed using 
questionnaires, cognitive tests and physiological measures (e.g., eye-tracking) as part of health and 
wellbeing indicators. 

In general, the methodology used in VARCITIES will support the transformation of various wearables to 
integrated telehealth devices that can be used in the future in open spaces or indoors. Specially designed 
Android and IOs apps, digital twins and games will be developed to acquire specific information from 
Citizens. Data collection and integration of local databases and Citizen Observatories for creation of a 
Knowledge Base is initiated while connectivity with global databases is planned. These methodologies will 
allow for rigorous monitoring and eventual evaluation of the outcomes from the pilot studies. 

3.2 Health and wellbeing in ageing 

Generally, ageing involves physical and cognitive fatigue, and brings with it an increased incidence of 
disability and the need for assistance in daily activities.  Some main problems that the elderly face include 
isolation, bereavement, inadequate health status, thus many elderlies suffer from Alzheimer’s disease 
and dementia(Levy et al., 2002). The society should promote the mental health and wellbeing in the 
elderly, taking into account that this will be beneficial, minimizing the costs care and improve the quality 
of life. (Michele Lee, 2006)  
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At the same time, VARCITIES project deals with health and wellbeing in the elderly since some pilot cities 
take into consideration older age, designing Visionary Solutions around these needs. Specifically, 
Castelfranco Veneto (IT) is a middle-sized city located in the central area of Veneto Region. The site is 
centered on Villa Revedin Bolasco and its 8 hectares garden with a lake, owned by the University of 
Padova (UoP), recently restored. Furthermore, the garden borders the main city hospital and a dedicated 
house for elderly people and an Urban Day Care Center for people affected by Alzheimer’s disease, 
opened in 2016. Considering the mobility requirements of the guests of both the retirement home for the 
elderly and the day care center for Alzheimer's patients and the Venetian Institute of Oncology a 
specifically designed access route will be designed to improve and facilitate the movement of people. 
Moreover, analysis and monitoring of psychological well-being and quality of life for healthy individuals 
(young and elder), and physiological changes in people suffering from dementia will also take place, as 
wearable eye trackers and portable electroencephalograph (EEG) system.  

Apart from the case study of Castelfranco, the Leuven pilot will create a Health trail with the “moving 
Bench”, therapeutic sensory garden for elderly people, former hospital-site, in the historic center of the 
densely populated student-city. An innovative concept offering a complete exercise package thus 
contributing to an integral, smart, local health, sports and exercise policy. The moving bench (ip-it-up) is a 
concrete example of this.  With sensors, wearables, IoT or apps the use and impact of the measures along 
the health trail on the health and well-being on users can be checked and stimulated. Specific measures 
will be taken to stimulate movement, for example regular resting points.   

4. The role of COVID-19 in Health and wellbeing  

Of concern to many cities, health and well-being during COVID-19 was a trigger to move from awareness 
to local action, as the importance of puplic space access as a driver for prevention of tranmissions and 
improving Health and Well-Being(Yıldırım et al., 2021). Specifically, the transitions are more limited in 
outdoor environments and the public spaces are key for a rapid economic recovery. Therefore, the need 
to provide citizens with pleasant, safe and multipuropse public space is gaining relevance on the political 
agendas and a wide range of stakeholders, from local associations to enlightenend investors, are 
increasingly turning attention to this topic. 

Health and Well-Being were already part of the urban design agenda in a number of cities around the 
world. Cities, especially after the Covid-19 outbreak, are more than ever prepared to be engaged in the 
policy debate as these areas are the ones most severely affected by the pandemic(Sepe, 2021). This is not 
only the case from the health perspective but also from the economic and social perspective. People in 
cities are severely isolated from other people compared to the suburban and rural areas.  
 

The COVID-19 pandemic on the other hand stimulated the increase of recreational activities for 
all citizens(Venter et al., 2020). Therefore, the experience of COVID-19 has stimulated awareness on how 
the cities function and what types of services they can offer to citizens. Specifically for Health and Well-
Being, this can be related to open public spaces, the availability and accessibility of opportunities for 
leisure, sports, access to green and transportation and mobility, such bike routes and pedestrian 
routes(England, 2020). 

5. Conclusion  

The VARCITIES project provides a vision which holistically incorporates NBS by means of digital, social and 
cultural perspective providing the citizen with an opportunity to be at the center stage of the project 
inception, planning and execution. This is done within the backdrop of improving health and well-being 
through using novel urban spaces. 
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Each pilot in the VARCITIES project addresses very specific challenges, some of which with a direct 
relation to Health and Well-Being. Through carefully selected KPIs, linked to the latter, monitoring and 
evaluation of the outcomes can be carried out in a rigorous manner. The COVID-19 pandemic has added 
new dimensions and considerations that need to be made when addressing challenges and this will 
provide a set of insightful “lessons learnt” which can be replicated in future cities. 
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Abstract 

Flanders (Belgium) is an urbanised region characterised by urban sprawl. Recently private green 
space in Flanders has been mapped (Somers, Van Valckenborgh, & Strosse, 2020), complementing 
existing datasets and knowledge on green space. A growing scientific evidence supports positive 
effects of these green spaces on health outcomes. Research indicates associations with a lower 
mortality and morbidity (Kondo, Fluehr, McKeon, & Branas, 2018). Evidence also suggests green 
space availability is related to improved physical and mental health (Bowler, Buyung-Ali, Knight, & 
Pullin, 2010; Lee & Maheswaran, 2010). However (public) green space is scarce, especially in 
sprawled environments. In line with the European policy intention to avoid additional land take, 
further densification is to be expected. This could result in diminishing the supply of green spaces 
while at the same time increasing the demand due to the increase in population. Our research aims 
to produce evidence on spatial differentiation of health promoting green space, suitable for 
actionable spatial planning in a context of densification. Green space is approached and studied 
from very different angles and perspectives, resulting in a wide range of methods for mapping and 
analysis. Drawing from a critical review of methods and practices, confronted with evidence on 
linkages between green space and health, an analytical framework is established and two new 
indicators are developed.  
The results provide insights on mapping and analysing the spatial distribution of green space from 
a health promotion perspective in a Western European setting  as a stepping stone for context 
specific research and spatial policy. 
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1. Introduction 

 

1.1. Green space, health and equality 

The positive effects of green space on physical, mental and social health cannnot be overestimated. 
Researchers link the presence of green space to a reduction in cardiovascular disease, a superior cognitive 
and neurological development in children, a better mental health, an improved wellbeing and a good 
physical condition. (Kondo, Fluehr, McKeon, & Branas, 2018; Lee & Maheswaran, 2010; Maas, Verheij, 
Groenewegen, de Vries, & Spreeuwenberg, 2006) However also negative effects of nearby green space, 
like increased risks of allergies and asthma,  a greater chance of exposure to pesticides or herbicides, or to 
vector-borne diseases exist.  Some green spaces are linked to increased criminality rates or to feelings of 
unsafety. (WHO Regional Office for Europe, 2016) 

The explanation as to why greenery promotes health is not so obvious. Researchers consider a complex 
interplay of various underlying mechanisms responsible: contact with nature provides stimuli in the 
nervous system that make it easier to relax; green space is believed to play a role in the social cohesion 
and the establishment of social relationships; contact with nature and exposure to micro-organisms can 
improve immune system functioning; there are indications that green space encourages walking or physical 
exercising; natural sounds can mask environmental noise reducing people's discomfort; trees can reduce 
exposure to air pollution and heat; green space encourages people to spend more time outdoors, 
increasing exposure to sunlight - positively impacting sleep patterns and increasing levels of vitamin D. 
(WHO Regional Office for Europe, 2016) 

Ensuring sufficient green space in the vicinity for everyone is an therefore an effective way to contribute 
to health prevention. A good understanding of the distribution of green space and of the inequalities 
citizens encounter to benefit from the available greenery is needed. The highest health gains can be 
reached when focusing on improving green space availability for vulnerable groups, minorities or people 
of lower socio-economic status, which generally live at locations with poorer environmental quality 
(Morello-Frosch, Zuk, Jerett, Shamasunder, & Kyle, 2011) and face greater health risks, because they lack 
resources for a healthy diet, delay doctor's visits, are poorly housed or have less access to sports facilities 
(Feinstein, 1993).  

 

1.2. Policy Context 

Avoiding additional land take is high on the policy agenda. Europe targets no net additional land take by 
2050 (Europese Commissie, 2011), Flanders wants to establish this already in 2040 (Vlaamse Regering, 
2018). Reducing the increase in land take and the associated degree of paving is linked to the efficient use 
of natural resources and reduction of pressures on the ecosystem. To accomplish this, additional demands 
for land as a result of demographic changes (growth, dilution, etc.) will have to be accommodated at 
locations within the urban fabric.  

Combining the two objectives of compacting and protecting green space is a challenge in Flanders, being a 
highly urbanised region characterised by urban sprawl: a conglomeration of relatively small urban centers 
and villages, within a patchwork of scattered built-up areas, gardens, fragments of nature, forest or 
agricultural areas (Pisman, Mertens, Loris, & Vervoort, 2019; Vermeiren et al., 2019). Flanders, along with 
Malta, has the highest sprawl score in Europe (European Environment Agency and Federal Office for the 
Environment, 2016), moreover it has relatively few large nature reserves and forests since approximately 
one-third of the area is occupied by land take.  
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The built-up area is spread over more than 1500 villages and cities, and more than 13,000 km of ribbon 
development (Pisman A., 2018).  

(Part of) the private sector is joining in this densification effort. Under the influence of real estate logic, 
older industrial sites and green areas are increasingly making way for more profitable alternatives such as 
apartments (Pisman A., 2018). Recent analyses (to be published in late 2021) show that in Flanders some 
densification has taken place within the land take over the past 6 years, but green space has been lost in 
the process. Too often private gardens, vacant land or soccer fields are occupied, resulting in a net loss of 
(public and private) green space.  

1.3. Research focus 

To support a spatial policy aimed at ensuring health-promoting green space in a context of urban 
densification, the research has a twofold objective:  To develop indicators (1) for analysis, monitoring and 
evaluation green space distribution in Flanders (macro-level), future forecasts and scenario analyses; (2) 
allowing to identify concrete areas for action (meso/micro-level) and ex-ante evaluation of interventions, 
projects and plans. This evidence will support (1)  the development of a differentiated, generic regional 
policy, to monitor and evaluate the intended policy effects and (2) establishing context-specific policies 
and guiding concrete (spatial) interventions.  

These research questions are addressed: How is 'green space in relation to residents' health' approached 

and operationalised within spatial analysis and policy? How can the supply of green space be assessed from 

the perspective of residents' health and that of the planning authorities? What types of green spaces are 

considered? How can green space availability be mapped for the entire territory of Flanders? How can this 

be used for policy on densification and green space distribution and guide concrete (spatial) interventions?  

2. Methodology 

This research explores how green space is approached and operationalised for analysis and assessment 
within the spatial discipline. Articles are selected from three scientific databases (The Lens, Web of Science, 
Scopus) using extended Boolean syntax. The search selects articles simultaneously containing words from 
the category "green space", "spatial planning" and "standards, analysis, frameworks", but no specific 
thematic words such as "temperature" or "physical activity". The aim is to find general methods for 
analysing or evaluating green space in the spatial discipline, without focusing too much on specific thematic 
analyses such as the effects of vegetation on ambient temperature. It is not the intention to create an 
exhaustive overview, but rather to summarise the main lines of current approaches and build on them. The 
search results are sorted according to 'relevance' (using the algorithms of the respective databases), the 
first 50 articles from each database are selected and screened for content. In the end, 77 unique articles 
are selected for substantive analysis. References and primary sources are considered when useful. The 
literature is complimented by known relevant sources. The insights are linked to evidence and literature 
on green space availability and health outcomes. A theoretical framework for analysis of green space is 
built up, and pathways to develop concrete indicators to analyse health promoting green space  in a context 
of densification are laid out. 
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3. Urban green space and health in literature 

The term "green space" is interpreted very broadly. In  literature, various definitions or descriptions are 
found, often these are rather vague or the meaning is even left implicit. In other words, there is no clear 
picture of what should be understood as green space. In an extensive study on green space typologies in 
Europe, researchers (Braquinho et al., 2015) derived 8 larger categories: building green; private, 
commercial, industrial and institutional green & green linked to grey infrastructure; green on river banks; 
parks and recreation; allotments and community gardens; agricultural land; natural, semi-natural and wild 
areas; blue infrastructure. The World Health Organisation (WHO Regional Office for Europe, 2017) defines 
green space in the built environment as that space covered by vegetation, including: smaller green 
elements such as street trees and verges, green spaces that are not (publicly) accessible such as green roofs 
or facades and private green space, and larger contiguous green areas that perform different recreational 
and social functions such as parks, playgrounds or green links for slow traffic. It further emphasises larger 
green space structures such as urban forests have a regional scope and provide ecological, social and 
recreational services to different communities at a higher scale. 

In general two major directions of interpretation can be distinguished (Taylor & Hochuli, 2017). The first 
refers to a dichotomy whereby green space concerns natural, undeveloped areas, which contrasts with 
non-natural, built or paved areas. The second explicitly situates the concept of green space within the built 
(urbanised) context and is linked to the human experience of the green space. Non-natural elements 
(paths, terraces, benches, fences, squares, streets) can be part of, or determine, the green space, if they 
are important for the use or user experience. These green spaces are coherent spatial entities with a green 
character. This kind of green space cannot simply be mapped based on its physical characteristics, since it 
acquires significance through human experience. Both interpretations are used at different scales and 
levels of abstraction. The cited examples of green typologies or descriptions of green space (Braquinho et 
al., 2015; WHO Regional Office for Europe, 2017) show that both interpretations are also used 
simultaneously. 

Most of the articles in the dataset focus on green space because they provide a wide range of ecosystem 
services (benefits to people) (e.g. Tzoulas et al. (2007), Baycan Levent and Nijkamp (2004), Kabisch and 
Haase (2014)). In the built context, mainly regulating and supporting services such as improving air quality, 
proving space for water retention or mitigating heat, and cultural ecosystem services, often linked to 
physical and mental health, are mentioned.  

In the introduction possible pathways or mechanisms linking contact with nature to health effects are 
introduced. To promote health, green spaces in the built environment must therefore have various 
qualities: offer opportunities for rest and relaxation, children's play, physical exercise, contact or 
involvement with nature or mitigate noise, heat or crowding.  A review (WHO Regional Office for Europe, 
2016) indicates four global relevant characteristics: (1) the perception, proximity, accessibility and quality 
of green space; (2) the size of green space; (3) the facilities for specific activities within green space; (4) 
green impression, the proportion of green area, trees in particular. The perception, proximity and quality 
(attractiveness, safety, cleanliness, etc.) of green spaces are linked to more physical. The size of the green 
spaces affects the possibilities for use or certain activities. The attractiveness of a green space  is also linked 
to amenities such as paths, benches, play elements, sports facilities, picnic areas or parking facilities. 
Finally, the general green impression of a neighbourhood is important. Visibility of green, and especially 
high green (trees), contribute to mental health and the reduction of stress.  

A  green space can however not continue to provide health promoting ecosystem services indefinitely with 
increasing demand (e.g. higher urban densities), due to overuse and overcrowding (Villamagna, 
Angermeier, & Bennett, 2013). Crowded places can be stressful or create friction because not all people 
visit the green space for the same reason. Some may want peace and quiet, others want to hang out with 
friends. Moreover, there will literally be less space available, for example for sport or play, when more 
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people have to use a specific green space. Therefore mapping health promoting green space should also  
address the demand for green space. 

4. Green space indicators 

Both accessible coherent green spaces (gardens, parks, recreational areas, etc.), linked to the use, and the 
share and type of vegetation in the environment (grass, flowers, bushes, trees), linked to the view of 
greenery, add to health promotion. Parameters used to measure the general supply of green space are 
mostly related to (1) location, distribution and accessibility (2) the quantity of green space in terms of area 
or ratio to the total area. 

A commonly used method to identify the location of greenery is based on remote sensing data (aerial 
photos or satellite images), often through analysis of the NDVI index indicating the presence and nature of 
vegetation based on the reflected light spectrum (e.g. Vigneshwaran and Vasantha Kumar (2019)). This 
results, for example, in mappings that distinguish between paved and unpaved areas, the variety of crops 
or high green (trees) and low green (grass and bushes).  To determine the location and accessibility of 
coherent spaces with a green character, mainly data from (local) governments are used. For instance 
inventories of the patrimony of public parks, cemeteries, forests, allotments, recreational areas, etc. (e.g. 
Kabisch and Haase (2014), J. Zhang et al. (2020)), a selection of certain categories within available land-use 
maps, mostly parks and recreational land use, (e.g. Zhu, Lang, Tao, Feng, and Liu (2019), Martins and Pereira 
(2018) sometimes also agricultural areas (e.g. Contesse, van Vliet, and Lenhart (2018)), are used. Features 
like the presence of specific vegetation or amenities such as benches or paths are mentioned to 
characterise or analyse green spaces.  To a lesser extent, researchers combine these data with results from 
a participatory GIS exercise, in which residents are asked to indicate what they consider to be (accessible) 
green spaces (e.g. Luz et al. (2019)).  Some articles opt for a sole interpretation – either greenery or 
coherent green spaces. However, both often occur together, or the data on greenery is a basis for 
identifying or characterising coherent green spaces (e.g. using remote sensing data to delineate private 
gardens (Haase, Janicke, & Wellmann, 2019)). 

Demand is mostly operationalised from a resident perspective (i.e. supply of green space in the immediate 
vicinity of the dwelling or in the neighbourhood), however sometimes all visitors are considered (e.g. Ćwik, 
Kasprzyk, Wójcik, Borycka, and Cariñanos (2018)). Linking supply of green space to demand, indicators 
include (1) the presence of (accessible) green space at specific distances from the dwelling and (2) the 
available surface area of (accessible) green space per individual resident or per capita or (3) a combination 
of both.  

Analysis is done for a specific area, mostly at a neighbourhood or municipality level (e.g. neighbourhood 
capita per green area in Kabisch and Haase (2014)) or a regional level (e.g. differences in supply in different 
provinces in  Zhang, Zeng, Zhang, Song, and Li (2020) or from the perspective of a distinct green area ( e.g. 
amount of visitors living at different distances of a park in Kabisch and Haase (2014)). Separate indicators 
can be mapped and analysed, some researchers combine a number of dimensions into one score (e.g. 
Building Neighbourhood Green Index combining the ratio of green space area, green space density, 
distance to dwellings and the urban density (Zhu et al., 2019)).  This results in a global overview and allows 
easy comparison, but aggregation inevitably means loss of information. 

5. Green standards 

Various green space standards are mentioned in the literature, mostly indicating a minimum area of green 
space per capita. These 'standards' are mainly cited to demonstrate the supply of green space is insufficient 
or scarce (e.g. Bardham, Debnath, and Bandopadhyay (2016); Contesse et al. (2018)) or used as a 
benchmark to point out inequalities  (e.g. Contesse et al. (2018). 
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Particularly in Anglo-Saxon countries, the use of green standards by spatial planners is well established, 
presumably because of their simplicity and ease of use (Byrne, 2011). However, research (Wilkinson, 1985) 
has shown most standards lack a scientific basis, have never been empirically validated and have often 
been blindly copied. The origin or the rationale behind them is often unclear or not traceable. This also 
applies to the standards mentioned in the articles in the dataset. The most frequently cited standard, a 
minimum of 9 m² green space per person, which is supposedly recommended by the World Health 
Organisation, is not at all mentioned in the cited document (WHO, 2012). Although the evidence base of 
many green standards is unclear, they do address the issue of balancing urban density and liveability.  

 

Table 1: left: Accessible Natural Greenspace Standard (UK), right: Flanders green space supply monitoring 
indicators (B) 

 

An often cited green space standard is the Accessible Natural Greenspace Standard (Natural England, 2010) 
from the United Kingdom that specifies minimum areas of accessible green space within certain perimeters 
of the dwellings and a minimum area of nature reserve per resident. In Flanders, there are no official 
regional standards, but the supply of accessible green space is monitored in a similar way (Strosse, Salomez, 
Hermy, & Pisman, 2018).  

6. Theoretical framework 

From the health perspective of the user (often the resident), two aspects are paramount: (1) the provision 
of accessible green space in the vicinity of the dwelling, linked to number of users; (2) the presence of a 
views of greenery (especially high vegetation and trees) both from the dwelling itself, and in the wider 
surroundings. 

The spatial professional translates the user perspective into the provision of private and public green space 
(for example, imposed in zoning plans or permits), regulating (garden) vegetation or developing and 
maintaining a greener public domain. In addition, other spatial aspects such as building typologies or 
maximum dwelling densities, which influence both supply and demand, can be accounted for. 
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Figure 1: Theoretical framework green space and health 

 

Both perspectives are important for regional spatial policy or local policy and concrete interventions. 

Indicators drawn from the user’s perspective allow to study the variation in access to green space or views 
on green space within the population. These green scores can be aggregated at various scales (e.g. 
individual resident, building, block, neighbourhood) and linked to spatial (e.g. building typology, 
morphological characteristics or degree of urbanisation), demographic (e.g. ratio children or elderly) or 
socio-economic (e.g. income or poverty) parameters. They can reveal specific problems or directions for 
action (both generic or at specific locations). Indicators constructed from the point of view of green space 
(e.g.  public green space scores) provide complementary insights. These indicators give an insight into the 
differentiation in the balance between supply and demand of the green spaces itself. They can indicate 
green spaces with high demand and show effects of additional densification on these green spaces. 

7. Results 

This article will focus on the development of indicators concerning accessible green spaces (gardens, parks, 
recreational areas, etc.), however it should be noted that complementary indicators on greenery and trees 
in the vicinity could and should be elaborated in a later stage as well. Since the green space supply 
monitoring indicators in Flanders (table 1) are well known and used within the spatial planning community, 
they provide a good basis for developing indicators. Accessible green spaces are identified by combining 
data on private gardens (GARMON, 2020), and data on accessible green space (i.e. green space that can be 
reached from the public domain) (Agentschap Binnenlands Bestuur, 2018). Data on residents at address 
level provide information on the location and number of potential users. 
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7.1. Green scores from a resident perspective 

The green score measures the supply of available green space per resident at address level. The indicator 
takes into account the surface area of the green space and the number residents in the vicinity. The 
indicator is composed of the supply of private green space and various categories of public green space per 
resident.  

First, the surface area of the private or shared garden is calculated and divided by the total  number of 
residents at the parcel. Next, for every address the number of residents (Greek letters in figure 2) is 
distributed evenly over the area of different categories of public green space within the corresponding 
distance buffers (Roman letters in figure 2). This results in a dataset showing a differentiation of distributed 
number of residents within every green area for each of the categories of public green space.  To conclude 
for every resident the total amount of green area per category is divided by the total number of residents 
distributed to these green areas. This results in a total area per resident per category of green space. 

 

resident green score = 

𝑎𝑟𝑒𝑎 𝑝𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑟𝑒𝑒𝑛 𝑠𝑝𝑎𝑐𝑒

#𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑠
+ 𝑎 ∗ (

𝑎𝑟𝑒𝑎 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟ℎ𝑜𝑜𝑑 𝑔𝑟𝑒𝑒𝑛 𝑠𝑝𝑎𝑐𝑒

# 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑠
) + 𝑏 ∗ (

𝑎𝑟𝑒𝑎 𝑐𝑜𝑚𝑚𝑢𝑛𝑖𝑡𝑦 𝑔𝑟𝑒𝑒𝑛 𝑠𝑝𝑎𝑐𝑒

#𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑠
) +  𝑐 ∗ (

𝑎𝑟𝑒𝑎 𝑑𝑖𝑠𝑡𝑟𝑖𝑐𝑡 𝑔𝑟𝑒𝑒𝑛 𝑠𝑝𝑎𝑐𝑒

# 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑠
) 

 

More research has to be carried out to determine the weights given to every category, however assumedly 
these weights will diminish with the distance from the dwelling. Making use of the available geo-data on 
building blocks and neighbourhoods (census boundaries) the scores can be aggregated at larger scales. The 
different levels of scores from a resident perspective can be crossed with spatial (morphological or 
functional), demographic and socio-economic data for further analysis. 

 

 

 

 

 

Figure 2: Calculating principle. Left: neighbourhood green (minimal area 0,2 ha, distance 400m), Right: 
community green (minimal area 10 ha, distance 800m) 

 

7.2. Green scores from the perspective of public green spaces 

A green score per public green space cluster can be calculated by taking in to account the total number of 
residents using it as neighbourhood green, community green, district green, etc..   For instance (Figure 3) 
for very small green spaces (0,2-10ha) the surface area is divided by the amount of residents (Greek letters) 
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in a Euclid buffer of 400m. For small green spaces (10-30 ha) also the residents within a Euclid buffer of 
800 m are taken into account. This results in: 

Public green score small green spaces (10-30 ha) = 
𝑎𝑟𝑒𝑎 𝑝𝑢𝑏𝑙𝑖𝑐 𝑔𝑟𝑒𝑒𝑛 𝑠𝑝𝑎𝑐𝑒

#𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 400𝑚
+ 𝑎 ∗ (

𝑎𝑟𝑒𝑎 𝑝𝑢𝑏𝑙𝑖𝑐 𝑔𝑟𝑒𝑒𝑛 𝑠𝑝𝑎𝑐𝑒

# 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 800𝑚
) 

 

Again, more research has to be carried out to determine the weights given to every category. 

 

 

Figure 3: Calculating principle. Left: very small green space (0,2 ha-10ha, distance 400m), Right: small green 
space (10 ha – 30ha, distances 400 and 800m) 

 

8. Conclusion and discussion 

The assessment of the spatial distribution of health promoting green space requires indicators that give 
insights in the balance between supply and demand. Based on existing monitoring standards and available 
datasets for the entire territory of Flanders our methodology produces indicators from the perspective of 
(1) the user (resident) and (2) the green space clusters. This dual approach results in indicators linked (1) 
to the resident and their living environment (dwelling, building block, neighbourhood) which can be 
crossed with spatial, demographic or socio-economic parameters and (2) to the distinct green spaces which 
can be analysed in relation to the surrounding urban fabric and population densities.  

These indicators enable global understanding and provide a starting point for indepth research. However 
because of the aspiration to establish a territory wide set of indicators they operate at a rather abstract 
level, based on features as surface area, theoretical distances, population density and land use data and 
assuming an equally visits to all available green space clusters. As mentioned other aspects are important 
to consider: for instance quality, diversity in green space types, provision of amenities, aspects of 
perception, experience, safety or nuisance. Also differences in human behaviour and preferences or  
differences between age groups, people with different socio-economic or cultural backgrounds or people 
with disabilities should be taken into account.  Addressing mostly aspects of equity in distribution, also 
enabling participation in the processes of enhancing environmental conditions is needed to ensure 
sustainable health benefits for the most vulnerable. Nevertheless, the proposed indicators provide a sound 
basis for a context specific assessment, including resident participation, identifying specific needs or 
required levels of green space provision. 
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Abstract 

Covid-19 has spread with an incredible speed worldwide, causing a massive loss of both society and economy. 
Insufficient measures to cope with pandemics results in a large-scale infection. In this context, how to deal with 
the pandemic has become a hot point. The modern urban planning, derived from building a healthier and safer 
environment after pandemics (like cholera and "Typhoid Mary") in the last two hundred years (Banai, 2020), 
has been recognised as one of the most effective approaches to handle the pandemic.  

In 2020, China was one of the countries suffered severely from the Covid-19 but the first country to take actions 
against this pandemic on 25th Jan 2020 and initially controlled the situation before March 2020( Liu, Zhang& 
Song 2021). Up to 2021, many related Chinese publications have analysed the impact of the Covid-19 and put 
forward strategic urban planning methods to deal with the infection. However, classifications and evaluations 
of how Chinese urban planning has performed in this pandemic are insufficient. Consequently, scholars tend to 
discuss popular topics but may ignore some inconspicuous fields. 

Therefore, this paper will study the roles of urban planning in different stages and spatial scales facing Covid-19 
based on a systematic review of Chinese literature. The outcome of the review shows that urban planning may 
assist the policies and governance in the pandemic's Response and recovery stages in most cases but perform 
the leading role in the preparedness stage of the pandemic. However, further studies related to  the stage of 
recovery and community-based planning still require exploration. 

 

Keywords 

Covid-19, urban planning, spatial-temporal strategies 

 

1. Introduction   
In 2020, the Covid-19 brought significant loss worldwide. According to WHO Coronavirus Disease (COVID-
19) Dashboard (https://covid19.who.int), over 100 million cases were confirmed, and over two million 
were dead. Sharifi, A. and Khavarian-Garmsir, A.R (2020) indicated that cities, complexity with self-
organising clusters of humans (Lai et al., 2020), were the centre of the pandemic outbreak due to high 
concentration of population mobility and economic activities. Naturally, Chinese cities have suffered 
severely from the pandemic due to high population density and frequently socio-economic activities. 
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Therefore, the improvement of urban contexts with appropriate urban planning is essential in all stages 
of the pandemic to mitigate the socio-economic pressure brought by pandemics.  

In 2020, countless studies related to urban planning have been published to analyse the impacts and 
solve the problems resulted by Covid-19 in China, covering various disciplines and directions. And this 
paper is written to classify Chinese literature published in 2020 related to urban planning in the 
pandemic. With a systematic review, the paper will analyse the strategies put forward by Chinese 
scholars and help us more clearly understand different roles of urban planning in and after the pandemic.  

2. Methods 
During the Covid-19, urban planning is appealed to participate in anti-epidemic (Duan et al., 2020). To 
clarify the roles of urban planning mentioned and indicated in those publications, we performed a 
systematic review to classify and conclude the strategies and suggestions from relevant academic 
literature. On account that Covid-19 is widely discussed in 2020 while China was recognised to control the 
spread of the disease firstly, we decided to reveal the roles of urban planning in pandemics by reviewing 
Chinese literature related to Covid-19 and urban planning (they are also two key terms in the sample 
selection).  

The review started on 1st Jan 2021 and lasted three weeks. CNKI (cnki. net), Chinese Web of Science, was 
selected as the literature source. The academic literature selected for the review is mainly published in 
2020 for Chinese governance, but there is no written language limitation. Academic papers, official 
documents, reports, and written conversations are all included. 

2.1. Sample selection 

The key terms research is employed to sift out relevant literature. Based on the purpose of this review, 
the terms "urban planning" and "Covid-19" are selected to be the gist (Table 1). Urban planning relates to 
the strategic land using and spatial design, distribution of buildings, and sectoral planning* (* means all 
sectoral planning including urban, comprehensive transportation planning, urban disaster prevention 
planning, and urban infrastructure section planning). Therefore, the key terms under urban planning 
should be extended. The term pandemic refers to the virus and the event caused by the virus. Therefore, 
the terms Covid-19 (Covid-19 was one of the most frequent key terms in related literature. Therefore, it is 
individually listed), pandemic, epidemic, influenzas, public health issues* (* means related matters, like 
public health incident, public health risk, and public health emergency) will be used to search for related 
literature. Sixty-eight publications from the CNKI （Chinese Web of Science）met the criteria and their 
PDFs were collected for the full-text review.  

 

Table 1 Key terms for primary searching 

We finally filtered out 68 publications (including 64 journal articles, 2 magazine articles, 1 newspaper 
article, and 1 conversation proceeding). 
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2.2 The framework for the literature review 

Before the full-text review, we firstly classified the topics of selected publications by abstracts. The 
abstracts reveal that all publications tend to put forward strategies based on temporal and spatial 
classification. Usually, the temporal classification is based on various stages of the pandemic (Response, 
recovery, and preparedness) while the spatial classification is related to different scales of spaces in the 
city (the classification of space is divided into municipality and community. On account that the number 
of literature about spaces smaller than the community is few, spaces smaller than communities will be 
included in the category of the community). Table 2 is developed to analyse the quantitative distribution 
of different topics. "x" means a paper is not related to this topic while "o" means a paper is related to this 
topic. Table 2 will be used to conclude the quantitative distribution of the reviewed literature. 

 

Table 2 A review of quantitative distribution 

Based on Table 2, a further developed review will be performed to conclude detailed strategies. Table 3 
will be used to present detailed methods mentioned in the academic literature. Besides, we also defined 
roles that urban planning should act in various stage and scales.  

 

Table 3 A review of detail strategy 

3. Result 
3.1 The context of the outcome 

In summary (table 4), the 68 publications revealed that 92% of engaged publications（60 of 68） tend to 
discuss pandemics' preparedness (31 of 60 have discussed the strategy in community).  Only about 4 of 
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those publications mentioned the response stage (2 of 4 have alluded to community) and 5 of them 
involved the recovery stage (1 of 5 have referred to community). On account that one paper's content 
may cover several categories provided in table 2, the summation of the number in table 4 will not equal 
68. The literature related to urban planning in the pandemic preparedness is highly mentioned, while the 
literature related to the other two stages seems slight. The possible reason might be that in the stage of 
response and recovery, the governance may act as the protagonist while urban planning works as the  
assistance to help realise the policies.  

 

Table 4 Quantitative distribution of the reviewed literature 

3.2 The systematic review of Chinese urban planning strategies in the face of the 

pandemic 

Table 5 indicates urban planning focus on various topics in different stages of the pandemic. At the 
response stage, urban planning can act as a controller of land using to maximise land use for 
emergencies. At the recovery stage, urban planning can perform as the assistant to help implement 
socio-economic resumption strategies. To prepare for the next pandemic (the preparedness stage), 
scholars suggest that urban planning may have the multi-functions to predict the next pandemic, locate 
appropriate infrastructures and open spaces, and intervene in residents' healthy lives.  
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Table 5 Different roles of urban planning in a different stage and spatial scale 
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3.3  The detailed analysis of roles that urban planning may act in the face of the pandemic. 

3.3.1 Response 

Transformative land use  
During the Covid-19, many cities used vacant land and proper public constructions to build or transform 
into makeshift hospitals to contain more patients (Xia, Liu& Wu, 2020; Zhang, Wen and Chen, 2020; Lu et 
al., 2020). At the beginning of 2020, when the Covid-19 started to break out, Wuhan also opened two 
makeshift hospitals called Huo Shen Shan and Lei Shen Shan for treatment and isolation (figure 1 and 
figure 2). According to Cai and his colleagues (2020), makeshift hospitals' use contributed to a significant 
decrease in the mortality of COVID-19 cases in Wuhan ，Hubei. Transformative land use in the pandemic 
did not merely service for anti-epidemic but also an orderly life. In Covid-19, more people preferred 
private cars than public transportation, resulting in a tight space for parking. Therefore, the planning of a 
temporary parking space with unused land can accommodate more vehicles (Li and Zhang, 2020). The 
strategies of transformative land use are mostly about municipal scale. The reviewed literature has not 
mentioned methods or put forward suggestions on a community scale.  

 

Figure 1 Huo Shen Shan Hospital, Wuhan, 2020  

Source: http://www.xinhuanet.com 

Temporary regulating of spaces 
Urban planning is supposed to rearrange virtual spaces to assist in anti-epidemic activities. During the 
Covid-19, transportation and delivery should be prioritised for the pandemic (Yuan, Zhang and Chen, 
2020). An anti-epidemic corridor is temporarily planned to transform patients, supplies and 
contaminated object (e.g., Li and Zhang, 2020). Away from urban daily life, the planning of specific space 
for reception, treatment and triage is vital to avoid superinfection (e.g. Li and Zhang, 2020). In 
communities, the allocation of supplies is essential during the pandemic. Temporary points in schools, 
stadiums, and squares for storing and allocating supplies are required (e.g. Yuan, Zhang and Chen, 2020). 
To deal with another potential outbreak brought by population mobility, temporary testing points (figure 
3) were set regularly among communities and necessary blocks (Xia, Liu and Wu, 2020).  
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Figure 2  Temporary testing points in a community, Wuhan, 2020 

Source: http://www.cnhubei.com 

3.3.2 Recovery 

Socio-economic resumption 
Urban planning is essential in assisting the implementation of the management though socio-economic 
recovery more relates to financial activities and management (Jin, Huang and Kong, 2020; Lai et al., 2020; 
Shi, 2020), To recover quickly, China has advocated a stall economy (e.g. Gao, 2020). Urban planning was 
engaged to help the stalls be operated orderly and confirm the proper site and density of stalls on the 
streets (e.g., XU and Yu, 2020) (figure 4). Jin (2020) and his colleagues also suggested that returning to 
work should start in order. Tang (2020) indicated that the recovery of socio-economic situation should 
also combine with Smart City's construction. Big data and simulation employment can effectively avoid a 
potential outbreak of the pandemic under work resumption.  However, temporarily there is no paper has 
talked about how to recover the social-economic from community scale.  

 

Figure 3 The stall economy Shandong, 2020 

Source: http://www.gov.cn 

Greening planning for therapy 
The planning of green spaces can contribute to residents' mental recovery after the pandemics (Liu, Shen 
and Li, 2020). Research on residents' mental health isolated at home reveals that older people were 
severely influenced by the pandemic (Liang et al., 2020, Cai, Wang and Chen, 2020). Meanwhile, Xu and 
his colleagues (2020) suggested that proper greening planning can release anxiety and provide a safe and 
healthy space for physical activities (figure 5). The higher density of greening can filter the hazard and 
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benefit the mental health of residents. Therefore, after the pandemic, green space planning should 
consider the accessibility and enhance the quality (e.g., Bao, Zeng and Zhao, 2020).  

Mainly the planning of greening space is focused on communities. Green spaces in communities are 
supposed to focus on sensory design and therapy. A 'green medicine' is suggested to be employed with 
therapeutic horticulture in communities to enhance the people who might be easily infected (e.g., Liu, 
Shen and Li, 2020).  

 

Figure 4 people were enjoying the green space in the community when Covid-19 was under control in 
Xinjiang, 2020 

Source: https://www.sohu.com 

3.3.3 Preparedness 

The Antivirus-built environment 
As pointed out by Wang (2020), immune planning is based on evaluating the potential infection outbreak. 
At the municipal level, the immune planning relates to a more targeted distribution of medical facilities 
and advocates a networked, grouped, and multi-centred urban context with defence units (Han, Li and 
Wu, 2020; Dai, Zhu and Lyu, 2020; Duan et al., 2020). The land using potential contamination should be 
separated from residential areas with proper green isolation (Yang et al., 2020). An immune corridor 
combined with green space is suggested for emergencies which should be differentiated from daily use to 
ensure efficiency. Green space is also vital in urban immune planning to separate, control, and defuse the 
contamination (Han, Li and Wu, 2020;  Wang, 2020, Yang et al., 2020; Liang et al., 2020). Chinese scholars 
also highly mention urban ventilation. Though firstly put forward to deal with SARS in 2003, ventilation is 
still a popular topic to deal with the pandemic. Based on buildings' density and height, the extension of 
green spaces, and open spaces, urban ventilation aims to build a wind corridor to drift virus away (Duan 
et al., 2020; Shi, 2020; Liang et al., 2020; Liu and Liu, 2020). Ge (2020) and his colleagues indicate that 
healthy transportation with a slow traffic system's priority can reduce the risk of traffic tie-up. Ecological 
improvement can also contribute to building an immune city (Yuan, Zhang and Chen, 2020; Liu, Shen and 
Li, 2020). Sufficient vegetation can filter the air and hinder the spread of the virus. Healthy hydrology in 
the city can also reduce the possibility of carrying and spreading the virus (Liu, Shen and Li, 2020).  

At the community level, a cluster form of the community with a series of independent units of open 
spaces enclosed when the pandemic happens is suggested for the preparedness (Dai, Zhu and Lyu, 2020; 
Duan et al., 2020;  Yang et al., 2020). Small scales with flexible enclosure and independence might 
become new contexts of open spaces to avoid future infection (Dai, Zhu and Lyu, 2020; Duan et al., 2020; 
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Wang and Gan, 2020). A proper open space with good ventilation and sunlight can reduce the risk of the 
pandemic (Li, Wang and Zhang, 2020; He and Zeng, 2020; Li and Yao, 2020), which requires regeneration 
of old blocks and rational planning of new residential areas (Lyu, 2020; Ling and He, 2020). Infrastructures 
related to health, sport, isolation, and domestic should be improved to guarantee residents' daily lives 
when the pandemic breaks out. A 15 minute-walking living area is frequently mentioned to effectively 
reduce the range of population mobility meanwhile ensure the daily necessity when the city locks down 
(K. Wang, 2020; Tang, 2020; Zhao and Geng, 2020; Chen et al., 2020; Wang and Gan, 2020; L. Wang, 
2020). The disposal of sewage and waste in communities should also be improved. (Han, Li and Wu, 2020; 
Wu, 2020). Sun (2020) suggested that municipal planning consider carefully testing the sewage from 
communities before draining into city pipes.   

Tactical use of urban space 
Flexible land use is one of the strategies to help the city handle emergencies more rapidly. "Redundancy 
Space" is suggested for emergent and temporary isolation, evacuation and supplies storage (Zhou and 
Sang, 2020; Liang et al., 2020; Wu, 2020;  Yang et al., 2020; Huang, 2020). The "Redundancy Space" is 
suggested to be distributed and polycentric(Deng, 2020). 

Many scholars advocated that urban planning should also consider transformative constructions like 
schools, stadiums, and factories, which can be changed into temporary settlements for patients or 
supplies (Liang et al., 2020; Sun et al., 2020; Deng and Wang, 2020; Zhou and Sang, 2020). The flexible 
land use and transformative constructions can be performed in a war-peace combined situation to both 
guarantee daily use and emergent use (Che, Qiu and Wang, 2020; Deng and Wang, 2020; Zhou and Sang, 
2020; Chen et al., 2020; Cao, 2020; Yuan, Zhang and Chen, 2020).  

In the communities, specific buildings like schools, hotels and stadium can be employed as medical space 
when the pandemic happens（Zhang, Zhang and Guo, 2020）while some storage space can typically 
perform as commercial warehouses and change into medical warehouses in the pandemic (Wu, Xu and Li, 
2020; Jin, Huang and Kong, 2020).  

Equitable distribution of medical facilities for infectious diseases 
Insufficient medical facilities with inefficient use are reported to make the epidemic out of control (Jiao, 
2020). The importance of medical facilities planning has been recognised by scholar after the SARS in 
2003 and reemphasised after the outbreak of Covid-19 (Zhou, Zhang and Guo, 2020; Li and Zhang, 2003). 
Classification of medical facilities based on an administrative level is recommended for developing 
healthy cities (Zhou, Zhang and Guo, 2020; Wu, 2020; Wang and Shi, 2020;  Li et al., 2020; Ling and He, 
2020). Specific medical facilities for infectious diseases are suggested to be allocated by populations and 
the scale of residential areas to help patients get the treatment as fast as possible (Jiao, 2020; Zhang, 
Wen and Chen, 2020; Zhao and Geng, 2020; Lu et al., 2020).  

Notably, in communities, clinics and health service stations are suggested to be set with a systematic 
network to mitigate the stress of medical service (Zhang, Wen and Chen, 2020). The city's medical 
facilities should keep a close connection with each level and flexibly dispatch the staff (Deng, 2020; Xiao 
and Song, 2020; Tang, 2020). Zhang and his colleagues (2020) also emphasised that a safe network for 
disposal of medical waste is essential. The medical facilities for infectious diseases should locate in the 
site with free transportation and away from the site with a high population (Zhou, Zhang and Guo, 2020).  

Early warning mechanism 
On account of the development of big data and 5G, planning gradually relies on the sharing and analysing 
statistics from various departments, also known as Smart City (Xue et al., 2020; Wang, 2020;Zhu, 2020). 
Simulation and modelling based on big data can effectively arrange the location and number of requisite 
facilities in advance as well as balance the resource allocation in the pandemic (Zhou, Long and Huang, 
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2020; Li, Wang and Zhang, 2020; Li and Zhang, 2020; Liang et al., 2020).  The early warning mechanism 
based on the Web of Things, cloud computing, big data and GIS can predict the tendency of morbidity 
and help city managers take actions accurately (Yang et al., 2020).  

Communities should be engaged in the modelling and simulating system to calculate the chance of 
pandemic outbreak (Zhou, Long and Huang, 2020; Zhang, Wen and Chen, 2020) to hinder the spread of 
the virus as soon as possible. Multi-level engagement in the smart city can effectively simulate and 
predict pandemics' occurrence and help city and community managements react quickly and 
systematically. However, the strategy is still in a stage of hypothesis and requires more detailed 
implementations. 

4. Conclusion 
Based on a spatial-temporal classification, we concluded that most papers tend to discuss strategies in 
preparedness stage on municipal scale, covering from urban structure transformation to specialized 
planning. This review has shown how Chinese scholars use urban planning to deal with pandemics at 
different stages and spatial scales. Against the national policy call, urban planning in China focuses on 
achieving an antivirus-built environment in the face of the pandemic. At the early stages of the pandemic, 
urban planning took the responsibilities to make temporary space for makeshift hospitals, testing points, 
and delivery points to reduce infection possibilities. When the pandemic was preliminarily controlled, 
urban planning assists the socio-economic resumption with some a proper spatial planning of economic 
facilities and green public space. Urban planning is widely suggested to participate in the preparedness of 
the pandemic with an antivirus-built environment, tactical land using, distribution of medical facilities 
and early warning of the pandemics. However, the limitation still exists. The literature about how urban 
planning is engaged in the recovery stage and community scale is less found in the reviewed literature. 
Besides, the mentioned strategies in preparedness are not fully implemented. Though Chinese urban 
planning strategies may become a reference for worldwide, this paper reveals that Chinese urban 
planning has ignored several points. Therefore, more researches are still required in the future.  
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Abstract

Medical and health facilities are important parts of urban public facilities. Current research
pays little attention to the public policy effect of medical service, and Medical Facility Planning
is usually poorly implemented. The problems of insufficient medical and health resources, low
quality, unreasonable structure and layout are particularly prominent in small towns in China.
“Medical community” refers to hospital and other medical service institutions and
organizations in the same region linked together to rebuild a holistic medical organization
structure, in order to promote the sharing of medical and health resources, and distribute high-
quality medical resources to a grass-roots level. Take Lanxi City , Zhejiang Province as an
example, it analyses the impact of "medical community" policy on medical facilities supply,
Combined with medical facilities planning, this study puts forward a better path of
implementation, in order to rationally allocate medical resources and promote equal access to
basic medical and health services.

Keywords

"medical community", Medical Facility Planning, policy implementation, planning, small towns

1. Introduction
In the process of rapid urbanization, the livelihood of most cities in my country has insufficient public
service capacity.Among them, the shortcomings of urban basic medical facilities service supply are
particularly prominent [1]. Public medical services are public services that cover all citizens and meet their
health needs, provided by the state to ensure the health of the people. Compared with big cities, the
imbalance of medical facilities in our country is particularly prominent in small towns [2]. Due to the small
scale of cities, the medical system in small towns is not sound enough, and the primacy of medical
resources is very high. High-grade medical resources are often concentrated in a few giant hospitals. The
system construction of medical facilities is not perfect. The total medical and health resources are not
perfect. Problems such as insufficient quantity, low quality, unreasonable structure and layout, and
incomplete basic medical and health systems are prominent. Especially in the construction of basic-level
facilities such as community-level hospitals and street health service centers, large debts, low quantity and
poor quality, and limited service capacity have become common problems, and they cannot play the
necessary basic medical facilities sharing function [3]. At the same time, the aging population in most small
towns has not only led to an increase in the demand for medical facilities, but also the inconvenience of the
elderly, resulting in a particularly urgent need for medical equalization.
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In order to solve the problem of the uneven development of my country’ s urban and rural medical
facilities and the unreasonable allocation of resources, January 2017

The National Health and Family Planning Commission issued the Guiding Opinions on Carrying out the
Pilot Work for the Construction of Medical Consortiums and April 2017

The "Guiding Opinions of the General Office of the State Council on Promoting the Construction and
Development of Medical Consortia" was promulgated. In May 2019, the National Health Commission
published the "Guiding Plan on Promoting the Pilot Construction of a Compact County Medical and
Health Community" (hereinafter referred to as the "Plan") , To clarify the ideas for the construction of the
county community.

Medical community refers to a whole new medical organization structure reconstructed by linking
hospitals in a region with other medical service institutions and organizations, and generally exists in the
form of county medical community. According to the requirements of the "Plan", "Each county organizes
the

Establish a number (generally 1-3), with county-level medical institutions (in principle, second-level and
above-level medical institutions) as the leader, and several other county-level medical institutions,
township health centers, and community health service centers as member units The close medical
community".

The "Medical Community" policy is an important measure to rationally allocate medical resources and
promote the equalization of basic medical and health services. The goal of the medical community is to
make the medical services in the region more effective, and under the existing system, it can better solve
the problems of the people’s difficulty in seeing a doctor and the trouble of seeing a doctor, and form a
household headed medical care system with hierarchical diagnosis and treatment in the region. Organize
and system, integrate regional medical and health resources, promote the sharing of county medical and
health resources, and decentralize high-quality medical resources to the grassroots. The medical
community takes the lead in medical institutions to focus on the treatment of critically ill patients and the
upward referral of difficult and complex diseases, and the overall management of disease prevention and
control in the medical community. Primary-level medical and health institutions provide diagnosis and
treatment services for common and frequently-occurring diseases, focusing on providing continuous
medical and health services for patients with chronic diseases and rehabilitation patients with clear
diagnoses and stable conditions, and implement basic public health services and major public health
services as required.

The promotion of the “medical community” policy will inevitably have an impact on the traditional
medical treatment model, which in turn will affect the supply of medical facilities. However, existing
studies have paid very little attention to the public policy effects of medical services. Most studies on
medical facility planning only focus on the technical level, and insufficient attention has been paid to the
impact of medical reform-related policies on the supply of medical facilities, resulting in poor
implementation of medical facility planning. , Insufficient implementation.

This article takes Lanxi City, Zhejiang Province as an example, to discuss the practical problems faced by
medical facilities in Lanxi City under the background of the “Medical Community” policy and the
corresponding planning strategies. Lanxi City has the typical characteristics of small towns in my country.
The overall distribution of medical resources is uneven and concentrated in areas with the highest
urbanization rate. The reality of a large gap in basic medical facilities combined with the reality of the
increasingly serious aging of Lanxi City has become increasingly prominent. Analyze the impact of the
Lanxi “ Medical Community ” policy on the planning of medical facilities, and then clarify the
optimization strategy of medical facilities planning, and propose a more practical and operational
implementation path.
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2. Analysis on the supply of medical facilities in Lanxi city
2.1. The overall distribution of medical resources is uneven

By the end of 2018, Lanxi had 567,100 permanent residents and 660,500 registered residents, with an
urbanization rate

Is 53.6%. There were 516 medical institutions of various types, employing 3,875 medical and health
workers. In terms of facilities supply, the scale of medical facilities can meet the actual demand of 1,000
registered population in the whole region. However, the elderly population of Lanxi

(above 60) accounted for 23.8%, 5.9% higher than the national average of 17.9%, indicating a serious
aging population. Therefore, compared with the actual demand of 1,000 resident population, there are gaps
in the supply quantity of existing medical facilities at various stages.
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SH Street 26 1 5 1 2 3

YS Street 12 11 6 5 1 3 12

LJ Street 30 1 1 1 13 3 17 6 1 10 8

NB Street 16 2 1

BS Village 11 1 1

MJ Town 23 2 1

HX Town 9 4 1 2

ST Village 16 1 1 1 1

YC Street 34 3 1 1 1 2

YB Town 20 1 1 1

LD Village 16 1 2 1 1

ZG Town 17 1 1 1 1

CX Street 11 1 2 1 1

XX Town 14 2 4 1

MJ Town 32 2 1 1 1 1

HD Town 22 1 1

Figure 1. Distribution of the number of medical institutions in Lanxi City

The uneven distribution of medical resources in Lanxi affects the fairness and efficiency of medical and
health services. Overall medical resources (Table 1) are inclined to the two streets with the highest
urbanization rate (Yunshan Street and Lanjiang Street). Except for Shanghua Street, general clinics are
generally opened with the increase of urbanization rate in a region.

2.2. Space indicator configuration: Uneven partition

The area of the health service station/village clinic is at least twice that of the other areas (Figure 1); In
terms of per capita land area (FIG. 2), the average and median of all zoning areas are 0.052 and 0.049
respectively. The land area of the 10 administrative divisions is lower than the average, which shows that
the distribution of medical resources in this region is uneven.

In general, in terms of the configuration standards of basic medical facilities, Shanghua Street and
Lanjiang Street are high quality areas in the central city, with high configuration standards and a large
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number of community health service stations. Yunshan Street, Yongchang Street, Youbu Town, Zhuge
Town and Majian Town had a better distribution of the number of medical institutions, while other towns
and streets had a general distribution of medical institutions. The problem was more prominent, and the
spatial configuration index of all kinds of medical facilities was low, which made it difficult to guarantee
the medical environment. In terms of the land use of medical institutions, the land area of community
health service stations in Lanjiang street and Shanghua Street shows a prominent peak, while the land area
of community health service stations in Chifeng Street is the least.

Figure 2. Area of community health service station/village clinic

Figure 3. Per capita land area

The total amount of medical and health resources is relatively insufficient, and the quality needs to be
improved. There were 3,875 medical and health practitioners, with relatively low numbers of practicing
(assistant) doctors and nurses per 1,000 people. The proportion of health technicians with professional
titles is low, and there is a relative shortage of middle and high level and characteristic talents. A
considerable part of talents are concentrated in municipal medical and health units. The quality of middle
and primary medical and health facilities needs to be improved, and the service capacity of primary
medical and health institutions is insufficient and the utilization efficiency is not high

The utilization rate of hospital beds is low and the function of net bottom is not strong. The development
of medical and health services is unbalanced between urban and rural areas, the allocation of resources is
unreasonable, and public health and rural and community medical and health services are relatively weak.

Community Health Service Station/Village health room Land area (㎡)

Land Area Per capita (㎡)

LJ Street MeiJ Town YC Street ST Village HX Town SH Street YS Street HD Town

NB Street MaJ Town YB Town BS Village CX Street XX Street LD Village ZG Town

LJ Street MeiJ Town YC Street ST Village HX Town SH Street YS Street HD Town

NB Street MaJ Town YB Town BS Village CX Street XX Street LD Village ZG Town
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3. Demand for medical facilities under the HC policy

In response to the national mechanism, Lanxi officially implemented the operation of the medical system
on March 29, 2019[4]. With county-level hospitals as the leader, lanxi integrated the medical and health
resources of counties and townships and implemented the group operation and management. Lanxi city has
two medical community systems: the People's Hospital medical community and the Hospital of Traditional
Chinese Medicine medical community, which are responsible for the primary medical institutions in
different administrative divisions. Through for two medical center body hospitals and grassroots hospital
medical consultations in the month of data analysis (figure 3), namely compared respectively in March
2019, the medical body implement 9 months before and after nine months, two leading hospitals and
medical total body corresponding to the medical hospital medical consultations, total body can be seen that
the medical system to effectively implement, total The implementation effect of medical community in
Lanxi People's Hospital is better than that of traditional Chinese hospital, which solves the problem of
medical resource allocation to a certain extent.
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Figure 4 Comparison of the number of patients in leading hospitals and community hospitals before and
after the implementation of the "Community of Hospitals" policy

Due to the uneven overall distribution and structure of medical resources, as well as uneven allocation of
spatial indicators in Lanxi city, after the implementation of the "medical community" policy and the
corresponding medical insurance policy, the medical supply problem in Lanxi city will become more
prominent, mainly reflected in two aspects:

The increase in the number of primary care facilities has resulted in increased demand for medical
facilities. Although the relevant supporting measures of the MEDICAL community can alleviate this
situation theoretically, it is inevitable that the supporting measures are not implemented in place in the
reality of a large gap in basic medical facilities. Based on the analysis of the age composition of registered
population in lanxi city in the past ten years[5], it is possible that the aging of Lanxi city will continue to
prolong, and if it goes on like this, it will inevitably lead to new social problems.

Configuration standards based on specification indicators improve requirements. Due to the insufficient
supply of basic medical facilities, especially in regions with low urbanization rate, there is a general
problem of low standard of spatial allocation indicators[6]. After the implementation of the "Medical
community" policy, this problem will become more prominent. Convenient and comfortable medical
environment is the basic premise to improve medical quality and an important factor to measure the
development quality of medical cause[7]. Therefore, if Lanxi wants to achieve medical equalization and
balance the supply of basic medical facilities in a real sense, it should not only supplement the number of
medical facilities network, but also adopt a series of ways. Make per capita land area, per capita floor area
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and other hard indicators to improve, meet or even exceed the relevant standards. The quality of basic
medical services should be comprehensively improved to ensure the implementation of the medical
community system.

4. Medical facility planning and guidance strategy under the policy of

"MEDICAL community"

4.1. We will strengthen balanced development and differentiated allocation of resources

4.1.1. Supplementary network, combined with the balanced layout of community life
circle with the gradual "medical community" policy
With the gradual implementation of the "medical community" policy, the demand for basic medical
facilities increases. At present, Lanxi city

The planning and layout of the medical facilities in the city of Chengdu reflects the shortage of beds and
the large gap. In order to solve this situation and make basic medical care receive resident population in
graded diagnosis and treatment, in addition to the above problems, community health service centers
(village clinics) should be added in combination with accurate population number and mobility prediction,
and the quantity and scale construction of basic medical care should be strengthened.

In addition to the layout of new community medical facilities (village clinics), rationalization suggestions
should be put forward for the construction of urban community living circle at all levels. Based on the
characteristics of the three community life circles: geographical space, social life demand and public
service function, the micro-structure of the community can be better understood, so as to improve the
implementation of community public service facilities, so that the community medical facilities (village
clinics) can effectively serve the community residents. The overall layout of medical facilities in Lanxi
urban area has the problem of insufficient configuration. In the process of encrypting the location of
medical facilities, basic medical facilities can also be changed to spread

From the perspective of the behavioral characteristics of urban residents, the circular service radius layout
method fully reflects the people-oriented concept and matches and links the specific layout of various
medical facilities with the 15-minute community living circle [8].

4.1.2. Due to district administration, differentiated allocation to adjust supply and
demand relations
As mentioned above, there are obvious regional differences in the development status of basic medical
facilities in Lanxi due to the difference in urbanization rate. The implementation of the "medical
community" policy should mitigate such regional differences. The allocation of resources for basic medical
facilities can adjust the supply-demand relationship through differentiation, and improve the regional
differences from the two dimensions of old city and new district, urban area and rural area respectively
(Figure 4).

(1) Old city and new city

According to the different needs and characteristics of the old city and the new city, medical resources can
be adjusted and allocated in a differentiated way. For example, the index of land use for medical facilities
in old urban areas is basically saturated, and it is difficult to implement new large-scale medical facilities[9].
And some departments of the hospital are in overcrowding for a long time, the load is too concentrated.
This case needs to be combined with urban renewal of old city, under the condition of the land use index
temporarily unable to get expansion, adjustment of the existing urban function layout, for,, must confirm
for the amount of existing medical use of land resources, through hospitals and community health facilities
with the combination of medical policy for proper medical facilities layout adjustment. And by guiding the
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resident population to the new city, it can divert the over-concentrated demand for medical treatment of the
residents in the old city. For the new urban area, it is necessary to cooperate with the actual development of
residential areas and road traffic planning, supply according to demand, and build all kinds of basic
medical facilities according to a more optimized standard, so as to realize the improvement of the medical
service function of the new urban area. Besides providing services for the citizens of the new area, it also
plays a role in diverting and guiding the old urban area.

Figure 5 The supply-demand relationship is adjusted by differentiation

(2) Urban and rural areas

For urban and rural areas, medical funds can be directed to rural areas from the concept of coordinated
urban and rural development and all-domain sharing of medical facilities, and village clinics can be set up
in a 15-minute service circle within rural areas[10]. In principle, one village health clinic shall be set up in
each administrative village, which may be added in administrative villages with large population or
scattered residents. Administrative villages with small population or area may set up village clinics jointly
with neighboring administrative villages. In principle, there is no village clinic in the administrative
villages where township health centers are located. Administrative villages without village clinics can set
up mobile medical stations according to their needs to meet the needs of local farmers for nearby medical
and health services. After the village was evacuated and relocated, the original village clinic was merged
and transformed into urban community health service organization according to the setting plan. Medical
facilities in rural areas can be reorganized and optimized by means of "removal, relocation, consolidation,
construction and transformation" to improve medical and health conditions in rural areas. At the same time,
the system of pairing assistance between large hospitals and community health service facilities can be
established to realize the integrated development of urban and rural medical services and effectively
promote the equalization of basic public medical services.

4.2. We will improve the quality of basic medical facilities

With the implementation of the "medical community" policy, the demand for basic medical care
increases[12]. In order to improve the quality of medical service in the construction of basic medical
facilities in Lanxi, the spatial index configuration standard of basic medical care should be further
improved. First of all, the new medical facilities should be constructed in strict accordance with the
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relevant codes and established spatial allocation standards. Regions with demand and conditions can even
exceed the standard construction within a moderate range, providing full flexibility for public health
emergencies. Secondly, in view of the areas with saturated land use index in the old city, the reconstruction
(expansion) project of basic medical facilities can be carried out in combination with the actual space
situation, and then the gradual advancement of the old city renewal process can make full and reasonable
use of the existing land for medical facilities. For the existing land generated through the adjustment of
urban functions, priority should be given to the reconstruction (expansion) of basic medical facilities. If
conditions are available, the existing basic medical facilities can meet the spatial index control
requirements of relevant standards by means of modification (expansion). Built for unconditional change
(enlarge) established medical infrastructure service center, can be part of the patient to a more grass-roots
community health care facilities (village clinics), various based medical facilities can achieve even more
than the corresponding spatial index standard, overall to improve the quality of lanxi city medical
infrastructure space environment.

4.3. Recent planning: key area and general area

Traditional medical facility planning ignores the time dimension, and this study believes that attention
should be paid to the recent planning in order to promote the effective implementation of planning. The
implementation of the "d" for the medical facilities in the near future planning provides a powerful fulcrum,
needle For lanxi area medical facilities planning, through the analysis of "medical total body" of the
implementation of the results, as four classes, we hold the balance development and narrow the regional
difference of configuration principle, divided into key areas and the general area (table 2). For the
construction of basic medical facilities in key regions, it is necessary to improve the stock of medical and
health facilities to a high standard and drive the high-quality development of basic medical facilities in
general regions, rather than just focus on increasing the number of basic medical facilities as needed.
Dynamic monitoring of the difference between the implementation of the planning and the actual demand
through the supervision of the planning and construction process, and the establishment of a mechanism
for the investigation, collection and feedback of the planning scheme among the masses. Combined with
the results of the investigation, optimize the resource allocation scheme, and implement the guarantee
planning accurately.

According to the characteristics of different types of regions, the rigid and elastic contents of resource
allocation schemes can be implemented by differentiation, so that the overall quantity of medical resources
and the planning and allocation scheme can be reasonably applied in the category of rigid control and
elastic guidance, which is more conducive to the coordination and integration of existing medical and
health facilities in the implementation stage. Through the recent construction planning and annual
implementation plan preparation, ensure the accuracy and operability of planning implementation.

For medical facility plots with specific locations determined, the accuracy and rationality of site selection
should be evaluated first, and the rigid control content should be determined, such as specific area,
department setting, number of beds, per capita and other indicators. Rigid control content is not allowed to
change the original rules. In addition, flexible and guided projects should be determined in the
implementation process. On the premise of not affecting the radiation range of meeting the needs of the
community and living circle, some projects can be flexibly adjusted to reflect the management mode of
combining rigid and elastic medical and health facilities.

879



Xia H.Y Study on the Planning of Medical Facilities
in small towns

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

Administrative areas The increase in the
number of medical visits
after the implementation

of the "Medical
community" policy

The hospital level Priority of the
implementation of

the plan in the
near future

Medical Community of Chinese
Medicine Hospital（YS）

60.68%

1

Routine
implementation

Medical Community of People's
Hospital（LJ）

55.32%

Medical Community of People's
Hospital（YB）

41.96%

Medical Community of People's
Hospital（CX）

28.92%

2
Medical Community of People's
Hospital（MJ）

28.48%

Medical Community of People's
Hospital（ST）

25.73%

Medical Community of People's
Hospital（HX）

21.52%

Medical Community of People's
Hospital（NB）

20.74%

Traditional Chinese Hospital
medical community（ZG）

18.29%

3

Priority
implementation

Traditional Chinese medical
community（LD）

17.15%

Traditional Chinese medical
community（XX）

15.00%

Medical Community of People's
Hospital（BS）

14.41%

Traditional Chinese medical
community（HD）

11.63%

Medical Community of People's
Hospital（YC）

9.12%

4
Medical Community of People's
Hospital（MJ）

-4.41%

Traditional Chinese medical
community（SH）

-13.04%

Table 2 Recent planning of key areas and general areas

4.4. Improving medical management system: multi-dimensional coordination and

dynamic management

4.4.1. Policy coordination, index revision, system improvement
A. Building a platform for policy coordination

Medical facility planning should break out of the limitation as a technical tool for a long time and return to
the scope of public policy. It should completely change the traditional supply mode of basic medical
facilities as quasi-public goods and emphasize the development of medical facility planning from the
perspective of multi-department coordination[13]. All administrative departments should form unified
policy objectives and implementation framework in the form of special planning for the layout of basic
medical facilities through joint meeting system, and feedback it to spatial statutory planning such as
territorial spatial planning and detailed regulatory planning, so as to ensure the effective landing of basic
medical facilities[14].
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For a long time, the allocation principle of 1000 indicators in China has ignored the characteristics of basic
medical demand in the new era and different regions,

The different needs of different residential communities, especially the differences in the degree of
urbanization among different districts, lead to the failure of the 1000 quota in the specific implementation
of basic medical facility planning in some areas, and the current standard of basic medical facility
configuration implemented in Lanxi urban area is also below the standard. Therefore, in the future, the
formulation of basic medical facility configuration standard in Lanxi urban area should be based on the
2018 Edition of Urban Residential District Planning and Design Standard, combined with the different
characteristics of zoning development, and differentiated index configuration standard.

B. Revise the index allocation standard. For a long time, my country’s thousand-person index allocation
principle[15] has ignored the characteristics of basic medical needs in the new era and different regions,

The demand differentiation between different residential communities, especially the differences in the
degree of urbanization between the districts, has led to the failure of the 1,000-person indicator in the
specific implementation of the basic medical facility planning in some areas. The basis for the
implementation of Lanxi City The current standards for the configuration of medical facilities are also
lower than the standards. Therefore, in the future, the formulation of the standard for the allocation of basic
medical facilities in Lanxi urban area should be based on the 2018 edition of the "Urban Residential
District Planning and Design Standards" [16], and combined with the characteristics of different district
development, differentiated index allocation standards.

C. Improve the system of medical and health facilities, strengthen the cooperation mechanism between
medical and health facilities at all levels, promote the implementation of hierarchical diagnosis and
treatment system, and establish appointment and referral service platforms[17]. The implementation of
family doctor contract services and the convenience of medical insurance reimbursement procedures
ensures that patients' "basic ailments" and "daily drug dispensing" and other daily needs can be solved in
grassroots medical and health institutions, thus relieving the pressure of large medical institutions[18].
Stationing increase health infrastructure, the scale expand or improve all kinds of functions, in addition to
this, also should be based on the infrastructure of public health system services, from medical rights
guarantee all people equal, intensive use of space resources, both the perspective of service radius and the
feature set requirements, make the perfect system of medical facilities more adapt to the new era after the
needs of the masses.

The allocation of public health facilities resources needs to tilt resources towards rural primary health
facilities[19], constantly narrow the gap between urban and rural health services, improve the level of
equality of health services, and optimize the basic medical and health service system scientifically and
effectively. Medical and health institutions at all levels have reasonable resource allocation and clear
functional positioning. Through the dislocation development of different medical disciplines, a medical
system with benign competition and continuous better development can be established. We should give
full play to the leading role of public hospitals in the primary-level medical care system and improve the
overall efficiency of the medical service system through technical support, personnel training and
management guidance[20].

Gradually establish and improve the medical and health care service system. Establish a service network in
rural areas with municipal hospitals as the leader, township hospitals as the support, and village clinics as
the basis; A new urban medical and health service system, led by municipal general hospitals and
specialized hospitals and based on community health service institutions, out-patient departments and
clinics, will be established in cities, so that the establishment of medical institutions within the city can
meet the requirements of scientific planning, rational layout, optimal allocation and orderly development.

To guide the relocation of hospitals in old urban areas to new urban areas. At the same time, further
encourage market participation, standardize and guide the mode of private capital to enter, improve the
overall system of basic medical facilities in Lanxi urban area, and form a pattern of mutual promotion,

881



Xia H.Y Study on the Planning of Medical Facilities
in small towns

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

orderly competition and common development between public and non-public hospitals. To meet the
people's needs for multi-level and diversified medical and health services.

5. Conclusion

In the planning of public service facilities, special planning oriented to implementation must pay attention
to the relevant industries

For important policy research, the knowledge system of planning needs to be enriched and integrated, and
the planning path should be combined with the implementation path of public service facilities policy, so
as to explore the corresponding implementation mode and guarantee system. Otherwise, planning has no
root and the result can only be reduced to an armchair strategist [5]. The contradiction of medical and
health resources is prominent in small towns in China. Aiming at the current situation of unbalanced
overall distribution, unreasonable structure and unequal allocation of spatial indicators of medical
resources in Lanxi city, Zhejiang Province, combined with the implementation of the "medical
community" policy, the corresponding medical resource allocation mode should be formulated: (1)
Supplement network, combine with balanced distribution of community life circle, fully respond to the
demand of medical equality brought by "medical community" policy; (2) The allocation of basic medical
facilities resources can adjust the supply and demand relationship through differentiation, and improve the
regional differences from the two dimensions of old city and new district, urban area and rural area. (3)
Improving the quality of basic medical facilities; (4) Attach importance to short-term planning, "medical
community"

The implementation of the policy provides a strong starting point for the planning of medical facilities in
the near future. By analyzing the implementation effect, the policy is divided into key areas and general
areas and promoted gradually according to the allocation principle of balanced development and narrowing
regional differences. At the same time, multi-dimensional coordination and dynamic management should
be carried out simultaneously to improve the medical management system.

The medical community policy is an important measure to rationally allocate medical resources and
promote the equalization of basic medical and health services. The medical facility planning should be
taken as an effective tool and the supporting guarantee of the "MEDICAL community" policy, and the
"medical community" policy should be taken as the starting point of the near-term planning to enhance the
implementation of the medical facility planning. Furthermore, it is of great significance to promote the
sharing of medical and health resources and transfer high-quality medical resources to the grass-roots level,
which is of great significance to improve the unbalanced development of urban and rural medical facilities
and the unreasonable allocation of resources in China.
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Abstract 

Looking back on the mutual development of urban planning and public health, health has always 
been a topic that people cannot avoid. Nowadays, people pay more attention to health, and their 
demands for high-quality air in cities are becoming stronger. Air quality is an important factor 
affecting human health. Therefore, it is proposed to meet public health demands through 
planning interventions from the perspective of negative air ions. Air negative ions are a part of 
the air component and have functions such as medical care and air purification. As an important 
indicator to evaluate whether the urban air is good, it has a positive effect on public health. The 
coastal space has abundant health resources and contains a high concentration of negative air 
ions, which is an important space carrier to promote public health. Combining with the health 
effects of negative air ions, taking the influence of urban space layout on the concentration of 
negative air ions as the starting point, analyze the relationship between coastal space reserves 
and negative ion generation, urban spatial spread, and changes in negative ion concentration, 
spatial configuration and the acquisition of negative oxygen ions. On this basis, combined with 
public health needs, it is concluded that blue and green are used as the core organization 
function to build a high-negative ion living unit, and combined with the prevailing wind direction, 
the "wind-negative ion" channel is opened, the architectural space layout is optimized, and a 
variety of negative ion breathing areas are created. And other coastal area space optimization 
strategies, to achieve the optimization of the coastal space with negative air ions as the medium, 
and then achieve the effect of health promotion. 

 

Keywords 

Negative air ions, Public Health, Coastal Space, Urban Microclimate, Optimization Strategy  
 

1. Introduction  
1.1. Urban planning and the development of public health  

Public health is closely related to urban planning. In the early 19th century, the outbreak of cholera in the 
UK caused a series of public health concerns. Public health problems "attributed to environmental 
problems rather than medical problems" and proposed the formulation of the "Public Health Act" (Jia, Liu, 
Wu,2020). From the middle of the 19th century to the middle of the 20th century, public health began to 
use the "bacteria theory" theoretical system to explore the root causes of diseases and their control 
measures; at the same time, environmental determinism such as the garden city theory and the garden 
city movement tried to intervene in the material space Environment to deal with public health issues 
such as population gathering, housing renovation, functional zoning, and traffic congestion. Since the 
1980s, with the development of the Healthy City Movement, urban planning and public health have been 
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organically integrated, and the two have conducted in-depth discussions and conclusions on the concept, 
methods, and evaluation criteria of healthy cities. After entering the 21st century, the impact of the 
healthy city movement continues to expand. More scholars on public health issues have conducted more 
in-depth cross-over studies based on combining theories and methods of urban and rural planning and 
public health. With the global outbreak of new crown pneumonia in 2019, human settlements, public 
health, and public space planning have become the focus of continuous attention, especially the air 
quality in people's living environments. 

1.2. The public's demands on air quality  

With the rapid development of urbanization, the problem of environmental pollution has become 
increasingly prominent. Among them, air pollution has become the focus of public attention. Among the 
top ten factors affecting global health announced by the World Health Organization in 2019, the biggest 
environmental threat is air pollution. The inhalation of pollutants in the air by the human body can cause 
damage to the heart, lungs, and brain. Cancer, stroke, and heart and brain diseases caused by air 
pollution causes 7 million deaths each year. Air pollution is more serious in some developing countries, 
and 90% of deaths caused by air pollution occur in these countries (WHO Media centre, 2011). 

Relevant studies in recent years have shown that negative air ions can purify the air to a certain extent 
and have the function of health care. The content of negative ions in the air is an important reference 
index for judging fresh air. At present, most of the research on negative ions is concentrated in the fields 
of ecological environment, forestry plants, etc., such as comparative analysis of the difference of air 
negative ions in different regions, the correlation between the changes of air negative ions and the 
hierarchical configuration of plants such as trees, shrubs, and grass. In the use of parks and scenic spots, 
etc., there are relatively few studies on shaping the coastal space of healthy cities from the perspective of 
negative air ions. At the same time, air quality is also one of the important factors affecting public health. 
Therefore, the concept of health promotion should be adopted from multiple angles and directions. In 
the construction of healthy cities, the use of urban spatial planning to intervene in the urban local 
microclimate, energy structure, oxygen source green space, human activities, and other factors (Qian, 
Pan, Xi, 2016), to increase the concentration of negative ions to promote the effect of health care, to 
improve the level of public health. 

1.3. Urban planning and the development of public health  

Human health is based on the dynamic balance between man and the natural environment. The coastal 
water area is the area where man and nature are most closely connected, and it has a direct impact on 
human health. Since the Industrial Revolution, the waterfront area has gradually become the most 
vibrant area in the city. Since the 1950s, the global adjustment of industrial structure has led to the 
decline of water transport ports, followed by large-scale development and construction of the waterfront. 
In the post-industrial era, the value of "people-oriented" has returned, and the public's demand for 
recreation and social communication in the open waterfront space has increased, which has once again 
aroused global attention to waterfront construction (Chu, 2010). In addition, studies have shown that 
due to the free phenomenon of water movement, the concentration of negative oxygen ions and 
negative water ions in the air in the coastal water area is higher than that in other areas. It can be seen 
that the waterfront district has unique natural scenery and health resources, and is one of the best areas 
to promote public health activities. However, the current rough development of the urban waterfront in 
many areas has caused various unhealthy phenomena in the construction of the waterfront, such as 
environmental pollution, poor air quality, messy shapes, and insufficient vitality, resulting in the urban 
public not being able to enjoy the waterfront in a normal and healthy manner. Water public space has 
seriously affected the physical and mental health of the urban public. Therefore, optimizing the urban 
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coastal space environment to meet the public's demand for clean air and healthy living space has become 
an urgent problem to be solved today. 

2. Overview of air negative ions and public health in coastal space 
Air negative ions are free electrons separated by air molecules under the action of cosmic rays, sun rays, 
electromagnetic waves, ocean waves, waterfalls, and various meteorological activities. These free 
electrons combine with neutral molecules in the air to form negatively charged ions (Lin, Song, Zhao, 
2006). The coastal area has the innate advantage of a high concentration of negative ions. With the 
fluctuation of seawater, the water droplets peel off through the interaction of forces during the impact 
and fall process, forming a fine water mist. When the fine water mist leaves the surface of the water 
droplet, it carries a negative charge, thus forming negative ions. As a result, the continuous splitting of 
water molecules produces a large number of negative ions. At the same time, plants around coastal areas 
can accelerate the positive and negative ionization of air molecules through the "photoelectric effect" 
and "tip discharge", release volatile substances such as "Phytoncide", which can continuously stimulate 
negative air ions. 

The concentration of negative ions in the air in the coastal area is relatively high, which has purifying and 
health-care effects on the regional atmospheric environment and human functions respectively, thereby 
promoting human health. First, increasing the concentration of negative air ions can reduce the hazards 
of air pollution. Air pollution caused by the discharge of inhalable particles, sulfur dioxide, and other 
pollutants can affect health (WHO Media centre, 2011). The negatively charged nature of air negative 
ions enables it to combine with positively charged particles such as bacteria, dust, smoke, etc. in the air 
to gather precipitation and purify the air. According to observations, when the concentration of negative 
ions in the air reaches 20,000 N/cm3, the amount of floating dust in the air can be reduced by more than 
98% (Lin, Song, Zhao, 2006); Second, the environment with a high concentration of negative oxygen ions 
has the effect of body health care. Oxygen is an indispensable element of life movement. Negative 
oxygen ions are one of the active species of oxygen, and their concentration is also closely related to 
human health. Studies have shown that when the concentration of negative oxygen ions is lower than 20 
N/cm3, people will feel tired and dizzy; when the concentration is between 1000-10000 N/cm3, they feel 
calm and stable; when the concentration of negative oxygen ions is above 100,000, Negative oxygen ions 
can also play a role in preventing and curing diseases such as eliminating fatigue, regulating nerves, etc. 
(Lin, Song, Zhao, 2006), therefore, negative air ions are also known as "air vitamins." 

3. The actual impact of urban construction on the distribution of air anion 
concentration 
Air negative ions can not only purify the air but also promote human health. The development of 
negative air ion resources is a scientific way to build a healthy city. The average concentration of air 
anions on land is lower than the average concentration of air anions in ocean areas, but the distribution is 
uneven. There are differences in the level of negative air ions between cities and suburbs and different 
functional areas. The reasons for the above phenomena are not only related to regional altitude, 
seasonal changes, and other natural factors, but also the erosion of oxygen source green space during 
urban construction, changes in urban energy structure, and the influence of people's life behaviors also 
change the distribution of negative ions. 

3.1. Blue-green spaces and negative ion generation 

Vegetation and water system are the main sources of negative air ions. The concentration of negative air 
ions is positively correlated with biodiversity, green coverage, water area and flow velocity (Wang, Yu, 
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Zhen, 2012). How to protect and optimize the urban green space system structure is the prerequisite for 
creating an urban environment with high negative ions. However, the encroachment and destruction of 
green land and rivers in the rapid urban development often make the scale of these negative ions 
generation sources less and less. Studies have shown that when the forest coverage rate reaches 35%-
60%, the air anion concentration is the highest, but when the forest coverage rate is less than 7%, the 
negative oxygen ion concentration is only 40%-50% of the above situation (Editor-in-Chief of Beijing 
Forestry College, 1999). Moreover, the laying of a large amount of cement and asphalt pavement blocks 
the ionization source from the soil, thereby reducing the content of negative air ions (Meng, Zhang, 2004). 
In addition, the reduction of water area, lower flow rate, and habitat destruction caused by waterfront 
development such as land reclamation, river reconstruction, and docking will also affect the level of 
negative air ions to varying degrees.  

3.2. Urban spatial layout and changes in negative ion concentration 

The coastal area is an area where the interaction between land, ocean, and atmosphere is relatively 
active. The abundant air anions in the coastal area can "charge" public health, but there are many factors 
that affect the distribution of air anions in the coastal area. The coastal space environment is closely 
related to the local microclimate, such as the regional temperature, humidity, wind speed, and other 
microclimates. At the same time, the coastal area’s spatial layout, rapid expansion and construction, 
changes in energy structure, and human flow activities will also affect the distribution of air negative ion 
concentration has an impact. 

On the one hand, because the concentration of negative air ions is also related to the local microclimate, 
including temperature, wind, relative humidity, etc., the formation of the atmospheric boundary layer, 
regional climate, heat island effect, and other phenomena are closely related to the diffusion and 
circulation of air, It also has a certain impact on the distribution of negative air ions (Yin, 2018). 

On the other hand, the urban center is densely populated. Excessive waste gas, dust, aerosols composed 
of various particles and other pollutants released by industry and automobile exhaust emissions, urban 
construction, etc. will combine with air negative ions and settle to make small ion concentration. 
Decrease rapidly, thereby reducing the concentration of negative air ions. The detection of air anion 
levels in different functional areas has shown that the air anion content in industrial areas and busy 
commercial traffic areas are significantly lower than that in urban coastal and green areas where traffic 
flow is relatively stable (Qian, Pan, Xi, 2016; Ling, Jayaratne, Morawska,2010). 

3.3. Community space configuration and negative oxygen ion acquisition 

The air anion concentration has a law of attenuation with the space environment, and the farther away 
from the anion source, the less anion (Zhang, 1994). From the perspective of health promotion, the 
evaluation of the concentration of negative air ions not only depends on the number of negative ions per 
unit area but also relates to how easy it is for citizens to obtain negative air ions. 

The community environment is the environmental factor most closely related to the health of citizens. 
The relationship between its green water system and residents' residences, medical and healthcare 
resources, and the relationship between building layout and dominant wind direction will all have an 
impact on the spread of negative air ions in the community. On the one hand, the green water system in 
and around the community is not only an outdoor activity place for residents but also a major air 
negative ion breathing area. The convenient connection with residences and medical care resources is an 
important way for residents to obtain negative oxygen ions; On the one hand, atmospheric movement 
will drive the flow of air and promote the diffusion of negative air ions. Community planning, site 
selection,  and building space layout will change the local wind environment and affect the concentration 
of negative air ions in the community. For example, the air anion concentration in the downwind 
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community is generally higher (Li, Lu, 2004), and the air anion concentration in the high-density 
residential area at the bottom is higher than that in the high-rise residential area (Wang, Yu, Ji, 2013). 

4. Construction strategy of negative ion life circle in urban coastal space 
The negative ion life circle refers to the urban living unit with a high concentration of negative ions in the 
city constructed with air negative ion sources such as urban parks, blue-green corridors, forest tourist 
areas, waterfalls, and waterfront scenic spots as the core. Through the adjustment of the functional 
structure, the optimization of the blue-green system, and the construction of the space network, the 
concentration of the air negative ion generation area is increased, and the spatial connection with the 
surrounding areas and civil activities is strengthened. The main way of healthy city design under the 
relationship. 

4.1. The blue-green space is the function of nuclear organization, building a living unit 

with a high negative ion concentration 

The green water system is the main source of negative air ions. By adjusting the spatial structure, 
optimizing the coastal water, landscaped green space, and other ecological systems, and providing the 
public with convenient and accessible, high-quality negative ion living units are important foundations for 
improving and optimizing the spatial environment. 

4.1.1 Optimizing the layout of waterfront space 

Urban waterfront space is an outdoor activity space centered on people, water, and cities. It needs to 
meet people's needs in social communication, mental health, physical health, and so on. At the same 
time, it is necessary to strictly control the development of waterfront space. Waterfront space resources 
are very limited. It is necessary to strictly delimit the urban blue line boundary, protect the healthy 
resources of waterfront space, clarify the land ownership of waterfront space, and prohibit other land 
ownership from breaking through the blue line. As for the boundary of the line, a certain buffer space 
should be reserved for the waterfront space. 

The spatial arrangement of regional water bodies is generally divided into two types, namely, the water 
body space of Huachi and the water body space of lakes. It is generally recommended to be arranged in 
areas where the public gathers, such as square parks, public open spaces in residential areas, etc., where 
the waterscape of the flower pond should be fluid, such as a fountain. According to research, it is found 
that in a waterfall environment, water molecules will be affected by the impact when the water drops. It 
is separated into atoms and combined with oxygen ions formed by ionization in the air to form a very 
high concentration of negative oxygen ions. The fountain is similar to a waterfall, and the concentration 
of negative oxygen ions can suddenly increase to a higher concentration when the fountain is turned on. 
Therefore, as many fountains as possible can be arranged in public gathering spaces, which can not only 
greatly increase the concentration of negative oxygen ions in the air and improve air quality, but also can 
beautify the environment and adjust the surrounding air quality. The opening time of the fountain is 
related to the moment of gathering and dispersing of people in the area. It can be designed by the time 
law of air anions in the Dalian coastal area. The fountain can be opened at noon when the air anion 
concentration is the lowest in the day to increase the anion concentration in space. 

For the installation of static lakes and other water bodies, the riverside resources should be fully utilized, 
and hydrophilic platforms should be added at the important nodes of the riverside, preferably at the 
windward, so that the movement of the airflow caused by the physical changes of the water body can 
produce more The negative air ions, and help to improve the microclimate of the region. 
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4.1.2 Optimizing the layout of green space 

Green space plays an important role in improving and enhancing the comfort of the urban climate and 
the quality of the space environment. For example, green space can increase air humidity, improve air 
freshness, and reduce regional temperature. 

In the layout of landscape greening, full consideration should be given to the selection and combination 
of vegetation types. On the one hand, the use of vegetation can achieve dust reduction and reduce the 
concentration of fine particles in the area. On the other hand, the tip discharge of plants can also produce 
a certain concentration of negative air ions. 

In the layout of green space in the coastal area, the layout of green space to prevent fragmentation can 
be arranged with squares and open spaces as the center, connecting other green spaces or water bodies 
in the area, forming a systematic green space system (Zhu, Li, Li, 2012). In addition, for the layout of the 
vegetation green space structure of the park square as much as possible, changing the layout of a single 
grassland and a single tree will not only increase the distribution of different types of vegetation and 
green space in the horizontal direction but also in the vertical direction. The grass is mixed and arranged 
to form a three-dimensional green space. This multi-level configuration helps to increase the 
concentration of negative ions in the area. 

4.2. Combining the prevailing wind direction to open up the "wind-negative ion" channel 

Taking the improvement of the coastal area's space environment as the starting point, creating a "wind-
negative ion" channel as a means to improve air quality and promote public health as the goal. 

Atmospheric circulation promotes the distribution and diffusion of gas and also facilitates the migration 
of negative air ions. The "wind-negative ion" channel is a transfer medium that connects the high-
concentration negative ion compensation space and the area where the wind resistance is small and 
needs to be compensated for negative ions. Urban parks, blue and green corridors, forest sightseeing 
areas, waterfalls, waterfront areas, etc. are all air negative ions. Compensation space. 

When designing and arranging the "wind-negative ion" channel area, in the macro-scale of the city, it is 
necessary to protect the ocean shoreline, river system, dredge the urban greenway, suburban park, and 
ocean forest, create the urban area ventilation corridor, and make the ocean forest natural High-
concentration negative ions in ecological areas and suburban parks are transported to the interior of the 
city using wind as the medium. 

At the macro-block spatial scale, the prevailing wind direction on the ground should be considered, and 
the downwind direction of construction areas with polluted air or planned construction areas should be 
avoided as much as possible, and the underlying surface of the "wind-negative ion" channel area should 
be controlled. The layout direction of roads and linear green spaces, the volume of buildings and other 
elements to prevent them from blocking the incoming airflow, to ensure the smooth flow and diffusion of 
airflow in the "wind-negative ion" channel, and then achieve the effect of dispersing air pollutants and 
purifying regional air. 

4.3. Optimizing the spatial layout of the building and create a variety of negative ion 

breathing areas 

Taking the concentration of negative air ions as one of the reference indicators for constructing and 
evaluating healthy cities, after specific evaluations of healthy cities, the districts are optimized and 
managed according to the evaluation results. Then take blue and green as the core to optimize the space 
layout of the building within the scope of the land. For different building groups, the layout form and 
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orientation will cause different ventilation phenomena. Therefore, controlling the opening method and 
spacing scale of the building is an effective way to promote the flow of negative ions in the air. 

4.3.1 Optimizing the layout of the building 

In terms of the architectural layout of the plots, the wind environment conditions of the rows and 
columns are better than those of the regular layout, and the ventilation environment of the enclosed 
layout and the mixed layout is relatively general. 

For the layout of the building, when the windward side of the building is perpendicular to the incoming 
dominant wind, the distance between the front and rear of the building needs to be long-distance, so 
that the rear exhaust environment of the building group will not be affected by the front row of buildings. 
The outdoor ventilation effect of the row building can be increased by changing the opening method of 
the boundary building. Generally, there are two ways to increase the wind rate. One is to increase the 
size of openings between buildings, and the other is to increase the number of openings between 
buildings, that is, an opening is set between the continuous building groups in the air outlet area, or open 
space is set in the air outlet area, which is more conducive to the ventilation of the building group and 
ensures the smooth flow and diffusion of negative air ions (Liu, 2011), as shown in Figures 1 and Figures 2. 

 

Figure 1. Analysis of space optimization process under the determinant layout. Source: Authors. 

 

Figure 2. Analysis of space optimization process under the enclosed layout. Source: Authors. 
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4.3.2 Optimizing the architectural orientation design 

When building space layout, the orientation design of the building group should generally be considered. 
The angle of the building can be set reasonably in accordance with the prevailing wind direction so that 
the outdoor wind environment of the building group is smoother, and the area of the local quiet wind 
area is reduced, thereby improving the wind environment. The flow method of the outside wind has a 
great relationship with the layout angle of the building. When the airflow encounters the "obstacle" on 
the windward side of the building, it will generate a vortex (that is, the wind shadow area). When it 
reaches the rock, a vortex will flow down the rock. The size of the vortex is not only related to the length 
of the projection surface perpendicular to the wind direction on the windward side of the building but 
also related to the smoothness of the building's façade and the projection angle of the wind direction (Liu, 
2011). 

Architectural orientation mainly refers to the orientation design of the windward side of the building. The 
windward side is the interface where the building first affects the incoming wind. Therefore, the design of 
the windward side of the building is very important. The wind environment in the plot has a direct impact. 

When the projection angle of the wind direction is 0°, the vertical design of the building group and the 
incoming wind direction will make the wind shadow area generated by the incoming wind on the leeward 
side of the building when it bypasses the windward side larger, making the rear building in the front row 
of buildings In the wind shadow area, it is not conducive to the air guidance of the building group; and 
when the wind direction is projected at a certain oblique angle, the wind shadow area generated by the 
leeward side of the building group is less, which is beneficial to the air guidance inside the residential 
area, as shown in Figure 3.  

 

Figure 3. The flow of different wind directions under the spatial layout of the building. Source: Authors. 

4.3.3 Optimizing the vertical layout design of the building 

(1) Building height 

From the perspective of the overall height of the building complex, the ventilation of the multi-story 
building layout is better than that of the mixed layout, and the worst is the wind environment of the high-
rise layout. Among the plots with the mixed layout of buildings, the plots with the mixed layout of multi-
story and small high-rise buildings have the best ventilation condition, followed by the mixed layout of 
multi-story, small high-rise, and high-rise buildings, and the worst ventilation condition is the mixed 
layout of multi-story buildings and high-rise buildings (Liu, 2011). 

In general, the higher the building height, the higher the building’s resistance to wind. The larger the area 
of the quiet wind area outside the rear building, the worse the ventilation; the lower the building height, 
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the more the building’s resistance to wind Low, the smaller the area of the quiet wind area of the rear 
building, the better the ventilation. 

(2) The height arrangement form of the building 

The different height arrangements between the buildings in the plot will have different effects on the 
wind environment. After the incoming wind passes through the front row of buildings on the windward 
side, its wind speed increases with the increase of the height of the building, and the area of the wind 
shadow area on the leeward side also increases (Liu, 2011). There are many kinds of height arrangements 
of the building group, which can be roughly divided into the same front and rear height type, front high 
back low type and front low back high type (here do not consider the height change of the east-west 
building group), various arrangements of different building heights Will lead to different wind 
environment conditions, as shown in Figure 4. 

 

Figure 4. The diffusion method of airflow in the case of a multi-story building (left) and high-rise building 
(right) at the same front and rear heights. Source: Authors. 

When the building complex has a multi-story layout, near the ground, when the incoming wind 
encounters the front row of buildings, the airflow will be blocked, resulting in a relatively small area of 
wind shadows on the back of the front row of buildings, and it also affects the back row of buildings. The 
influence of the wind environment is also minimal. There are many plots in the multi-story layout. When 
the distance between the front row of buildings and the rear row of buildings is longer than the length of 
the wind shadow area generated by the front row of buildings, the wind environment of the rear row of 
buildings is not affected; The distance between the rear buildings is shorter than the length of the wind 
shadow area generated by the front buildings, the wind speed on the outside of the windward side of the 
rear buildings is smaller, and the ventilation between the buildings is poor. 

When the building group is high-rise and the front and rear heights of the buildings are the same, if the 
building spacing is not enough, the rear building will be in the wind shadow area of the front building, 
and the spatial wind environment will be the worst; if the building spacing is greater than that of the 
front building When the wind shadow area is large, the spatial wind environment of the rear buildings is 
less affected by the front buildings. 

When a high-rise building is in the upwind direction of a multi-story building and the building group is a 
mixed multi-story and high-rise layout, the airflow passing through the front row of the high-rise building 
will increase the outdoor wind speed in front of the multi-story building during the sinking process. 
Mixing with the horizontal airflow on the windward side of a multi-story building will result in poor 
outdoor air circulation. If the length of the wind shadow area of a high-rise building is greater than the 
distance between a multi-story building and a high-rise building, it will have a great impact on the 
outdoor wind environment of the multi-story building, as shown in Figure 5. 

When the building complex has a mixed layout of multi-story and high-rise buildings, and the front of the 
building is low and the rear is high, the front row of multi-story buildings has a small effect on the wind. If 
the distance between the front row of buildings and the rear row of buildings is greater than the length 
of the wind shadow area generated by the front row of buildings, the wind environment of the rear row 
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of buildings will basically not be affected. If the distance between the front row of buildings and the rear 
row of buildings is less than the length of the wind shadow area generated by the front row of buildings, 
the degree of influence of the outdoor wind environment of the rear row of buildings is related to the 
width and depth of the front row of buildings. The larger the width and depth of the building, the larger 
the wind shadow area (Liu, 2011). 

 

 

Figure 5. The diffusion method of airflow in different directions before and after multi-story and high-rise 
buildings. Source: Authors. 

When designing the height of the buildings in the coastal area, to maximize the ocean airflow containing 
high concentrations of negative air ions to the inland, it is recommended that the height of the buildings 
in front of the windward be lower, and a small number of high-rise buildings are arranged in the inland 
areas far from the ocean. Buildings, the front-low-to-high building layout, and the spacing between the 
buildings are larger than the length of the wind shadow area of the front row of buildings, which will 
allow more ocean currents to enter the inland, thereby increasing the negative air ions in the plot (Chen, 
Zhang, 2010). 

4.3.4 Optimizing the distance to the ocean airflow 

Both the horizontal layout elements and the vertical layout elements of the building have a certain 
impact on the airflow. If the buildings in the offshore area block the airflow greatly, the air intake in the 
entire area will be greatly reduced. In this case, even if the area close to the ocean has a good spatial 
layout, it cannot change the air circulation in the area. Therefore, in the spatial layout, it is recommended 
that the space close to the ocean be laid out in a form with better ventilation (that is, combined with 
architectural layout elements, such as horizontal layout and vertical layout strategies). This will expand 
the initial air intake in areas far away from the ocean, increase the concentration of negative air ions in 
the area, and achieve the effect of improving regional air quality. 
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Abstract 

The aging situation of China is severe at this stage. There is no doubt about the utility of parks to physical 
and mental health of the elderly, and it is also an important space carrier for elderly health behaviour. 
Among them, paths are the most used space by the elderly, and it is necessary to explore the coupling 
results of the senior internal requirements and the evaluation of the perceived environment. This study 
focused on cold regions, with the elderly as the main body of investigation, and park pathways as the spatial 
object, in order to explore: 1) healthy behaviour patterns on pathways in different times and seasons; 2) 
perceived environmental characteristics that significantly affect the occurrence of elderly health 
behaviours; 3) perceived evaluation of elderly people on pathways with different characteristics. The 
results show that in winter park pathways, healthy behaviours are dominated by dynamic behaviours for 
fitness purpose. The factors that have the greatest impact on the development of healthy behaviours are 
route design and the accessibility of activity area, and the sense of security is the main concern. In non-
winter path space, there are more static behaviours for recreational purpose. Route design, scale, plants 
and accessibility of water are the most influential spatial elements, and the most important requirement 
is comfort and scenic beauty. In addition, comparing the use of pathways during daytime and nighttime, 
the biggest needs at night are good lighting conditions and smooth paving. Finally, based on the above 
discussion and scoring evaluation results, we tried to provide targeted and implementable suggestions and 
measures for the optimization of pathways in similar cold regional parks.  

 

Keywords 

Evidence-based design, Pathways, Cold regional parks, Elderly health behaviour  

1. Introduction  
According to the data of the National Bureau of statistics, by the end of 2019, the population over the age 
of 60 in China had reached 253.88 million, accounting for 18.1% of the total population. It is expected that 
the proportion will increase to 28% in 2040. The national "14th five year plan" proposes to raise the 
response to aging as a national strategy. Simultaneously, according to the 2012 World Health Organization 
global disease burden assessment report, 45% of the disability adjusted life years (DALYs) in China are 
caused by the health problems of the elderly aged 60 and over. The main health problems that cause the 
disease burden of the elderly in China include: cardiovascular and cerebrovascular diseases, respiratory 
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diseases, diabetes, mental health problems and falls. It can be seen that the domestic aging and elderly 
health situation is not optimistic, and how to respond positively has long become the focus of social 
attention. At present, the aging structure in China is characterized by a large proportion of young elderly 
(less than 70 years old). This kind of population is also the main body of health behaviour outdoors. 
Therefore, it is of great significance to promote the outdoor health behaviour of the elderly as the pointcut 
of active aging. 

The outdoor health behaviour of the elderly refers to all health promoting physical activities outdoors. Its 
rehabilitation benefits include the dual benefits of physical activities and natural environment to the elderly. 
The World Health Organization defines physical activity as the energy consumption caused by any skeletal 
muscle exercise outdoors, including walking, cycling, aerobic exercise, etc., which has outstanding benefits 
for the physical rehabilitation and health improvement of the elderly (Tinsley, H.E.A. etc..2002). In addition, 
the rehabilitation benefits of natural environment for the elderly are far greater than those of medicine. 
Modern convalescence medicine confirms that the natural environment is an important element to 
promote the physical and mental health of the elderly (Danya, K., Jin, J..2018), and various landscapes in 
parks have positive effects on the physical and mental health of the elderly (Kemperman, A.D.A.M., 
Timmermans, H.J.P.2006). 

Meanwhile, due to the long winter and cold climate in Northeast China, such climate conditions have 
increased obstacles to the daily winter fitness of the elderly to a certain extent. However, relevant studies 
have shown that the park environment, as an important carrier to encourage the elderly to carry out 
healthy behaviour, even if appropriate and regular fitness activities are carried out in winter, it can improve 
the body function, delay organ aging, enhance the functions of cardiovascular, cerebrovascular, nervous, 
digestive, muscle, bone and other system organs (Loukaitou-sideris, A. etc..2017& Lee, I. etc.. 2012), so as 
to reduce the incidence and mortality of chronic diseases. Furthermore, some studies have found that 
forest recreation in winter is still good for mental health (Tucker, P., Gilliland, J..2017&Leng, H.2009), which 
can reduce the generation of stress and emotional problems to a certain extent, and then effectively 
prevent and reduce the occurrence of mild cognitive impairment and seasonal affective disorder. Therefore, 
paying attention to the health behaviour of the elderly, attaching importance to its scientific rationality in 
winter, and improving the park environment according to the seasonal characteristics are important ways 
and development issues to promote national health and reduce the burden of social pension. 

Currently, the relevant studies on the use of parks by the elderly are mostly combined with questionnaires, 
interviews, literature review and model construction (Shores, K. A., West, S. T..2008, Chungdo, J.J. etc..2011, 
& Tester, J., Baker, R.2009), to analysis the environmental preference and post use evaluation (Hino, A. 
etc..2010, Han, B. etc..2013, & Zhai, Y. etc..2020). Questionnaire survey and interview are undoubtedly the 
most convenient ways, but the results are usually seriously affected by the subjective feelings of 
participants. As a social research method, behavior observation does not need to interfere with the 
activities of the elderly, and it is not easy to be affected by their subjective cognition. It has the advantage 
of truly reflecting the environmental preferences and behaviour characteristics of the elderly. Although 
recent research have paid more attention to the behaviour patterns of the elderly in parks, there is few in-
depth studies on the health behaviour of the elderly in parks under the cold climate. Therefore, taking 
Changchun as an example, combined with behaviour observation, interview, map marking and statistical 
methods, this paper explored the relationship between paths and the elderly health behaviour in different 
seasons, which provided some reference for the paths design to promote active aging under the 
background of special regional climate. 
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2. Materials and methods 
2.1. Data acquisition 

At present, the number of elderly people over 60 years old in Changchun has reached 1.9 million, 
accounting for 22% of the total. There are 90 urban parks in Changchun that can carry the health behaviour 
of the elderly, mainly distributed in the central area. The automobile industry development zone, with its 
high density of elderly population and insufficient park accessibility, is one of the breakthrough points for 
Changchun to effectively deal with aging. In this study, November 20-December 13, 2020 and May 6-May 
12, 2021 were selected as the investigation periods. The average temperature were about - 11 ℃ and 10 ℃ 
respectively, which had the universal characteristics of winter and spring climate. Considering that the 
elderly generally choose parks near their residential areas, excluding parks with too large or too small scale, 
we finally selected Daishan Park, Jinjiang Park, Changchun park and Jinxiu Park with more elderly people 
as the observation objects (they are simplified as DS Park, JJ Park, CC Park and JX Park respectively below). 

Table 1. Excerpts from the atlas of pathways in sample parks 

Sample park Excerpts from the atlas of pathways 

DS Park 

 

JJ Park 

 

CC Park 
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JX Park 

 

2.2. Research design 

Firstly, through behaviour observation and map marking, we observed the behaviour types, number of 
activities and exercise intensity of the elderly in each time period of sample parks. We observed and 
recorded every time with a fixed route, stayed at each node for 10min, and selected the visual height of 
most elderly people - 1.6m to take photos. By combining on-site records with rapid photo records, we 
formed a sample park pathways atlas (Table 1) and behaviour map to obtain the healthy behaviour law 
carried by these spaces. Then, we combined the regular and repeated interviews with 26 elderly users to 
mine their psychological perceived environmental needs according to word frequency. Afterwards, the 
above research results as the basis, through Excel and SPSS analysis, we explored the spatial characteristic 
elements that significantly impact on the health behaviour of the elderly, and constructed a five-
dimensional evaluation standard to analysis the current situation. Finally, we tried to put forward 
optimization strategies of similar pathways in cold regional parks (Figure 1). 
 

 
 
Figure 1. Research framework. Source: Authors.   Figure 2. The number of the elderly on pathways in 

different periods of winter and spring. Source: Authors. 

3. Results  
3.1. Spatial and temporal distribution of health behaviour of the elderly carried by 

pathways 

Elderly health behaviour carried by paths include walking and running fitness behaviours of individuals and 
2-3 people groups, and leisure behaviours such as chatting, taking photos, walking dogs and so on. The 
number of visitors and exercise intensity are important indicators to characterize the spatial preference of 
elderly health behaviour. In winter, health behaviour of the elderly are mainly for the purpose of fitness, 
while in spring, the purpose of recreation are increasing. From the distribution of the number of people in 
a day, in winter the number of walking and running activities on pathways of DS and JX Park in daytime is 
higher than evening, and the peak value in JJ and CC Park is in the evening (Figure 2). In four sample parks 
in spring, the number of people at night is higher than that during the day (Figure 2). According to the 
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overall presentation of the behaviour map, it can be found that there are significant differences in the 
number of activities between the main paths and internal paths in these parks (Figure 3 and 4). 

According to the health standards of the World Health Organization, that is, the fast walking frequency ≥ 
100 steps / min and the running frequency ≥ 150 steps / min, we distinguished and recorded behaviours 
of different exercise intensity. MET can be understood as the energy consumption level relative to the 
resting metabolic state in a specific active state, and can be used to express the exercise intensity, 
formulate individualized exercise prescription, determine the maximum exercise ability and cardiac 
function level, etc. The MET value of mild exercise is less than 3, 3 ~ 6 is moderate physical activity, and 
more than 6 is high-intensity exercise. We took the proportion of people with medium and high exercise 
intensity as the index, that is, the proportion of people with MET higher than 3, to characterize the ability 
of path space to support activities with medium and high intensity. On this basis, we visualized the 
supportability of path space for different behaviours in sample parks (Figure 5 and 6), which is convenient 
for us to explore the law of elderly health behaviour carried by path spaces. 

Figure 3. Path extraction and the number the elderly in sample parks in winter. Source: Authors. 

Figure 4. Path extraction and the number of the elderly in sample parks in spring. Source: Authors. 

In winter, 77.4% and 71.7% of the elderly in DS Park and JX Park respectively took more than three rounds 
of circular exercise on main paths. Only 62.3% of the elderly in CC Park exercised along the ring paths. The 
number of medium and high intensity activities accounted for 18.9%, 16.6% and 21.7% respectively in these 
three parks. In JJ Park, without obvious circulation route, 64.2% of the elderly usually exercised around 
water and central square, and the proportion of the elderly with MET>3 is 23.7%. Moreover, JJ Park and 
CC Park had significantly more people exercising at night than during daytime.  

In spring, most elderly people were still used to circular movement along the main line, and its proportion 
of DS Park, JX Park, CC Park and JX Park were 79%, 76.3%, 69.2% and 68.7% respectively. At the same time, 
the path support to the elderly with met > 3 increased to 22.4%, 17.3%, 24.5% and 24.1% respectively. 

DS Park                                         JJ Park                                     CC Park                              JX Park 

DS Park                                         JJ Park                                     CC Park                              JX Park 
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Figure 5. The supportability of paths for medium and high intensity activities in sample parks in winter. Source: 
Authors. 

Figure 6. The supportability of paths for medium and high intensity activities in sample parks in spring. Source: 
Authors. 

3.2. Perceived requirements for elderly health behaviour on pathways 

In order to better understand the internal needs of the elderly for health behaviour, we randomly selected 
26 elderly people with high exercise frequency for in-depth interviews in spring and winter. Combined with 
the coding and translation of written materials by grounded theory, the perceived requirements for elderly 
health behaviour in these parks were summarized as sense of security, comfort, convenience, scenic beauty 
and sense of belonging (Figure 7). Among them, paths with different characteristics had different support 
for health behaviour of the elderly, and its needs are also different in different periods and seasons. 

Figure 7. Perceived requirements analysis of elderly health behaviour. Source: Authors. 

3.3. Spatial feature recognition of influencing elderly health behaviour 

On account of the internal needs of the elderly for perception environment, i.e., sense of security, comfort, 
convenience, scenic beauty and sense of belonging, the spatial features and elements were transformed 

DS Park                                         JJ Park                                   CC Park                              JX Park 

DS Park                                         JJ Park                                     CC Park                              JX Park 
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to identify relevant category variables and continuous variables (Table 2). We selected 13 category 
variables preliminarily, including a1. whether is adjacent to entrances and exits, a2. linear change, a3. 
whether there is slope, a4. whether the pavement is anti-skid, a5. whether the pavement is retarded, a6. 
whether the plant structure is rich, a7. whether there are decorations in trees, a8. whether facilities (stools, 
trash cans) are available, a9. whether there are signboards, a10. whether illumination is appropriate, a11. 
whether there are landscape sketches, a12. whether is adjacent to water, and a13. Whether the activity 
area is visible. Similarly, we screened 4 continuous variables, including b1. height width ratio, b2. width 
value, b3. length of non turning and intersection sections, and b4. green and blue vision rate. The slope 
and decoration cannot be further analysed in our study because there is no sufficient sample to compare, 
so they were removed. 

Table 2. Spatial feature recognition 

Internal 
requirements 

Spatial components 
involved 

Categorical variable  
identification 

Continuous variable 
identification 

Sense of security Paving, facilities Whether there is a slope; whether the 
pavement is anti-skid; whether there are 
signboards; Whether the lighting conditions 
at night are good 

 

Comfort Paving, plants Whether the pavement is retarded; linear 
change 

Aspect ratio; width value; 
length of sections without 
turning or crossing; ... 

Convenience Facilities Whether the pathway is close to entrances 
and exits; whether facilities (stools, trash 
cans) are available 

 

Scenic beauty Plants, water 
features, landscape 
sketches 

Whether the plant level and collocation are 
rich; whether there are decorations in trees; 
whether there are sketches; whether the 
water is visible and touchable 

Green - blue vision rate; ... 

Sense of 
belonging 

landscape sketches, 
functional areas 

Whether the activity area is visible  

Furthermore, taking the above spatial characteristic elements as independent variables, the number of 
elderly and the proportion of the elderly with MET > 3 as dependent variables, we conducted several 
groups of correlation analysis to obtain the perceived preferences and significant influencing factors of the 
elderly. Among them, independent sample T-test method was used for category variables, Pearson 
correlation analysis was used for continuous variables, and the following results were obtained ( Table 3 
and 4 ) . 

Table 3. Category variables that significantly affect elderly health behaviour on pathways 

 Proportion of the elderly with MET > 3 Number of the elderly 

Winter D. Winter N. Spring D. Spring N. Winter D. Winter N. Spring D. Spring N. 

T Sig. T Sig. T Sig. T Sig. T Sig. T Sig. T Sig. T Sig. 

a1 -.2
11 

.844 1.4
97 

.213 .30
6 

.776 1.5
44 

.202 -.1
19 

.912 .78
6 

.480 -.6
94 

.538 .40
3 

.710 

a2 1.2
64 

.279 -.2
70 

.801 1.2
35 

.288 -.4
88 

.653 1.6
77 

.176 .34
8 

.747 .73
4 

.506 .08
0 

.941 

a4 2.8
85 

.048 .55
1 

.612 2.2
30 

.094 .35
1 

.745 2.9
80 

.046 1.3
94 

0.243 .87
7 

.433 .45
7 

.674 
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a5 3.4
58 

.028 .67
6 

.538 2.8
35 

.050 .45
3 

.675 2.4
04 

.078 1.4
33 

.229 .86
8 

.376 .57
7 

.597 

a6 .76
8 

.488 .34
1 

.751 .92
0 

.413 .27
9 

.795 .74
5 

.502 .62
1 

.571 2.8
36 

.050 .11
2 

.916 

a8 -.6
28 

.568 .16
7 

.876 -.6
34 

.563 .40
7 

.706 -.7
11 

.520 -.2
84 

.792 -.2
35 

.826 .09
0 

.933 

a9 .15
5 

.885 -.4
18 

.699 .30
1 

.730 -.4
91 

.651 -.1
02 

.924 -.3
14 

.771 .36
1 

.737 .02
7 

.980 

a10 .12
0 

.910 2.8
48 

.050 .32
1 

.761 2.9
48 

.045 .22
7 

.833 2.9
27 

.049 -.5
93 

.587 2.9
60 

.047 

a11 .48
4 

.655 .35
6 

.741 .21
6 

.840 .33
6 

.755 -.0
36 

.973 .11
9 

.912 .20
7 

.847 .17
9 

.867 

a12 .57
7 

.597 -.7
24 

.512 .38
3 

.723 -.8
34 

.454 .40
7 

.707 -.1
83 

.864 2.8
55 

.049 .52
5 

.630 

a13 .54
9 

.614 -.1
66 

.876 .24
6 

.818 -.1
91 

.858 2.9
18 

.049 .29
0 

.788 .14
5 

.892 .16
7 

.880 

Note: D. stands for daytime, N. stands for night. 

Table 3. Continuous variables that significantly affect elderly health behaviour on pathways 

 Proportion of the elderly with MET > 3 Number of the elderly 

Winter D. Winter N. Winter D. Winter N. Winter D. Winter N. Winter D. Winter N. 

p Sig. P Sig. P Sig. P Sig. P Sig. P Sig. P Sig. P Sig. 

b1 -.2
95 

.582 .20
6 

.705 -.3
42 

.521 .22
5 

.678 -.2
31 

.670 .00
2 

.997 -.870
* 

.029 -.0
84 

.878 

b2 .15
5 

.777 .31
5 

.556 .29
9 

.578 .32
3 

.546 .08
0 

.884 .27
0 

.616 -.237 .662 .07
2 

.896 

b3  .84
8* 

.039 .38
0 

.472 .89
5* 

.020 .35
5 

.504 .53
2 

.293 .63
6 

.189 .287 .594 .38
2 

.470 

b4 -- -- -- -- .20
9 

.701 -.1
82 

.739 - -- -- -- .883* .024 .08
3 

.879 

Note: D. stands for daytime, N. stands for night; *P＜0.05, **P＜0.01, ***P＜0.001. 

3.4. Perceived pathways evaluation of elderly health behaviour  

In view of the above significance analysis of the spatial characteristics of elderly health behaviour, and 
combined with their internal needs, we selected specific indicators of each dimension. These selected 
indicators were used for scoring evaluation, and the weight was adjusted according to different walking 
types (Table 5). 

Table 5. Perception evaluation of pathways 

Evaluation dimension Selection of main indicators Scoring 

Sense of security Anti-slip degree, illuminance of 
lighting facilities 

Medium and high intensity exercise: high; low-
intensity exercise: high 

Comfort Retardation and continuity Medium and high intensity exercise: high; low-
intensity exercise: low 
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The evaluation criteria of relevant indicators are as follows: 

Retardation and anti-slip degree: The current situation of these parks shows that the pavement materials 
mainly include plastic, concrete, wooden plank, stone and gravel. Considering the safety and comfort of 
sports, plastic is rated 5 points, concrete 4 points, wooden plank road 3 points, stone 2 points and gravel 1 
point. 

Illuminance of lighting facilities: Pathways on site are mainly illuminated by vertical street lamps. According 
to the lighting standards and actual conditions, the paths with illuminance > 21lx and other auxiliary lighting 
are rated as 5 points, 15-21lx as 4 points, 10-15 as 3 points, 5-10lx as 2 points, and < 5lx without other 
auxiliary lighting as 1 point. 

Continuity: The survey shows that the faster people walk, the more they prefer continuous paths. The long 
section without turning and crossing on site is about 200m. Therefore, taking 200m as the cut-off point and 
considering the current situation ,the scoring rules are: 5 points for > 200m, 4 points for 100 ~ 199m, 3 
points for 50 ~ 99m, 2 points for 20 ~ 49m and 1 point for < 19m. 

Blue-green visual rate: We used greenrate to analyze the pictures of the pathways we took. According to 
the analysis results, the average blue-green visual rate is 25%, and the maximum and minimum values are 
49% and 12%. Therefore, when the value is > 40%, give 5 points, 30-40% 4 points, 30-20% 3 points, 10-20% 
2 points and < 10% 1 point. 

Facility completeness: If all facilities meet the use needs and are updated and maintained in time, 5 points 
can be given, 4 points can be given if they meet the use needs, 3 points can be given if they meet the basic 
use needs, 2 points for insufficient facilities and occasional maintenance, and 1 point for obvious 
insufficient facilities and no renewal and maintenance. 

Richness of plant level and visibility of activity site: 5 points can be given if the sight is transparent and the 
structure level is rich, such as “arbor-shrub-grass” structure; clear sight and relatively rich levels, such as 
"shrub-grass", rate 4 points; give 3 points for medium visibility, such as “arbor-grass”; poor visibility, such 
as “tall trees - low trees”, 2 points can be given; unable to see the activity area, give 1 point. 

From these foundations, the significant influencing factors can be scored twice, and the evaluation results 
of these sample parks can be converted. These results can be used: for one thing, the obtained five-
dimensional score map can not only compare different parks horizontally, but also select the priority of 
spatial optimization at the individual level of the park (Figure 8, left); for another, integrating the five 
dimensions of each park, we can evaluate the ability of paths in different parks to support healthy 
behaviors with different intensities, and optimize those paths (Figure 8, right). 

Comparing the five-dimensional evaluation map of each sample park, it can be seen that: DS Park has high 
scores in the dimensions of sense of belonging and convenience; JJ Park has high scores in sense of security 
and comfort; CC Park has high scores in the dimensions of scenic beauty, security and comfort; JX Park is 
outstanding in terms of scenic beauty. In terms of the support of sample parks for different intensity health 
behaviours, JJ Park has stronger support for medium and high intensity sports as a whole, and CC Park has 
stronger support for different intensity sports, with little difference. JX Park may not have high support for 
both because of its scale limit. 

Convenience Facility completeness Medium and high intensity exercise: low; low-
intensity exercise: low 

Scenic beauty Green and blue visual rate, Plant 
richness 

Medium and high intensity exercise: low; low-
intensity exercise: high 

Sense of belonging Activity site visibility Medium and high intensity exercise: low; low-
intensity exercise: high 
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Figure 8. Five dimensional evaluation results of sample parks (left); Supporting evaluation results of sample 
parks for different intensity exercise (right). Source: Authors. 

4. Discussion 
4.1. Attention of the elderly to spatial characteristics under different exercise intensity 

When the elderly carry out medium and high intensity health behaviour, they pay more attention to the 
characteristic elements of the pathway itself. And they do not have high requirements for the landscape 
on both sides of the path, and the effect of each factor varies with different behaviours. Jogging and other 
fast-speed activities have high requirements for the continuity, retardation and anti-skid degree of the path. 
The main reasons are as follows: firstly, jogging mostly occurs on the main pathways in these parks with 
strong continuity. Because its rhythm is stronger than other types of behaviour, if there are too many turns 
and more intersections, the movement rhythm will be affected, and it is easy to be injured due to untimely 
pace control. Secondly, joggers prefer plastic pavement with greater retardation. Because of its good shock 
absorption effect, it can reduce the damage to the joints caused by fast-speed movement. Thirdly, because 
of its fast speed and weak visual perception, the completeness of facilities, the beauty of landscape and 
the sense of spatial belonging are not the leading factors affecting the choice of pathways. 

For low-intensity exercise, due to the slow speed, the elderly have higher demand for the scenic beauty, 
turning richness and interest of the path space, and their leisure willingness is also enhanced. Therefore, 
they have higher requirements for scenic beauty and facility completeness. 

4.2. The spatial characteristics that significantly affect elderly health behaviour in different 

seasons and different times of a day 

Through the comparison of observation results and interviews, it is found that: in winter, most elderly 
people exercise with low-intensity for the purpose of fitness. In addition to the overall moving line design, 
the spatial elements that significantly affect the exercise intensity of the elderly in the daytime are whether 
the pavement is anti-skid, retarded and the length with no turning and no disturbing section. The spatial 
elements that significantly affect the preference of elderly health behaviour are whether the pavement is 
anti-skid and whether the activity area is visible. First of all, the elderly are most concerned about the safety 
of space. They just want to assist in fitness, and will not have too high requirements for exercise intensity. 
Secondly, the elderly prefer areas where people often gather. The interaction with people can promote 
their fitness behaviour and leisure behaviour. Furthermore, although some elements are not significant in 
the statistical results, combined with the interview, it is found that they prefer the semi open space with 
regular evergreen plants on both sides. On the one hand, the elderly believe that there are trees around 
the path during the day, which can create a safe atmosphere. On the other hand, these plants can play a 
guiding role to a certain extent. Similar to the trees along the path in JX Park, decorating them of fake 
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flowers and leaves with different colours can improve their pleasure during exercise. In terms of facilities, 
the design of landscape sketches will attract some elderly people to stay. Reasonable allocation of 
signboards with obvious instructions will also play a role in promoting to a certain extent. The setting of 
seat stools and garbage cans have no effect on healthy behaviour. Additionally, for the path space at night, 
appropriate lighting design and flat pavement are the most important factors. 

In spring, the purpose of fitness and recreation of the elderly has been enhanced, and the proportion of 
medium and high-intensity sports and the number of the elderly have increased as a whole. The results 
show that: firstly, the spatial characteristic factors that significantly affect the daytime exercise intensity of 
the elderly on the pathways are whether the pavement is retarded and the length of the section without 
turning and intersection. The reason may be that, on the one side, no accumulated snow in spring has an 
impact on the paving, and the material performance of the paving itself is highlighted. Moreover, the 
demand for fitness for the elderly in spring is stronger. Materials such as plastic runway can weaken the 
damage to joints during rapid exercise and improve the continuity and comfort of exercise. On the other 
side, jogging and fast walking people pay more attention to the health benefits brought by exercise itself, 
and are more inclined to individual undisturbed fitness behaviour. Secondly, the spatial characteristics that 
significantly affect their spatial preference are whether the plant structure is rich, whether it is adjacent to 
the water body, aspect ratio and blue-green visual rate. In spring, the path spaces carry various types of 
elderly health behaviours, mostly low-intensity fitness behaviours dominated by walking, accompanied by 
leisure behaviours such as recreation, photography and chat. Therefore, they pay most attention to the 
beauty of the scenery around the pathways. Water can improve the microclimate of local space, and the 
calm and open water surface can restore and improve their emotional state, the elderly prefer to move in 
the path space of adjacent waterscape hence. Similarly, path spaces with colourful flowers and leaves will 
attract more elderly people to take photos and enjoy the scenery, and indirectly lead to more social 
behaviour. Aspect ratio and blue-green visual rate are the most direct factors affecting the spatial 
perception of the elderly. It is found that the number of activities is the largest when the aspect ratio is 
between 2.0 ~ 2.5. When the blue-green visual rate is greater than 30%, the elderly feel better about space. 
Due to the limited sample size, no repressed spatial feeling caused by too large green visual rate is found. 
Additionally, although the facility elements do not show a significant impact in statistics, their reasonable 
allocation and maintenance will also improve the spatial perception of elderly health behaviour. At last, 
lighting conditions are the most important factor for the activity intensity and number of people at night 
in spring. 

4.3. Optimization strategy of pathways based on evaluation results 

4.3.1Overall configuration optimization 

At first, on the whole, the use feeling of the path spaces can be ameliorated by improving the moving line 
design and functional configuration. In particular, JJ Park can strengthen the circular route guidance of the 
main path. Other path spaces should also be divided into areas with different exercise intensity, namely 
aerobic jogging area and high-energy walking area. At the meanwhile, it is necessary to increase the sign 
prompt system and night running navigation system, and cooperate with planting with different 
characteristics (Figure 9). 

4.3.2Detail design optimization 
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The detailed design can be optimized by decomposing the constituent elements of the path space, i.e. 
paving, plants and water, facilities and landscape sketches, so as to meet the supporting needs of various 
spaces. 

Figure 9. Schematic diagram of path space intensity zoning (left); Schematic diagram of path space cross 
section(right). Source: Authors. 

1) Paving. The paving material can be selected according to different exercise intensity. Plastic can 
be used in high-energy walking area to improve the comfort of walking. The slow walking area can be made 
of anti-skid materials such as permeable bricks, or some areas can be combined with pebbles to change 
the splicing mode and texture of the pattern, so as to improve the safety, increase the interest and achieve 
the effect of massage. It is also suggested to mark "starting point, 50m interval" and other signs on the 
pavement near the entrance to facilitate the elderly group to calculate their exercise. 

2) Plants and water. The combination of "trees with higher branching points + shrubs " can be 
selected for the plants between the walking area and the activity area to increase the sense of spatial 
permeability and promote the interaction of different spatial activity groups. Plants that can block the line 
of sight should be planted next to the walking area, so as to form a clear guidance and improve the 
continuity of high-intensity exercise (Figure 9). In terms of plant configuration, flowering plants should be 
given priority. In combination with seasonal changes, plants with unique seasonal aspect and health care 
plants can be selected. Medical research has found that breathing in the face of pine trees can reduce the 
incidence of cardiovascular diseases by 20% (Leng, H.,etc..2021), hence it can increase the planting of pine 
trees. When possible, the visibility of water body can also be increased in the path space. Artificial 
waterscape and simulated waterscape can also improve their spatial perception. It is worth mentioning 
that plant barriers are supposed to be appropriately added between pathways in park directly connected 
to urban roads. Evergreen trees such as pine, cypress and fir can be selected to reduce the harm of 
automobile exhaust pollution and improve the comfort and safety of the site(Yang J.H. ,etc..2017). 

3) Facilities and landscape sketches. Antiseptic timber that can adapt to climate change can be 
considered in the selection of leisure facilities to improve the comfort of intermittent sports. In full 
consideration of the falling of ice and snow in winter and shading in spring, leisure facilities, goods 
placement facilities and lighting facilities can be appropriately added. Lighting facilities can be set in 
combination with ground lamps or lamp strips, and the illuminance and colour temperature of light sources 
can be adjusted reasonably. According to relevant research conclusions, it is best to adjust the illuminance 
value to about 42lx. When the illuminance of spatial light source is low, the colour temperature can be 
adjusted to 500K to compensate the visual feeling of space (Ma, H., etc..2019). Further, it is very necessary 
to add night navigation system and sign prompt system, especially in parks with large scale and unclear 
route like CC Park. Considering the eyesight of the elderly, the font of the identification system ought to be 
increased, its colour ought to be coordinated, and the day and night brightness conversion and real-time 
ought to be ensured. Its content is supposed to meet the needs of science popularization and prompt. 
Landscape sketches can combine the characteristics of ice and snow, increase the colour expression and 
regional culture of structures, and appropriately add colourful decoration on trees to improve the 
atmosphere of the park and improve the interest and attachment of the site landscape. 
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4.3.3 Management and maintenance optimization 

Improving the management and maintenance of the pathways in parks can be implemented from three 
aspects: seasonal resource transformation, environmental quality maintenance and timely renewal of 
facilities. Firstly, it is suggested to make full use of ice and snow resources in winter and tourism resources 
in spring, and carry out sports and competitive games for the elderly by relying on street or community 
organizations. Secondly, the maintenance of environmental quality mainly includes timely cleaning up 
snow, fallen leaves and garbage to keep the fitness environment clean and tidy. Thirdly, old fitness facilities 
and identification systems should be repaired and updated in time to ensure their safety, comfort and 
convenience. 

5. Conclusion 
Based on above discussion and conclusion, these optimization strategies can be extended to similar parks 
in order to better meet the use needs of the elderly. Last but not least, more empirical studies are needed 
in the future to effectively improve the health effect of the park on the elderly and improve the overall 
health level of the elderly under the special climate background. 
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Abstract

There are a large number of historic blocks and a high proportion of seniors in Beijing Xicheng
District, which is an important area where modern life and traditional space meet. With its
renewal and construction, public space has become the key to reshape the historic blocks' living
atmosphere. However, do these public spaces meet the living needs of most residents? Under the
advocacy of community life circle, we will return to observing residents' daily life and space
needs to explore age-friendly renewal for the historic blocks.
This paper takes seniors as the research object, selects the public space in the historic blocks of
Beijing Xicheng District to explore the impact of public space and seniors' behaviors. The survey
results show that:
1. The distribution of public space in the historic blocks is unbalanced, showing differences in
quantity, area, function and other aspects.
2. Through the observation of seniors' behavior characteristics, it is found that behavior with high
percentage and frequency of occurrence should be taken into consideration of behavioral needs.
3. Discussing the impact of spatial form on different behaviors' frequency, it is found that space
area, number of seats, number of facilities, etc. are important factors that affect the seniors'
behavior.

Keywords

Historic blocks, Public space, Seniors' behaviors, Age-friendly renewal, Community life circle

1. Introduction
As an important location for carrying urban culture and development, historic blocks are usually located
in the old city area, close to the city's traditional commercial, cultural, and landscape centers, and gather
memories of the city's times. However, with the advancement of urban modernization, a prominent
contradiction has formed between the increasing living demand of residents and the supporting supply of
historic blocks. Problems such as crowded living environment, backward infrastructure, and lack of
activity venues make the neighborhood gradually lose its former living atmosphere. Therefore, in the
exploration of the protection and renewal of historic blocks, improving the living environment has
become a new focus of attention.
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1.1. Public space issues in historic blocks

In the construction of community life, urban public space has become an important place for people to
participate in daily life. Preserve the traditional pattern of historic blocks often makes it difficult to
discover more public spaces. Take Beijing's historic blocks as an example. Due to the high density of
population, public space and population numbers are not matched.

1.2. Seniors' Behavior in historic blocks

China has entered an aging society since 2000. By 2019, there were 253.88 million people aged 60 or
above, accounting for 18.1% of the total population, and people aged 65 or above accounting for 12.6%,
showing a rapid growth of aging. According to statistics, about 84% of seniors in China live in
communities built before 2000. (Ju & Lu, 2017) The earlier the house is built, the greater the density of
seniors. As a typical living community in the early stages of old city, historic blocks have gathered a large
number of aging population due to the housing system, economic conditions, physical and psychological
reasons. Therefore, the research on the ageing of public spaces in historic blocks should be paid attention
to. At present, the research on ageing in public spaces is based on traditional investigations, which
explore the behavior needs of seniors from psychological, physiological, and social aspects; further
research, multiple regression analysis is one of the common models to explore the relationship between
crowd behavior and spatial characteristics (Wang et al., 2019; Sun et al., 2020), and objective data
analysis has not been fully applied to the research of public spaces in historic blocks.

1.3. Update direction of community life circle background

In 2018, China's "Urban Residential District Planning and Design Standards" pointed out that the
characteristics of residents' temporal and spatial behavior were used as the standard for the division of
residential spaces and the allocation of public facilities, and proposed a "5min-10min-15min" community
life circle structure. The proposal of the new standard replaces the traditional concept of residential area,
promotes the community life circle as the main content of community planning practice, which focuses
on the research of public service allocation and public space optimization. Under the guidance of
community life circle, historic blocks as an early residential community unit should also receive special
attention, especially from the residents' living needs.

This research takes public spaces in historic blocks as the object, and forms the cognition of its current
layout and type characteristics. For seniors living in historic blocks, what are their daily behaviors in
participating in public spaces? What daily behaviors often occur? Does the form of public space affect the
seniors' behavior? These are extremely important for the improvement of the aging environment in
historic blocks. On the one hand, it can reactivate the life scene and enhance vitality; on the other hand,
it can combine the real needs of seniors to optimize the allocation of resources and spaces in the historic
blocks' life circle.

2. Materials and methods
2.1. Study area

The historic blocks in Beijing's Xicheng District were chosen as the research area to explore the public
space and behavior used by seniors. The reasons for the selection are as follows:

1. The Beijing Government approved the "Protection plan of 25 historical and cultural conservation areas
in Beijing old City", twelve of them are located in Xicheng District, which is a typical area of Beijing's
historic blocks.
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2. At the end of 2019, the population of Xicheng District was 1.137 million, and people aged 65 or above
accounted for 25.2%. There are a large number of seniors, which has practical significance for the
research on the ageing of public space in this area.

Figure 1. Study Area and Distribution of Sample Space. Source: Author's own graph.

2.2. Data collection

Data collection includes two aspects:

1. Determine 40 public space samples of historic blocks, measure their morphological indexes and collect
relevant data;

2. Continuously observe and record seniors' daily behavior, and extract valid data.

2.2.1. Spatial data

Based on the investigation and literature review, eight objective indexes of spatial form were selected,
involving four aspects: space construction, facility configuration, green landscape, and surrounding
environment.

Table 1. Objective Indexes of spatial form. Source: Author's own data.

1. Space area (unit: m2)

2. Seats are counted in person units.

3. Degree of space enclosure：① The space enclosed by one side, with weak limitation, acts as a barrier to the sight in one direction; ② The space

enclosed by two sides, guiding people's sight and behavior, forming a fluid space without a sense of staying; ③ The L-shaped corner space with two

sides has a certain closure and produces an obvious sense of domain; ④ The U-shaped vertical interface forms a space enclosed on three sides, and

the beginning is extroverted; ⑤The enclosed space on all sides has a strong sense of closure.

4. The average width of the street adjacent to the space.

Space construction Facility configuration Green landscape Surrounding environment

Space area1 Number of seats2 Green coverage rate Height of surrounding
buildings

Degree of space enclosure3 Number of facilities Species number of colors within
large area in the line of sight

Width of adjacent streets4
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2.2.2. Behavioral data

The daily behavior of seniors in 40 sample spaces was continuously observed (no less than 0.5 hours per
sample space and avoiding breakfast, lunch, or dinner time). Through the observation of seniors'
behavior, image recording, spatial annotation and other methods, survey the activity needs and
preferences of seniors to obtain data.

2.2.3. Data processing

The seniors' behaviors are summarized in field observations, so some behaviors are accidental. The data
should be optimized to reflect trends as closely as possible. SPSS software is used to divide the behavior
data into bins, using "highest", "high", "medium" and "low" to classify, make continuous variables into
ordinal variables. Spatial data also adopts similar methods to optimize processing.

2.3. Data analysis

2.3.1. Spatial analysis

Using GIS analysis platform, with the public space of each historic block as the main body, analyze the
accessibility and agglomeration characteristics of public space and service facilities, and carry out visual
expression.

2.3.2. Behavioral analysis

Based on data statistical analysis methods, explore the types, regularity, incidence and frequency of
seniors' behaviors in public spaces.

2.3.3. Impact analysis

The research uses public space form indexes as independent variables and the frequency of behavior
types as dependent variables to construct an ordinal logistic regression model. The model interprets the
regression analysis results through odds ratios, which characterizes the possibility that the dependent
variable will change from low to high for each additional unit of the independent variable. Through model
construction, it explores the impact of spatial form on the frequency of seniors' behaviors, and obtains
the public space form indexes suitable for the ageing renewal.

3. Result
3.1. Public space analysis

The public space of historic blocks in Xicheng District is widely distributed, showing differences in density,
quantity, area and function.

From the perspective of community life circle resources and space allocation, the public space within 15
minutes of service can basically cover all historic blocks. The public space and its surrounding service
facilities form a density core and two sub-density cores, with certain differences in quantity allocation.
Among them, the core of the elements density is formed around Xidan business circle, which is mainly
affected by the spread of business functions, and services such as commerce, catering and transportation
facilities are more abundant; Public space, transportation, entertainment and living facilities gather along
Zhushikou West Street, while commerce and catering facilities gather in Dashilan Commercial Street. In
addition, public space, entertainment, and catering facilities gather in the southern part of Shichahai
Street, living and commerce facilities gather in Xinjiekou South Street. The distribution is greatly affected
by land use functions and road traffic.
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Table 2. Summary of Elements of Public Service Facilities in life circle. Source: Author's own data.

Facilities type Facilities subdivision POI number

Public space Public spaces such as rest, fitness, entertainment, and recreation 40

Traffic Facilities Bus stations, subway stations, parking lots, etc. 486

Recreational Facilities Sports venues, senior activity rooms, concert halls, theaters, recuperation
centers, etc.

352

Living Facilities Beauty salons, material delivery, maintenance sites, post offices, laundry
shops, etc.

451

Commerce Facilities Supermarkets, convenience stores, shopping centers, fruit and vegetable
markets, etc.

556

Catering Facilities Fast food restaurants, snack bars, Chinese and foreign restaurants, pastry
shops, tea halls, etc.

596

Figure 2. Nuclear Density Analysis of Public Service Facilities. Source: Author's own graph.

From the perspective of the positional relationship between public space and block, public space can be
summarized into three types: block interior, block periphery, and block intersection. Due to the
characteristics of traditional street texture and dense building distribution, there are more pointed
spaces inside the blocks; Linear spaces or point spaces are distributed along the road in the periphery of
the blocks; Block intersections are mainly area and point spaces, combined with the distribution of traffic
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stations and public facilities. Combined with the supply of public space infrastructure and the use of
people, public space types can be summarized into five types of rest, fitness, entertainment, recreation
and comprehensive activity.

Figure 3. Analysis of Public Space Service Radius. Source: Author's own graph.

Figure 4. Superposition Analysis for Nuclear Density of Public Service Facilities. Source: Author's own graph.

3.2. Behavioral activity analysis

The behavior data of seniors adopts an image recording method, and is coded by type. Combined with
the analysis of survey data, it can be found that seniors can accept a longer travel distance and time
when they are looking after children, dancing, singing and watching, while they tend to choose a close
public space when they sit at leisure, talk and walk the dog.
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Table 3. Coding of seniors' behaviors and interpretation. Source: Author's own data.

Encoding Interpretation

Buy and sell things Setting up a stall or talking and buying as a customer

Talk /

Dance, sing and watch Playing Musical Instruments, dancing and singing to the music and
watching others play

Eat something /

Look after children Any behavior related to look after children

Pass by Passing by the space without staying(including persons standing in the
field who cannot be distinguished from other acts)

Play cards/chess or watch Participating in playing cards/chess or just watching others play

Use mobile phones People who use mobile phones include playing with them, making calls
and so on

Fitness People who use fitness equipment and exercise on their own

Sit at leisure /

Walk the dog /

Figure 5. Analysis of seniors' behaviors and travel rules. Source: Author's own data.

3.2.1. Incidence for different behavior types(Percentage of occurrence)

Among the 40 sample spaces, "pass by" occurred in 36 sample spaces, accounting for 90%, occupying the
first place in all behaviors; "sit at leisure" occurred in 24 sample spaces, which has a greater percentage
of occurrence; In addition, "talk", "look after children" and "fitness" are also relatively high, which are
55%, 50%, and 35% respectively.
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Figure 6. Incidence for different behavior types(Percentage of occurrence). Source: Author's own data.

It can be concluded that when the public space of historic blocks is remodeled for aging, the needs of
high-incidence behaviors should be given priority, because they are most likely to occur.

3.2.2. Mean level of frequency of occurrence for different behavior types

Xuyang Sun and others selected the sample space of high-frequency behaviors for statistical analysis,
found that the high-incidence behavior and its frequency did not conform to the normal distribution, so
they used the median value to measure the trend of occurrence frequency, demonstrating the
importance of high-frequency behavior. In this paper, due to the large difference in data values (for
example, "fitness" behavior data fluctuates between 0-156), it is difficult to simply use the median to
calculate, so the occurrence frequency of behavior is assigned to show the average level.

Table 4. Medians of the frequency of occurrence for different behaviors. Source: Author's own data.

The analysis found that "fitness", "use mobile phones", "look after children" are highly likely to occur, but
in most cases their frequency is very low. The incidence and frequency of "dance, sing and watch" and
"play cards/chess and watch" are not high. Once they happen, a large number of people will gather,
which supports the accuracy of Xuyang Sun's analysis results.

3.3. The impact of public space form on the seniors' behaviors

This research categorizes the seniors' behaviors in field observation into three types: static, dynamic, and
group. Because some behavioral data lacks a considerable sample size, we hope to increase the sample

Talk Sit at leisure Buy and sell
things

Look after
children Eat something Dance, sing and

watch

Median 3.00 2.00 1.00 1.00 1.00 1.00

Use mobile
phones Pass by Walk the dog

Fitness Play cards/chess
or watch /

Median 1.00 5.00 1.00 1.00 1.00 /
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support in the analysis process by summarizing behavior types. Group behavior has the characteristics of
small possibility but a large number, which may be related to the time, hobbies and neighborhood
activities of seniors. Therefore, choose static and dynamic behaviors to perform ordinal logistic
regression analysis with the public space form.

Table 5. Behavior types of seniors. Source: Author's own data.

3.3.1. Static behavior data analysis

In the ordinal logistic regression analysis, space area, number of seats, height of surrounding buildings,
and degree of space enclosure are the main spatial form indexes that affect the static behavior of seniors
in public space, as shown in Table 6:

1. Space area: smaller-scale space (295-900 ㎡ ) compared with large-scale space (>3445 ㎡ ), the
frequency of static behavior in large-scale space may be higher (OR=0.021<1, P= 0.003<0.05). The
functional divisions of large-scale public spaces are more diverse, providing more space for the elderly to
rest, sit, chat, and take care of children; But in some historic blocks with few public spaces, due to space
constraints, only small-scale spaces are distributed. Seniors with limited mobility also choose to take
outdoor rest, sunbathing, and babysitting in these spaces.

2. Number of seats: the space with a small number of seats (≤12) compared with the space with a large
number of seats (>30), the space with more seats (>30) may have a higher frequency of static behavior
(OR=0.068<1, P=0.041<0.05).

3. Height of surrounding buildings: compared with the surrounding buildings height of more than 13m,
the frequency of static behavior in the space with the surrounding buildings height of 6-13m may be
higher (OR=64.259>1, P=0.039<0.05). The reason is that the surrounding buildings height of 6-13m is
moderate, which can not only form a good sense of space restriction and recognition, but also avoid the
sense of space depression caused by excessively high buildings.

4. Degree of space enclosure: the space enclosed by one side compared with the space enclosed by four
sides, the frequency of static behavior in the space enclosed by four sides may be higher (OR=0.008<1,
P=0.009<0.05). The space enclosed by two sides compared with the space enclosed by four sides, the
frequency of static behavior in the space enclosed by four sides may be higher (OR=0.021<1, P=0.051).
The space enclosed by all sides is generally enclosed by buildings, walls, and green landscapes to form a
relatively quiet space atmosphere. Seniors are more inclined to choose such spaces for static behavior
activities.

Table 6. Result of the ordinal logistic regression analysis for the impact of spatial form on the frequency of
static behavior. Source: Author's own data.

Objective indexes of spatial form Sig.a Odds ratio

95% wald confidence
interval for Exp(B)

Lower Upper

behavior type Interpretation Kinds of behaviors

Dynamic behavior Small range behavior for seniors Walk the dog, pass by, fitness

Static behavior A wide range or large amount of
physical behavior for seniors

Use mobile phone, eat something, look after children,
buy and sell things, sit at leisure, talk

Group behavior Group behaviors with more than
three people Play cards/chess or watch, dance, sing and watch
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Space area

≤ 294 ㎡

295-900 ㎡

901-3445 ㎡

> 3445 ㎡

0.626

0.003

0.395

.

0.404

0.021

0.375

1

0.011

0.002

0.039

.

15.393

0.267

3.582

.

Number of seats

≤ 12

13-30

> 30

0.041

0.624

.

0.068

0.564

1

0.005

0.057

.

0.897

5.570

.

Green coverage rate

≤ 44.6%

44.7%-66.9%

≤ 66.9%

0.525

0.189

.

0.457

4.370

1

0.041

0.485

.

5.122

39.407

.

Species number of colors within large area
in the line of sight

≤ 3

4

≥ 5

0.399

0.848

.

0.349

0.730

1

0.030

0.030

.

4.017

18.055

.

Height of surrounding buildings

≤ 5m

6-13m

> 13m

0.961

0.039

.

0.960

64.259

1

0.185

1.239

.

4.973

3333.490

.

Width of adjacent streets

≤ 5m

6-22m

> 22m

0.303

0.139

.

4.784

6.096

1

0.244

0.557

.

93.854

66.768

.

Number of facilities

none

exist

0.200

.

0.235

1

0.026

.

2.155

.

Degree of space enclosure

1. The space enclosed by one side

2. The space enclosed by two sides

3. The L-shaped corner space with two sides

4. The U-shaped space with three sides

5. The space enclosed by all sides

0.009

0.051

0.298

0.157

.

0.008

0.021

0.084

0.085

1

0.000

0.000

0.001

0.003

.

0.307

1.020

8.871

2.581

.

a. Sig could demonstrate if the result is statistically significant. In general, if it is less than 0.05 (P < 0.05), the result is statistically significant.
Otherwise, the result is statistically insignificant.
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3.3.2. Dynamic behavior data analysis

In the dynamic behavior of seniors, the frequency of "pass by" is very high, but it may be related to
factors such as accessibility and convenience. The amount of data will affect the result judgment of the
overall dynamic behavior, so the "pass by" data is removed for calculation. The result shows that space
area, green coverage rate, width of adjacent streets and number of facilities are the main spatial form
indexes that affect the dynamic behavior of seniors in public space, as shown in Table 7:

1. Space area: The frequency of dynamic behavior in small-scale space (≤294 ㎡) is higher (OR=1.438>1,
P=0.000<0.05). The small-scale space is better than other spaces because there are many small-scale
public spaces in historic blocks, which are more suitable for meeting the daily activity needs of seniors
with limited mobility.

2. Green coverage rate: The frequency of dynamic behavior is higher in low green coverage space
(≤44.6%) (OR=317.343>1, P=0.009<0.05). It shows that the occurrence of dynamic behavior is mainly in
public space with the coverage of low green coverage and high pavement.

3. Width of adjacent streets: Compared with the widest adjacent street (>22m), the frequency of dynamic
behavior may be higher in public spaces with relatively wide streets (6-22m). (P=0.001<0.05). Combined
with field interviews, it can be concluded that behaviors such as walking the dog, fitness generally occur
near streets with appropriate widths. Because of fewer vehicles and crowds, it is safer to perform
dynamic behaviors.

4. Number of facilities: The frequency of dynamic behavior in the space with facilities is higher
(OR=317.343>1, P=0.006<0.05). According to the specific number of facilities in different spaces, the
more the number of facilities, the higher the frequency of dynamic behavior, so does the possibility of
occurrence.

Table 7. Result of the ordinal logistic regression analysis for the impact of spatial form on the frequency of
dynamic behavior. Source: Author's own data.

Objective indexes of spatial form Sig.a Odds ratio

95% wald confidence
interval for Exp(B)

Lower Upper

Space area

≤ 294 ㎡

295-900 ㎡

901-3445 ㎡

> 3445 ㎡

0.000

0.000

0.019

.

1.438

0.003

0.039

1

2.937

0.000

0.003

.

0.007

0.072

0.592

.

Number of seats

≤ 12

13-30

> 30

0.105

0.059

.

0.138

0.050

1

0.013

0.004

.

1.510

0.616

.

Green coverage rate

≤ 44.6%

44.7%-66.9%

≤ 66.9%

0.009

0.833

.

317.343

1.282

1

4.231

0.128

.

23802.404

12.841

.

Species number of colors within large area
in the line of sight
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≤ 3

4

≥ 5

0.185

0.163

.

12.208

22.273

1

0.303

0.283

.

491.968

1750.654

.

Height of surrounding buildings

≤ 5m

6-13m

> 13m

0.550

0.054

.

1.831

0.005

1

0.252

4.299

.

13.292

0.484

.

Width of adjacent streets

≤ 5m

6-22m

> 22m

0.513

0.001

.

3.073

388.294

1

0.106

12.441

.

88.670

12118.660

.

Number of facilities

none

exist

0.002

.

0.006

1

0.000

.

0.157

.

Degree of space enclosure

6. The space enclosed by one side

7. The space enclosed by two sides

8. The L-shaped corner space with two sides

9. The U-shaped space with three sides

10. The space enclosed by all sides

0.506

0.226

0.080

0.774

.

0.284

11.540

0.009

0.589

1

0.007

0.220

4.461

0.016

.

11.650

606.594

1.764

21.979

.

a. Sig could demonstrate if the result is statistically significant. In general, if it is less than 0.05 (P < 0.05), the result is statistically significant.
Otherwise, the result is statistically insignificant.

4. Summary and Prospect
4.1. Strategies and Suggestions

4.1.1. Flexible layout of a multiform public space system

Related research suggests that the delineation of community life circle is not restricted by planning
boundaries, but should be embodied in an organic combination of potential activity space and actual
activity space, geographic environment and residents' behavior.

1. The community life circle of historic blocks should be laid out as much as possible in combination with
the current public space, and public service elements should be arranged near the comprehensive public
space to form the service core.

2. Build a multiform public space system of points, lines and areas inside and outside the block, so as to
promote the flexible use of potential space.

3. Strengthen the construction of identification system to improve the accessibility, recognizability and
sharing of public spaces.
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4.1.2. Benign interaction between different behaviors and space

Guided by seniors' behavioral needs, we should establish a benign interactive relationship between
different behaviors and public spaces, and promote the occurrence of different behaviors from the
perspective of public space location, form, and function.

1. Point space is limited by area, so flexible setting for landscape enclosure and facilities use should be
considered to realize the different use of behaviors.

2. The linear space distributed along the road should fully consider the accessibility, traversability and
safety of its surrounding environment.

3. The area space is positioned as a comprehensive public space, forming a reasonable design of
functional zoning, pedestrian circulation, facility configuration, etc., and considering the surrounding
service facilities and block entrances.

4.1.3. Ageing promotion of diverse space facilities

At the level of public space design, we should consider the use feelings brought by the environment,
landscape and facilities for the seniors.

1. Convenient entrances and landscape enclosure facilities shall be added outside the space to avoid the
interference of people and traffic flow.

2. The small public space inside the block should pay attention to the multi-effect use of the green
landscape and activity facilities.

3. The public space outside the block should strengthen the dynamic and static activity zoning, with green
landscape, node signs, infrastructure, barrier-free design, etc., to enhance the use experience of seniors.

4.2. Future research

This research is a small-scale case survey conducted in a relatively large area. The public spaces of all
historic blocks within the research area have been observed, which can generate more comprehensive
quantitative data. Transforming the spatial and behavioral characteristics observed on the spot into index
data, we can further explore the quantitative relationship between the seniors’ behavior and space
form scientifically, so as to provide a reference basis for the age-friendly renewal of public space in the
historic blocks.

In addition, due to the limitation of space and resources in historic blocks, we propose that its community
life circle should be laid out in combination with the current public space. This will arouse the attention of
how the concept of community life circle is used in special areas. We hope that the protection and
renewal of historic blocks is not limited to physical space, but should also concern the residents' life
services and quality.
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Control in Chang 'an City in Tang Dynasty 
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Abstract 

Chinese cities have a history of at least five thousand years, and the city of Chang'an in the Tang 
Dynasty is a milestone. The planning and design of Chang'an City represented the most advanced 
level in the world at that time and laid the foundation for the design of China's capital city. With 
the global outbreak of the new crown virus COVID-19, it is even more necessary to enter the 
"post-epidemic era" for urban epidemic prevention and governance measures. In the history of 
the Tang Dynasty, there were 49 plague outbreaks, but they still created prosperous situations 
such as the "Excellent Governance during the Zhenguan Times" and " Flourishment Age of 
Kaiyuan Era". This article analyzes and explores the urban epidemic prevention and governance 
system of Tang Chang’an City from six aspects, including the site selection,water supply and 
drainage system, medical isolation facilities, Li-Fang walled ward management system, 
landscaping, and mainstream medical ideological guidance, and summarizes previous experience. 
Provide reference for follow-up modern urban epidemic prevention and management. 

 

Keywords 

Tang Chang’an City, urban epidemic prevention and control,Lifang system, rain and sewage 
diversion,curfew 

1. Introduction 
Chang’an in the Tang Dynasty was the oriental cultural center that appeared incomparably attractive to 
Japan, an island country lying to the east of China. Thousands of Japanese during their lifetime aspired to 
set foot on China’s territory and visited Chang’an, considering it their greatest glory to study, seek 
enlightenment, sightsee, or witness the majesty of the Tang Dynasty’s prosperity in Chang’an. The 
majority of scholars maintain that Japan dispatched at least 19 batches of envoys to China in those days, 
called “Envoys to the Tang Dynasty” in Manyoshu (a Japanese collection of poems), among whom were a 
great many Japanese celebrities of that time. The culture brought back by them from the Tang Dynasty to 
Japan encompassed architecture and urban planning. Heijo-kyo and Heian-kyo were two renowned cities 
of Japan entirely modeled after Chang’an in terms of layout. Heijo-kyo, which served as Japanese capital 
since 710 AD, was rectangular in shape with main roads passing through from east to west and north to 
south around every 500 meters. Suzakumon, the main gate of the imperial city Heijo-kyo, was virtually 
directly modeled after the Zhuque Gate of the Daming Palace in Chang’an. The planning and design of 
Chang’an reached the world’s most advanced level at that time and laid the foundation for the design of 
China’s capitals ever since. Summarizing the epidemic prevention and control system of the Tang 
Chang’an could provide references for future generations about how to live in the post-epidemic era. 
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2. Literature Review 
2.1. Concept of urban epidemic prevention and control 

Broadly speaking, urban governance is a concept of urban space management, primarily related to issues 
such as urban positioning, planning, and sustainable development. It aims to achieve sustainable 
development in economy, society and ecology and obtain coordinated development within the entire 
region by combining the factors of production including capital, land, labor force, technology, information 
and knowledge. In a narrow sense, it refers to the process of interest integration during which 
government, private sector and non-profit organization, three main forms of organization that constitute 
an interdependent, multi-agent governance network, collaboratively tackle public issues, provide public 
services and promote public interest for the city based on equality and the governance mechanisms of 
participation, communication, consultation, and cooperation. Urban epidemic prevention and control 
appears essential in urban governance during the COVIOD-19 global pandemic. Local government has 
taken a number of measures and introduced various policies to fight against and contain the pandemic 
since its outbreak and to promote post-pandemic recovery and construction. Epidemic prevention and 
control refers to effective containment of epidemic diseases through coordination and cooperation 
among relevant departments under the leadership of the government. 

2.2. Methodology 

Research methods employed in this paper mainly include bibliometrics, historical analysis and case study. 
The first step was to statistically analyze existing academic papers on the Tang Chang’an that were 
published in the past eight years and identify their characteristics and research trends. The second step 
was to draw experience from related epidemic prevention and control measures taken by Chang’an 
through analysis of historical materials and in-depth discussion of the specific case. 

2.3. Existing research works on Tang Chang’an City 

In the present work, 150 documents published during 2013 and 2021 were selected from China National 
Knowledge Infrastructure (CNKI) by entering the keywords “Tang Chang’an City” (“唐长安城” in Chinese). 
The majority of their references, spanning nearly 70 years as shown by bibliometric visualization, are 
historical materials compiled and reprinted by Zhonghua Book Company in the late Qing Dynasty. The 
largest number of references come from 2009, when documents about the Tang Chang’an approximate 
60 probably due to major events occurring in that year, including construction of the Tang Daming Palace 
National Heritage Park in Xi’an, and archaeological excavations at the site of Xing’an Gate by Xi’an task 
force for Tang Dynasty’s cities sent by the Institute of Archaeology, Chinese Academy of Social Sciences. 
2019 has seen the publication of a number of books and reports thanks to archaeological research. 
Additionally, Chang’an City, Daxing City, Giant Wild Goose Pagoda, the Sui and Tang Dynasties, 
archaeological excavation, and Chongde Fang (“Fang” meaning residential block) constitute the six key 
phrases that are most frequently mentioned. The above information is shown in Figure 1-5. 
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Figure 1. Overall trends in existing academic papers studying the Tang Chang’an. Source: exported from CNKI 
after generating images based on literature selected by the author. 

 
Figure 2. Distribution of the types of existing academic papers studying the Tang Chang’an. Source: exported 
from CNKI after generating images based on literature selected by the author. 

 
Figure 3. Distribution of the disciplines of existing academic papers studying the Tang Chang’an. Source: 
exported from CNKI after generating images based on literature selected by the author. 
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Figure 4. Distribution of high-frequency phrases in existing academic papers studying the Tang 
Chang’an. Source: exported from CNKI after generating images based on literature selected by the 
author. 

 
Figure 5. Distribution of the sources of existing academic papers studying the Tang Chang’an. Source: 
exported from CNKI after generating images based on literature selected by the author. 

3. Chang’an City in the Tang Dynasty 
3.1. History of the Tang Chang’an 

Chang’an, originally called Daxing City (meaning “great prosperity”) that was built in the 1st year of 
Kaihuang Period in the Sui Dynasty (581 AD), was renamed Chang’an when Li Yuan founded the Tang 
Dynasty, with administrative divisions consisting of Chang’an County and Wannian County under the 
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jurisdiction of the Metropolitan Prefecture. It served as capital in the two dynasties and was the world’s 
largest city at that time. Chang’an, known as Khumdan in foreign documents, was roughly situated on 
what is now the south bank of the Wei River close to Xi’an and Xianyang on Guanzhong Plain. Daxing City 
had a population of 250,000 (or 600,000 according to another source) during the Kaihuang Period of 
Emperor Wen in the Sui Dynasty, which increased to around 1 million during the reign of Empress Wu 
Zetian in the Tang Dynasty. Chang’an City in the two dynasties was considerably large in size. Actual 
measurement conducted by archaeologists proved that it took a rectangular shape which was 9,721 m 
long from east to west and 8,652 m wide from south to north with a circumference of 36.7 km, covering a 
total area of 84 km2 and comprising three parts, namely the Outer City, the Palace City and the Imperial 
City. The Sui and Tang Chang’an was virtually six and seven times the size of Baghdad (capital of the Arab 
Empire) and Constantinople (today’s Istanbul, capital of the Byzantine Empire) respectively, and six times 
of the Ming Chang’an. Daming Palace, the very place where most emperors in the Tang Dynasty lived and 
held court since Emperor Gaozong, occupied 320 hectares altogether, 3.5 times the size of the Palace 
Museum in Beijing, which indicated its grandeur and majesty. The city, in which every sector thrived, had 
a maximum population of 2 million in the municipal district and 1 million in the urban area. 

Chang’an generally consisted of three parts, including the Palace City, the Imperial City and the Outer City. 
In the Outer City mainly stood residential areas, the East and the West Markets, while the Imperial City 
was the place where various government agencies of the court were established, and the Palace City 
encompassed Taiji Palace, Daming Palace and Xingqing Palace in which the emperor lived and 
administered state affairs. Chang’an was designed according to ancient Chinese cosmological schema, 
with Taiji Hall facing Polaris, symbolizing that the emperor ruled the state as ordered by the lord of 
heaven. The street outside Chengtian Gate (meaning “accepting heavenly ordered succession”) in front of 
the Taiji Hall was called Chengtianmen Street. The straight axis serving as an extension line of state 
etiquette stretched from the Chengtian Gate to Zhuque Gate, namely the main entrance of the Imperial 
City, and to Mingde Gate, which was the Outer City’s main entrance. Ceremonial buildings such as the 
Imperial Ancestral Temple and Shrine were symmetrically distributed on each side of the axis. Chang’an, 
as it were, remained a capital of cosmos and etiquette originally built to demonstrate the orthodoxy of 
the new dynasty. In World Metropolis Chang’an, the 47th episode of the program China History produced 
by China Movie Official Channel, Ning Xin, a professor from the School of History, Beijing Normal 
University, once remarked that the layout of the triple cities, even though already appearing prior the Sui 
and Tang Dynasties, was incomplete until Daxing City or Chang’an City was established, which could be 
substantiated by abundant materials from archaeological excavations. The Palace City, Imperial City, and 
Outer City constituted the triple cities that were strictly divided into different functional areas. 
Furthermore, Fang was residential blocks, the downtown area was used for commodity transactions, and 
the palace area was the office and living place for the emperor and his harem, all the three areas having 
walls. The Imperial City, lying in the center of Chang’an with its functions well defined and divisions in 
good order, abounded with government offices and exemplified the heyday of classical cities. 
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Figure 6. Ground plan of the Tang Chang’an.  

Source: 
https://zh.wikipedia.org/wiki/%E5%94%90%E9%95%BF%E5%AE%89%E5%9F%8E#/media/File:Chang'a
n_Tang_schema.svg. 
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Figure 7. Sand table of the Tang Dynasty Chang’an in the Tang Paradise of Xi’an, Shanxi Province. 
Source: photographed by the author. 

 

Figure 8. Sand table of the Tang Dynasty Chang’an in the Tang Paradise of Xi’an, Shanxi Province. 
Source: photographed by the author. 

It was demolished at the end of the Tang Dynasty when the capital was moved to Luoyang, with its site 
remaining on a vast tract of land in today’s Xi’an, Shanxi Province. In 1996, the site of Sui Daxing or Tang 
Chang’an was proclaimed by the State Council of PRC as one of the 4th batch of Key State Protected 
Historic Sites. The part of Xi’an City Wall standing until today was largely constructed during the Hongwu 
Period of the Ming Dynasty (1368-1378 AD) before fortified with bricks in the 4th year of the Longqing 
Period (1570 AD). Nowadays, the Sui and Tang Chang’an is buried 0.7-1 m underground in Xi’an, where its 
excavation sites are less than 30. Xi’an has built Daming Palace National Heritage Park, Tang Chang’an 
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City Wall Heritage Park and Da Ci’en Temple Heritage Park to preserve the site of the Tang Chang’an. 
Among other remains of it in Xi’an are the Hanguang Gate Site Museum, Huangqiu Ruins, the exhibition 
area of the West Market ruins in Tang West Market Museum, ruins of the Chengtian Gate preserved in 
Lianhu Park, Giant Wild Goose Pagoda and Small Wild Goose Pagoda. 

3.2. Site selection of the Tang Chang’an City 

Yang Jian, a high-powered consort kin of the Northern Zhou Dynasty, proclaimed himself emperor and 
established the Sui Dynasty in 581 AD. Chang’an City was ravaged by war at that time, small in size and 
dilapidated. The residential blocks of officials and civilians were blended, while its drainage system was 
damaged due to the encroachment of the Wei River towards the south. Meanwhile, all water tasted salty 
and briny owing to massive groundwater extraction, proving not potable. In consequence, Yang Jian 
resolved to build and move to a new city. 

 
Figure 9. Site of Chang’an City in the Han Dynasty (today’s Xi’an, Shanxi). Source: screenshot from 
World Metropolis Chang’an, the 47th episode of the program China History produced by China Movie 
Official Channel [EB/OL]. (2018, September 20) [cited on 2021, May 2]. 
https://www.youtube.com/watch?v=XORQzQd_Mj0. 

 

Figure 10. Excavations of the Chang’an site prove that its drainage system was damaged (today’s Xi’an, 
Shanxi). Source: screenshot from World Metropolis Chang’an, the 47th episode of the program China 
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History produced by China Movie Official Channel [EB/OL]. (2018, September 20) [cited on 2021, May 
2]. https://www.youtube.com/watch?v=XORQzQd_Mj0. 

 
Figure 11. The aftermath of massive groundwater extraction (today’s Xi’an, Shanxi). Source: screenshot 
from World Metropolis Chang’an, the 47th episode of the program China History produced by China 
Movie Official Channel [EB/OL]. (2018, September 20) [cited on 2021, May 2]. 
https://www.youtube.com/watch?v=XORQzQd_Mj0. 

In World Metropolis Chang’an, the 47th episode of the program China History produced by China Movie 
Official Channel, Wang Jing, an associate professor from the School of History, Renmin University of China, 
claimed that building a new capital was complex rather than easy. Emperor Wen of the Sui Dynasty 
already held a discussion with Prime Minister Gao Jiong and Minister Su Wei at night. The next day, Yu 
Jicai, an official in charge of observing astronomical phenomena, reported that the conclusion he drew 
from nocturnal observation of the sky and reference to maps and records was quite consistent with the 
result of divination. Meanwhile, he persuaded the emperor that water had been contaminated in the Han 
Chang’an City, which could no longer serve as imperial residence. Therefore, Daxing City was constructed 
to be the capital on the Longshou Plain that lay to the south of the Han Dynasty’s Great Wall and the 
southeast of the Han Chang’an. 

Construction of the new city was specifically directed by Yuwen Kai, the then 27-year-old architect of 
reputation who was appointed as deputy supervisor (equivalent to today’s deputy director of engineering) 
of the project to be fully responsible for its design and construction. He conducted field studies on the 
layout of those capitals prior to the Han Dynasty in order to assimilate the characteristics of their 
planning and layout, while traveling all over Chang’an to make site investigation. Eventually, a tract of 
open, valuable land with a good geomantic omen lying to the southeast of the Han Chang’an City and at 
the southern foot of the Longshou Plain was selected as the new site based on the theory of Feng Shui. 
Location of Chang’an met the site selection requirements of ancient capitals that they must be 
established “either at the foot of a huge mountain or in the vicinity of large rivers”. Chang’an was a city 
that had easy access to the source of water while maintaining a proper distance from rivers. This place, 
where stood six hills with fertile soil, descended from the south to the north in topography. It nestled 
between today’s Hongmiao Slope and Giant Wild Goose Pagoda at the east and west, bordering the Wei 
River to the north, the Chan River and Ba River to the east, the Feng River to the west and the Zhongnan 
Mountain to the south. The interior of Chang’an in topography descended from the southeast to 
northwest, allowing canal water channeled in from the southeast to naturally run through the whole city 
and flow out of it in northwest thanks to the fall of water and resulting potential energy. This extensive 
and scenic place, which boasted accessible land and water transportation and a favorable geographical 
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location, proved ideal for founding a capital and outperformed other ancient cities in terms of water 
supply and drainage system. 

 
Figure 12. Schematic diagram of “eight rivers surrounding Chang’an”. Source: WeChat official account 
of “Institute for Planets”. 
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3.3. Historical records of plagues in the Tang Dynasty 

Historical records of plagues in the Tang Dynasty commenced in the 10th year of Zhenguan Period (636 
AD) and terminated in the 2nd year of Dashun Period (891 AD), during which the outbreaks totaled 49 
according to materials including the Old Book of Tang, New Book of Tang, Zizhi Tongjian (Comprehensive 
Mirror in Aid of Governance), Extensive Records of the Taiping Era and Tang Guo Shi Bu (Supplement to 
the History of the Tang Dynasty). Plagues occurred most frequently in particular during the Zhenguan 
Period, totaling 10 from the 1st year to the 22nd year and averaging once every two years, which caused 
great suffering. Leprosy was a highly infectious plague which attracted government attention due to its 
horrible symptoms that anyone contracting it would suffer hand and foot ulcers, anaphalantiasis and 
depressed nasal bridge. 

Table 1. Some historical records of plagues in the Tang Dynasty. Source: compiled by the author based 
on historical materials. 

Year/time Location of plague outbreak Original record in historical material Source 

The 10th year of 

Zhenguan Period (636 AD) 

Inside the Shanhai Pass and to the 

east of the Yellow River 

A severe epidemic occurred inside the Shanhai 

Pass and to the east of the Yellow River. 

The Old & New 

Book of Tang 

The 15th year of 

Zhenguan Period (641 AD) 

Zezhou (today’s Jincheng City, Shanxi 

Province) 
Zezhou was stricken by an epidemic in March. 

The 16th year of 

Zhenguan Period (642 AD) 

Guzhou (today’s Yima City, Henan 

Province), Jingzhou (Jingchuan 

County, Gansu Province), Xuzhou, 

Daizhou (Heze City, Shandong 

Province) and Guozhou (Lingbao City, 

Henan Province) 

In summer, an epidemic broke out in Guzhou, 

Jingzhou, Xuzhou, Daizhou and Guozhou. 

The 17th year of 

Zhenguan Period (643 AD) 
Tanzhou, Haozhou and Luzhou 

In summer, an epidemic hit Tanzhou, Haozhou 

and Luzhou. 

The 18th year of 

Zhenguan Period (644 AD) 

Luzhou (today’s Hefei City), Haozhou 

(Fengyang County, Anhui Province), 

Bazhou (Bazhou District, Bazhong 

City, Sichuan Province), Leshanzhou 

(around Hechi City, Guangxi Province) 

and Chenzhou 

An epidemic occurred in Luzhou, Haozhou, 

Bazhou, Leshanzhou and Chenzhou. 

The 22nd year of 

Zhenguan Period (648 AD) 

Qingzhou (today’s Nanmaxiang, 

Changshun County, Guizhou Province) 
Qingzhou was hit by a severe epidemic. 

The 6th year of Yonghui 

Period (655 AD) 
Chuzhou (today’s Huai’an) 

In March, Chuzhou experienced a severe 

epidemic. 

The 1st year of Yongchun 

Period (682 AD) 

Guanzhong (today’s Xi’an, Baoji, 

Xianyang, Weinan and Tongchuan) 

In June, the first rain in Guanzhong inundated 

and damaged wheat seedlings, which was 

aggravated by ensuing drought. Locusts in the 

Capital Area, Qizhou and Longzhou virtually 

ate up all of them. Since a great many people 

contracted infectious diseases, roads were 

piled with corpses. An edict issued by the 
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Year/time Location of plague outbreak Original record in historical material Source 

court ordered local government to bury them. 

The 3rd year of Chuigong 

Period 

(687 AD) 

The region stretching from the capital 

to Shandong 

It was in spring that an epidemic disease, 

which occurred in the area stretching from the 

capital to Shandong, caused a substantial 

number of fatalities. 

Annals of 

Emperor 

Zhongzong in 

the Old Book of 

Tang 

The 1st year of Jinglong 

Period (707 AD) 
Hebei 

In the summer of 707 AD, thousands of people 

died from an epidemic in the capital, 

Shandong and Hebei. 

Treatises on the 

Five Elements in 

the New Book 

of Tang 

The 1st year of Baoying 

Period (762 AD) 

Three cities in the Region of Wu 

(Wuxing, Wujun and Danyang) 

A severe drought occurred in Wuxing, Wujun 

and Danyang. People suffering starvation 

practiced cannibalism. The next year saw the 

outbreak of a major epidemic. Seven or eight 

out of ten deceased, making residences in 

cities deserted. Survivors was devoid of food, 

whereas the dead had neither coffins nor 

farewell funeral services. Generally, people 

would eat the flesh and abandon the 

remaining bones in the fields even though the 

dead were their parents, wives or children. 

Consequently, roads piled with bones 

stretched two thousand miles, which had no 

similar case in historical records since the 

Spring and Autumn Period. 

Elegiac Address 

to People Dying 

from Starvation 

on the Road 

The 1st year of Guangde 

Period during the reign of 

Emperor Daizong 

(763 AD) 

East of the Yangtze River 
Over half of people died from a major 

epidemic to the east of the Yangtze River. 

Elegiac Address 

to People Dying 

from Starvation 

on the Road 

The 5th year of Zhenyuan 

Period (789 AD) 

Huainan, eastern Zhejiang, western 

Zhejiang and Fujian 

It was in that summer that Huainan, eastern 

Zhejiang, western Zhejiang and Fujian were 

stricken by a drought, which dried up most 

wells and springs. People were thirsty and 

exhausted and a great many died from an 

epidemic. 

The Old & New 

Book of Tang 

The 16th year of 

Zhenyuan Period (800 AD) 

Guangli City （nowadays in the south 

of Xiangcheng County, Henan 

Province) 

It was increasingly sweltering. Han Quanyi 

neglected to mollify soldiers who had been 

stationed in a low-lying damp land for a long 

time, which sparked disloyalty. On the Gengxu 

Day in May, they engaged in a battle on the 

Guangli Plain to the south of the Zhong River 

with the army led by Wu Xiu and Wu 

Volume 235 of 

Comprehensive 

Mirror in Aid of 

Governance 
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Year/time Location of plague outbreak Original record in historical material Source 

Shaoyang, two military officers under the 

commander of Wu Shaocheng, fighting with 

weapons but ending up with a major defeat. 

Pursued by Wu Xiu’s army, Han Quanyi 

retreated to defend Wulou (today’s southwest 

of Shangshui County, Henan Province). 

The 1st year of 

Guangming Period (880 

AD) 

Xinzhou (today’s Fuyang City, Anhui 

Province) 

In the late spring of 880 AD (a lunar Gengzi 

year), thieves in Xinzhou contracted virulent 

epidemic diseases, resulting in a high fatality 

rate. The masses were also attacked by the 

epidemic. 

Annals of 

Emperor Xizong 

in the Old Book 

of Tang 

 

3.4. Planning of epidemic prevention in the Tang Chang’an 

3.4.1. Establishing medical institutions and Bing Fang (ward buildings) 

Local public medical institutions in the Tang Dynasty, which were initially established in the 3rd year of 
Zhenguan Period (629 AD), were staffed by one medical doctor and 10-20 medical students in each state 
except 30 medical students in Yongzhou, which had jurisdiction over Chang’an. They traveled around 
their respective regions to diagnose and treat patients. Records in the New Book of Tang demonstrates 
that central institutions of medical affairs in the Tang Dynasty mainly comprised three departments, 
namely the Bureau of Shangyao (an institution in charge of medications and pharmaceutical 
administration) in the Department of Dianzhong (an organ in charge of basic necessities of emperor’s life), 
the Bureau of Yaocang in the Left Spring Quarters (secretariat of the heir apparent), and Office of 
Imperial Physicians in Taichang Temple. These institutions created a relatively scientific framework at the 
top level for the diagnosis and treatment of epidemic diseases, stockpiling of anti-epidemic drugs, and 
implementation of anti-epidemic activities, which effectively stemmed the spread of epidemic diseases.  

During the outbreak of an epidemic, local medical institutions would collaborate with charities, such as 
monasteries, to contain the epidemic under the guidance of central institutions. Additionally, “Fang”, 
specialized agencies initially established in the Tang Dynasty to succor patients, disabled people, beggars 
and paupers, was founded to control contagious diseases through quarantine and isolation. To 
accommodate the homeless, poor, and sick, temples set up “Beitian Yangbing Fang (Ward Buildings for 
Nursing and Rehabilitation)”, and afterwards, public charitable ward buildings were established in the 
22nd year of Kaiyuan Period during the reign of Emperor Xuanzong (734 AD). Juncao Fang, Jieting Fang, 
Yanshe Chu (literally meaning “kitchen in charge of banquets”), Bing Fang and Changxing Fang appeared 
in the Accounting Documentation of Dunhuang County during the Tianbao Period of Tang, confirming 
that ward buildings were established in each state during that period. The Tang Dynasty established 
specialized ward buildings to receive patients suffering from infectious diseases, which served the same 
purpose as public health centers and isolation sites built in the present. In Chang’an, those buildings were 
located in Buddhist temples in the vicinity of the two capitals. Patients of different gender were 
separately hospitalized, having access to medicine and food that were timely provided, which 
considerably contributed to disease prevention and control. 
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Figure 13. The imperial city of the Tang Chang’an. Source: Branch of Historical Cities, Research Institute 
of Xi’an City Planning & Design. 

3.4.2. Ensuring the public health of urban water supply and drainage facilities 

The Tang Chang’an remained a populous city that normally had a population of 0.8-1 million, indicating 
that a sound sewage drainage system was indispensable. Yuwen Kai designed numerous water canals in 
Daxing City to address the needs for domestic water by diverting rivers and lakes into the city. 

(1) Components of the drainage system in the Tang Chang’an 

The Tang Chang’an, situated on the Guanzhong Plain with fertile soil, was steep and impregnable on all 
sides, backed by Qinling Mountains on the south and facing towards the Wei River on the north. It was 
surrounded by eight rivers, including the Jing, Wei, Hao, Feng, Chan, Jue, Ba and Lao Rivers, which 
supplied abundant water resources. To better utilize them, the Sui and Tang Dynasty channeled water 
from outside into the city by constructing water conservancy facilities such as the Qingming, Longshou, 
Yongan, Huang and Cao Canals. Water flowing into the city was stored in “water diversion weirs”, special 
dams with outlets allowing residents to access water conveniently. Longshou Weir was the largest one in 
Chang’an City. Records of Chang’an City demonstrates that the water it retained came from the Chan 
River, which was directed into Longshou Canal and then divided into two tributaries on the Changle Slope 
(meaning “perpetual pleasure”), one running northward through the Wangchun Palace to the west city of 
Chang'an, and the other flowing into the Xingqing Pond. This weir was situated in “Matou Kong (literally 
meaning a control point shaped like a horse head)”, a place which adjoined the West Market of Chang’an 
and abounded with shops, living quarters, residents and merchants, consuming a considerable amount of 
water. Among other large water diversion weirs were the Liangshan, Yongfu, and Liugong Weirs, all of 
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which lay in downtown areas. They raised water levels of the rivers, removed impurities, and kept the 
canal water in a circular, self-cleaning process, which satisfied the living needs of urban residents. 

 
Figure 14. Schematic diagram of the drainage network in Chang’an. Source: Xu hong, The Drainage 
System of Ancient Chinese Cities. China Cultural Relics News, 2012, August 3, the 5th edition. 
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Figure 15. Archaeological excavation of the drainage system in the street of Chang'an City (today’s 
Xi'an, Shanxi Province). Source: screenshot from World Metropolis Chang’an, the 47th episode of the 
program China History produced by China Movie Official Channel [EB/OL]. (2018, September 20) [cited 
on 2021, May 2]. https://www.youtube.com/watch?v=XORQzQd_Mj0. 

(2) Design of rain and sewage diversion 

The five canals not only supplied water but were used for sewage discharge and flood diversion. 
Meanwhile, the city laid drainage pipes on both sides of the main streets, Lifang, the East and West 
Markets, and palace gardens to channel rainwater and domestic sewage to the outside. In World 
Metropolis Chang’an, the 47th episode of the program China History produced by China Movie Official 
Channel, Wang Jing, an associate professor from the School of History, Renmin University of China, 
mentioned that streets in Chang’an descended in height from the middle to both sides, allowing water to 
flow into ditches and trenches on the roadside. The drainage system also encompassed soakaways and 
seepage wells. Water in soakaways drained through small ditches into gutters beside the main streets 
and eventually flowed into the moat. 

Both sides of the streets sloped to a certain extent to ensure rainwater emptied into ditches, a design 
called “slope-forming layer” that is frequently employed nowadays in urban drainage system. Rainwater 
collected in open conduits, which possessed an inlet every dozens of meters, would flow into covered 
conduits through those inlets. Water dispersion pits and soakaways were constructed in each street of 
Lifang and around dwellings, serving as a drainage system for emergency use that helped rainwater from 
the center of streets and around houses quickly converge into open conduits should any rainstorm arose. 
Each conduit was connected with the main drainage channel that ultimately drained rainwater into the 
moat. 

Rainwater in the Lifang and streets that were distant from the moat would flow through covered conduits 
into reservoirs before discharged into nearby ponds and lakes directly or into the moat via the main 
drainage channel. The largest reservoir of Chang’an was Taiye Pond in the north of the city, in which 
archaeologists in 2005 discovered three sets of drainage pipes belonging to the Tang Dynasty. Such 
drainage system still works nowadays. For example, ditches excavated from the west side of Zhuque 
Street had a trapezoidal cross section 3.3 meters wide at the top and 2.34 meters wide at the bottom, 
with smooth walls and flat bottom that was covered by sand and silt. Water drained freely through urban 
pavements thanks to the slope-forming layer and the Poplar Ditch (aka Imperial Ditch). Archaeological 
discoveries demonstrate that gutters were commonly established on both sides of streets and all of them 
were above 2.5 meters wide. Ditches in the west side of Zhuque Street (a north-south street at the very 
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center of Chang’an that directly led to the Imperial City) had a cross section that was the shape of a 
trapezoid 3.3 meters wide at the top and 2.34 meters wide at the bottom. Their east and west walls were 
2.1 and 1.7 meters deep respectively, both of which leaned 76 degrees and were smooth, containing 
neither planks nor bricks. Records in Annotations to Ancient and Modern China written by Ma Gao in the 
Tang Dynasty suggest that “the Imperial ditch in Chang’an is named Poplar Ditch, on the bank of which 
grew tall poplars. Some people call it Sheep Ditch since it is constructed to block the access of sheep to 
perimeter walls, while others call it Imperial Ditch given that it allows water sourced from the Zhongnan 
Mountain to run through the palace.” 

 
Figure 16. Sectional drawing of the gutter’s southern wall in the west side of Zhuque Street. Source: 
Xi’an excavation task force for Tang Dynasty’s cities affiliated to the Institute of Archaeology, Chinese 
Academy of Sciences, Archaeological Records of the Tang Chang’an City. Archaeology, 1963 (11). 

Sewage system of Chang’an consisted of branch pipes buried underground alongside buildings in each 
Lifang, main pipes and seepage wells. Waste water households drained out came to dedicated brick 
conduits via those pipes before entering seepage wells eventually. The majority of those pipes were 
made through firing pottery clay so as to prevent sewage seeping into the ground until it was collectively 
disposed in seepage wells. 

Seepage wells, normally over 3 meters deep, were underground large pits in a rectangular shape with a 
1-foot layer of coarse gravel at the bottom utilized to filter and purify sewage before it leaked into the 
ground. Some of them employed lime and masonry debris to enhance their filtration and adsorption 
capabilities. Such wells minimized the pollution of waste water to underground water and was the 
world’s most advanced sewage treatment system at that time, bringing experience to modern effluent 
disposal. 

(3) Digging wells to access domestic water 

In ancient times, the masses accessed domestic water either from wells in the underground or from 
rivers, canals or lakes at the surface. Surface water dominated since groundwater extraction required a 
considerable amount of manpower and money, which remained a significant reason why the vicinity of 
great rivers proved popular for site selection of cities. Extensive Records of the Taiping Era demonstrates 
“in the street before the Jinggong Temple once stood a huge well commonly known as Octagonal Well. It 
was in the early years of the Yuanhe Period in the Tang Dynasty that a princess walking by in summer saw 
the populace drawing water, ordering her maid to fetch some with a silver rimmed bowl. The bowl 
accidentally fell into the well and appeared in the Wei River over one month later”; “there was an 
imperial well in the Shanhe Fang. The old claimed that it was low-lying, producing soft water suitable for 
washing instead of drinking. During the Kaiyuan Period, water was carried into the imperial palace by 
dozens of camels to supply the Six Palaces (residences of the imperial harem)”. The records indicate that 
underground water was also utilized at that time by digging wells. Wealthy and influential families 
normally had wells in their own compounds, while the imperial family even requisitioned well water, 
which, deeply buried in the underground and less exposed to contamination, was of higher quality than 
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canal water. In consequence, residents in Chang’an accessed potable water primarily from wells in the 
ground whereas collecting domestic water principally from canals. Ordinary civilians had access to public 
wells in each living quarter and temple despite the absence of a well at home. Meanwhile, underground 
water abounded in Chang’an which was home to a great many rich and influential families, who dug a 
number of wells. 

Textual research conducted by Guo Shengbo, a professor from the Department of History, School of 
Literature, Jinan University, suggests that wells of the Tang Chang’an that could be confirmed by 
historical records exceeded 40, around half of which lay in the southeast of the city. 

The drainage system of Chang’an, a complete citywide network consisting of countless gutters, water 
dispersion ditches, drainage earthen pipes, seepage wells, soakaways, and water supply weirs, was the 
world’s largest and most complex urban drainage system at that time and the crystallization of ancient 
wisdom. 

Notably, it comprised two separate systems respectively for rainwater and sewage drainage, the 
diversion of which proves unattainable even in some of current big cities but was already achieved in the 
Tang Chang’an City. It remains an advanced concept and technology, providing valuable experience for 
the drainage of modern cities. 

 
Figure 17. Ground plan of the Tang Chang’an. Source: Branch of Historical Cities, Research Institute of 
Xi’an City Planning & Design. 
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3.4.3. Management of the Lifang system and imposition of a curfew 

Chang’an, capital of the Tang Dynasty that was the then most developed city of the world, already 
performed a variety of urban functions. The early Tang Dynasty strictly divided its urban spaces into the 
Palace City, the Imperial City, and the Outer City, with blocks resembling squares on a chessboard, each 
of which was called a “Li” or “Fang”. The Outer City was divided by crisscrossing streets into 108 Lifang 
and the East and West Markets. Each Lifang, which was surrounded by towering perimeter walls, 
appointed Lizheng (official at the grassroots level) to open and close the gate in line with the morning and 
evening drumrolls. A night curfew was imposed in the charge of specially-assigned officials, wherefore 
anyone breaking it would be questioned by the night patrol. In World Metropolis Chang’an, the 47th 
episode of the program China History produced by China Movie Official Channel, Qi Dongfang, a 
professor from the School of Archaeology and Museology, Peking University, stated that the Tang 
Chang’an under such system was characterized by military control.  

Governance approaches composed of the Lifang system and curfew imposed strict restrictions on the 
space and time of economic activities and limits on the interaction and contact among people. Lifang 
system partly helped prevent and control epidemic disease, restore the lives of people in infectious areas 
and minimize property loss. 

3.4.4. Improving urban living environment through tree planting 

Landscaping, which is closely related to health, gained special attention from the rulers of the Tang 
Dynasty. Tree planting and greening work in Chang’an was in the charge of Metropolitan Governor and 
carried out by the Left and Right Street Supervisors through mobilizing the entire people to participate, 
with costs covered by the government. Integrated planning was made to boost the street greening of 
Chang’an by the court that, in particular, explicitly stipulated what tree species to plant along streets. 
Zhuque Street, the central avenue giving direct access to Zhuque Gate and Chengtian Gate, remained a 
route which the emperor, officials and foreign envoys who came to pay tribute would never bypass 
during their tour. It was solely lined with Sophora Japonica, hence also called “Street of Sophora 
Japonica” or “Ya of Sophora Japonica” (Ya literally meaning administrative office and/or residence of a 
local bureaucrat). Elms grew along the alleys and lanes of Lifang, whereas poplars and willows were 
planted on ditch banks and riverside, particularly in the south street of Jinggong Fang. 

 
Figure 18. Reproduced image of Zhuque Street in Chang’an City. Source: screenshot from World 
Metropolis Chang’an, the 47th episode of the program China History produced by China Movie Official 
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Channel [EB/OL]. (2018, September 20) [cited on 2021, May 2]. 
https://www.youtube.com/watch?v=XORQzQd_Mj0. 

The Tang Dynasty government also attached great importance to the flora in the streets, enacting a series 
of effective measures to improve conservation and management. Director of the Bureau of Forestry and 
Crafts, was appointed to be responsible for urban greening and road management apart from supervising 
mountain forests, rivers and gardens, especially flowers and trees in the streets. It was stipulated that, 
without prior permission, neither officials nor civilians in the city were allowed to plant trees on either 
side of the streets. The Western Inner Garden, the Eastern Inner Garden and the Forbidden Garden, 
three palace gardens adjoining Chang’an City, lay in a lush green area where forest flourished, pools and 
ponds converged, palace gardens totaled dozens, and exotic flowers and rare trees abounded. 
Additionally, Qujiang Pond and Apricot Orchard situated outside Chang’an City were popular scenic spots 
with uniquely designed garden landscapes that looked picturesque and distinctive. The Qujiang Pond, 
dominated by the scenery of a large deep lake containing green water, along the bank of which was 
densely planted with willows, apricots and flowers, boasted irregularly yet exquisitely placed pavilions 
and drew a steady stream of visitors through every season. 

Records of the street greening in Chang’an are available in Research on the Urban Blocks of the Tang 

Dynasty’s Two Capitals written by Xu Song of the Qing Dynasty, the 2nd volume of Records of Chang’an 
City, the poem Willows along the Imperial Ditch by Du Xunhe, and some verse composed by Wang Wei, 
Bai Juyi and Wei Yingwu. Among historical materials recording the management standard for greening 
and events concerning fruit tree planting in Chang’an are the edict issued by Emperor Daizong of Tang in 
773 AD, the two chapters of Streets and Alleys, and Roads in Tang Huiyao (literally meaning Institutional 
History of Tang), Ode after Inspecting Fruit Tree Planting on the Roads of the Two Capitals under 
Emperor’s Order and Returning Chang’an by Zheng Shen, and Volume 9 of the Old Book of Tang. Garden 
landscapes in Chang’an could be found in Anecdotes about the Kaiyuan and Tianbao Periods written by 
Wang Renyu. Specific descriptions are presented in Table 2. 

Table 2. Historical records of landscaping in the Tang Dynasty. Source: compiled by the author based on 
historical materials. 

Source Extract from original record Dominant plant 

The chapter Streets and Alleys 

in Tang Huiyao 

In the 1st year of the Zhenyuan Period, Emperor Dezong of Tang ordered the 

Metropolitan Prefecture and Imperial Armies to collaboratively substitute new trees 

in each street for withered Sophora Japonica, which was made into planks used for 

bridge construction. The Left and Right Street Supervisors were commissioned to 

plant additional trees and finish the task by August, with costs covered by 

Metropolitan Prefecture. 

Sophora 

Japonica 

Edict issued by Emperor 

Daizong of Tang in 773 AD 
Tree planting and felling were forbidden on every road. 

The chapter Roads in Tang 

Huiyao 

An edict was issued asking to plant fruit trees alongside the roads of the two 

capitals and ordering the Palace Censor Zheng Shen (member of the Palace Bureau 

of the Censorate) to inspect. 

Fruit trees Ode after Inspecting Fruit Tree 

Planting on the Roads of the 

Two Capitals under Emperor’s 

Order and Returning Chang’an 

composed by Zheng Shen 

Grass and trees sprout as weather warms. Planting remains a widespread 

expectation. Though branches wet with spring dew seem tender, when autumn 

frost arrives fruits will abound. 
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Source Extract from original record Dominant plant 

Volume 9 in the Old Book of 

Tang 

In January, the spring of the 28th year (during the reign of Emperor Xuanzong), fruit 

trees were planted along the roads of the two capitals and in gardens of Chang’an 

City. 

Wang Wei 
When I overlook the streets in Chang’an, roads extend in all directions, on which 

green Sophora Japonica differs in height and carriages and horses stream. Sophora 

Japonica 
Bai Juyi Overlooking all the streets in Chang’an, I find that lush trees dot this bustling city. 

Wei Yingwu 
Weeping willows growing in the streets of Chang’an nestle around the mansion of 

dignitaries. 
Weeping willows 

Willows along the Imperial 

Ditch by Du Xunhe 

Spring arrives at the Imperial Ditch, beside which willows look green and fresh. 

Cautiously passing through the water in the way and gently flicking the branches 

overhead, there enters a person in the morning. 

Willows 

Volume 2 in Records of 

Chang’an City 

Wu Cou once planted Sophora Japonica in the imperial streets in the 14th of 

Zhenyuan Period. 

Sophora 

Japonica 

Anecdotes about the Kaiyuan 

and Tianbao Periods written 

by Wang Renyu 

Sightseeing is popular in Chang’an when spring comes, with visitors thronging the 

gardens planted with trees. 

Ornamental 

trees 

Research on the Urban Blocks 

of the Tang Dynasty’s Two 

Capitals written by Xu Song of 

Qing 

The broad Chengtianmen Street is lined with Sophora Japonica, making refreshing 

shade available. 

Sophora 

Japonica 

 

Textual research suggests that Sophora Japonica growing in the then Chang’an City, namely Chinese 
scholar tree that is currently the city tree of Xi’an, has a history of over 1,300 years. Chinese scholar tree 
has terminal panicles with creamy white corollas. Its flower, cold in nature with bitter taste, has the 
function of clearing heat and cooling blood, purging fire from liver, and stopping bleeding. The flower 
buds can be used for dye, pulp for medicine, and the black kidney-shaped seeds for fodder. It proves a 
fine species both for the greening of urban streets and for producing timber thanks to its strong 
resistance to soot and harmful gases, such as sulfur dioxide, chlorine, and hydrogen chloride. Scientific 
research indicates that extensive tree and flower coverage in a city can enhance its natural ecological 
system, since plants help regulate microclimate, improve the environment, reduce the greenhouse effect, 
abate noise, control dust and sterilize by absorbing harmful gases in the air and releasing oxygen. 

3.4.5. The medical ideology that “prevention matters more than cure” proposed by Sun 

Simiao, a physician of the Tang Dynasty 

Medical progress in the Tang Dynasty was greatly attributed to the historical background. In that dynasty, 
social production boomed unprecedentedly, economy thrived, territory was unified, ethnic relations 
remained harmonious, and domestic and foreign culture was diverse, which provided favorable material 
conditions that helped assimilate foreign medical skills, compile and edit ancient medical books, and 
exchange and study experience of epidemic control. Moreover, the printing techniques, agricultural 
technologies, and overall medical literacy of doctors all improved, which laid a solid foundation and 
provided diagnostic and treatment experience for the revision and writing of quality medical books, 
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popularization of prescriptions and medicines, identification of the toxicity and medicinal properties of 
herbal preparations, and the administration of medication by medical practitioners traveling around. 

Sun Simiao (581-682 AD), titled as China’s King of Medicine, was the first person in Chinese history that 
proposed “prevention matters more than cure”. In particular, he maintained that epidemic diseases were 
entirely possible to prevent, though beyond possibility to eliminate. Those essential prevention methods 
he put forward still retain value until nowadays. He mentioned in Qian Jin Yao Fang (Prescriptions Worth 
a Thousand Pieces of Gold) various preventive measures to improve hygiene, including fumigation (i.e. air 
disinfection), putting herbs into wells (sterilizing well water) and avoiding eating uncooked food 
(sterilizing food by cooking). This book repeatedly advocates preventing severe and widespread 
epidemics through fumigation. “Drinking medical liquor helps prevent the spread of epidemic diseases 
from one person to his family or from one family to the neighborhood within the range of 500 meters.” 
“People should avoid eating uncooked vegetables and rice, as well as stale and smelly food.” “Everyone 
should develop the habit of not spitting on the ground.” “Rinsing your mouth several times is necessary 
after eating.” These claims manifest that he valued personal hygiene and epidemic prevention. 

3.4.6. Epidemic control concept of “integrating three religions’ ideas” led by the Tang 

rulers 

The Han Dynasty abandoned all other schools of thought and followed exclusively the teachings of 
Confucianism, which became a dominant philosophy in the Tang Dynasty. A series of policies favorable to 
people’s livelihood were enacted by rulers of the Tang Dynasty primarily based on Confucianism, covering 
delivery of medical services, suppression of infections and tax break. The government also promulgated 
laws stipulating that patients must seek medical treatment from the local area instead of any other 
district to prevent cross-infection. On the other hand, Taoist immortal pills, spells and rites were copied 
and absorbed by Buddhist rituals and government-led medical services. The Tang rulers not only 
disseminated Buddhist medical culture but adopted Taoist services exemplified by its medicine and 
teachings, which supported anti-epidemic activities by gathering strong efforts and diversified, effective 
resources for medical assistance. 

A plague arising in the Tang Dynasty would directly impact social order and the workforce, or even worse, 
engender social panic, massive loss of agricultural population and political unrest with charlatans 
emerging in large numbers. Therefore, each emperor issued several imperial edicts on epidemic control 
and pacification. For instance, Emperor Daizong enacted the Edict of Relieving People’s Hardship 
proposing relief measures to address the “severe epidemic disease spreading in Hangzhou and Yuezhou”, 
while Emperor Wenzong issued the Decree of Relieving and Comforting People in All States to defuse the 
situation. What also merited attention was that the Tang rulers repeatedly ordered local states to curb 
the spread of epidemic diseases and stem the misdiagnosis of witch doctors through transcribing 
prescriptions. For instance, Shennong Bencao Jing (Shennong's Materia Medica Classic) was transcribed 
under the order of Emperor Xuanzong before Guangji Fang (Prescriptions for Extensive Remedy) was 
introduced and promoted, a tradition followed by most of later emperors. Fighting epidemics and 
popularizing prescriptions under the leadership of the ruler contributed to long-term and effective 
control of the diseases. 

4. Reflections on Urban Epidemic Prevention and Control during the Post-
Epidemic Era 
Currently, China has put the COVID-19 well under control and resumed its production, during which 
reflections are necessary on how to prevent and control urban epidemic during “the post-epidemic era”. 
Epidemic prevention and control in the Tang Chang’an affords us lessons from the aspects of urban 
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construction (including site selection, and water supply and drainage), urban management (Lifang system) 
and education of civilians (medical ideology). Firstly, the huge urban population must have access to 
sufficient medical facilities, with water supply well protected through diversion, while the present 
residential blocks, each of which resembles “Lifang” in the Tang Dynasty, need to improve their 
prevention and treatment system that is graded according to severity. Furthermore, energy of urban 
managers remains limited, and it is necessary to promote public health measures to educate individuals 
and communities. 

Interdisciplinary collaboration between urban planning and public health requires to be strengthened in 
the future so as to promote public health by utilizing spatial governance. 
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Abstract 

The close contact in small open space poses a great risk of airborne transmission infection in 
post-epidemic era. But we still don’t have a good model to estimate the risk quantitatively and 
decide what we can do to reduce infection rate in small open space design., In this study, CFD 
wind simulation is applied to predict the airflow distribution and virus transmission in different 
small open space scenarios, and the infectious probability of different positions is assessed by 
using the Wells-Riley equation.  We found that the infectious probability is less than 0.0002% in 
small open space. But in poorly ventilated scenarios, areas with high-level infection risk are large, 
and there are aggregation areas of virus pollutant even at positions far from infectors. Reversing 
leeward environment to windward environment and moving the infectors to high wind speed 
position are two effective solutions to reduce infectious probability in small open space. The 
preliminary analysis can not only provide some reference for infectious risk in small open space, 
but also be of great significance to improve the air removal efficiency and provide places for 
residents to breathe freely. 

 

Keywords 

small open space; COVID-19; CFD wind stimulation; Wells-Riley equation 

1. Introduction  
In 2020, the COVID-19 broke out, the world adopted strict home quarantine to control the spread of 
respiratory infectious diseases. The confirmed transmission routes of COVID-19 are droplet transmission 
and contact transmission, but as we learn more about the pathology of the virus, the airborne 
transmission was added in the guidelines on epidemic prevention (CDC, 2021; Research, 2021). Recently, 
some studies have shown that COVID-19 probably transmitted through air (or aerosol) in confined spaces 
(Morawska and Cao, 2020; Morawska et al., 2020). Efficient air distribution is crucial to the containment 
of the virus through airborne transmission. However, due to the small size of virus particles, it is difficult 
to measure (Liu et al., 2020). The method based on CFD simulation provides a good visualization solution 
(Peng et al., 2020). The Wells-Riley equation is a classic model for quantifying the risk associated with 
airborne transmission of respiratory disease, revealed the relationship between transmission probability 
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and ventilation rate (RILEY et al., 1978), this equation has been used to analyze many outbreaks (Wu and 
Niu, 2017; Harrichandra et al., 2020; Shao and Li, 2020). 

However, these studies are all in indoor spaces, and poorly ventilated spaces also appear in outdoor 
spaces, but there are few studies at present. Open space is defined as any open piece of land that is 
undeveloped and is accessible to the public (EPA, 2021). Small open space discussed in this paper, is 
surrounded by buildings and usually do not have a specific purpose, which is largely diversified, widely 
distributed and easily accessible, has become the first choice of recreation for urban residents during the 
epidemic (Dominski and Brandt, 2020; Gehl, 2021). Spaces with higher openness will be likely to 
undertake more activities, like as small live shows, vaccination sites and entrance queuing spaces. 

The airborne transmission of respiratory infectious diseases is greatly affected by airflow (Qian et al., 
2010). In addition to long transmission distance, the virus concentration measurement is difficult in small 
open spaces. There are many gathering activities with high population density and frequent face-to-face 
interactions. Plus, people’s awareness of disease prevention in the outdoors is lower and they may not 
able to keep social distancing as indoor. We still don’t have a good way to estimate the risk of infections 
quantitatively in these small open spaces. Therefore, in this paper we have proposed a solution for this 
problem. During the first part of the 20th century, it was widely accepted that urban planning should be 
responsible for dealing with public health issues. Our paper also offers some valuable insights into the 
problem - in this special time, how should urban planning respond to Covid-19? 

In this study, CFD wind simulation is applied to predict the airflow distribution and pollution transmission 
in different small open space scenarios, and the infection probability of different positions is assessed by 
the Wells-Riley equation. The main objective is to estimate the association between space configuration 
and infectious probability, enhancing public awareness of the infection risk in small open space. At last, 
strategies, including space configuration and activity organization, are proposed for different small open 
spaces. 

2. Methods  
2.1. Calculation method of the infection probability 

Based on the assumption of a well-mixed air space and steady-state conditions, the Wells-Riley equation 
is used to evaluate infection probability as follows: 

 , (1) 

Here  is the infection probability in an infection scenario,  is the number of new infections,  is the 
number of susceptible people,  is the number of infectors,  is the quantum generation rate by one 
infected person (quanta/h),  is the pulmonary ventilation rate (m3/h),  is the total exposure time (h), 
and  is the room ventilation rate (m3/h). 

Wells-Riley equation has been confirmed in different indoor infection scenarios, and it demonstrates that 
increasing indoor ventilation is able to reduce the infection probability. However, outdoor air is not well 
mixed, in which wind speed, and virus concentration are different among positions. Based on Wells-Riley 
equation, there are a lot of non-uniformity models developed, such as exposure risk index, personal 
exposure effectiveness (PEE) (Melikov et al., 2002), intake fraction (IF) (Ai and Melikov, 2018). Shao and Li 
proposed “dilution ratio (DR)” to calculate difference of the virus the quantum concentration between 
positions in confined spaces (Shao and Li, 2020). But in outdoor wind simulation, relative concentration 
(RC) is more commonly used, which haven’t received much attention and be correlated with infection risk 
in previous researches. RC is defined as the ratio of the quantum concentration at the susceptible 
position to that at the exhaled breath of infectors, 
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  (2) 

here  and  are the quantum concentration in the inhaled of the susceptible person and the exhaled 
breath of infector respectively (quanta/m3). If the quantum concentration in the exhaled breath of 
infector is set as 1, the quantum concentration in the inhaled breath of susceptible person is RC. 

The infection probability can be modified by combining Eq. (1) and Eq. (2) as 

  (3) 

The introduction of the RC provided an efficient way to analyse the risk of infection in the non-uniform 
outdoor environment. In small open spaces, activity time would be shorter than that in indoor places, but 
large number of people would attend. Besides, the natural ventilation would be very poor in some open 
spaces without any mechanical ventilation. Through this way, infectious probability can be easily 
evaluated in small open space. 

2.2 Case setup 

2.2.1 Study scale 

There are many types of small open spaces, we should choose a scale which is not only suitable for 
common small open space but also convenient for calculation by CFD wind simulation. 

Take a real urban form as an example in Yangpu district, Shanghai (Fig. 1). The size of small open space is 
around 1 hm2 (100 m*100 m), but the buildings surrounding this open space affect wind environment, 
therefore a larger scale (300 m*300 m) is set as study scale. Afterwards, ArcGIS and Sketch up are used as 
tools to build the small space model. 

 

Figure 1. Urban form in Yangpu district, Shanghai. Source: the author. 

2.2.2 CFD simulation 

Computation fluid dynamics (CFD) numerical simulation is employed to analyze the wind environment of 
the small open space, which is calculated using the WindPerfect software (Hsieh et al., 2010). As for 
setting of boundary condition for simulation, the velocity inlet is set to be the gradient wind (4). The land 
surface is set to be a no-slip condition. 

  (4) 
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Here is wind speed (m/s) outside of boundary layer,  is the wind speed at the height of Z (m/s),  is 
the reference height (m),  is the gradient height (m),  is power law value (index).  

In accordance with relevant research practices, the power law value was set as 0.22 and the gradient 
height was set as 450 m, which are the value for Land surface roughness: C (urban area with dense 
buildings). The wind was set as normal weather in winter in Shanghai (EnergyPlus, 2021). 

The geometric model of the different small open scenarios is built up, as shown in Fig 2. For the 
surrounding area, the mesh size gradually becomes coarser with distance from the centre to the outside. 
Detail settings are provided in Tab. 1. The number of grids varies a little from different typical scenarios. 

 

Figure 2. The geometric model and pollutant Source: the author by Windperfect. 

 

Table 1. Parameters of boundary condition settings. 

Items Setting 

Wind direction NW 

Wind velocity (m/s) 3.1 

Governing equations zero equation model 

Boundary volume (X ×Y ×Z) 600 m ×600 m ×55 m 

Spatial discretization Minimum grids: 2 m ×2 m ×1 m 

Grid number Around 2,000,000 

Reference height ( ) 10 m 

Gradient height ( ) 450 m 

Power law value ( ) 0.22 

 

Because small open space is much bigger than a person, the grids is coarse in the model and an infector is 
simplified as a hexahedron (4 m × 4 m × 1 m) at 1 m height, that is because the distance of droplets falls 
to the ground in a violent respiratory is around 1-2 m, long-distance airborne transmission begins after 2 
m. But actually, the size of nose is just 10-6 m3(diameter 0.01 m). Therefore, in this circumstance, we 
propose the assumption that the quantum concentration of an infector is set as 1 dimensionless unit and 
it is uniform distribution in the hexahedron, so the real relative concentration is 

. 

In addition, the air temperature, pollution gravity and the pulmonary ventilation rate of the person are 
ignored, pollution diffusion only base on natural wind in these scenarios. 
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3. Results and discussion  
3.1 Spatiotemporal difference of infectious risk 

According to the Eq. (3),  needs to be determined, which varies significantly because of inhalation rate, 
type of respiratory and activity level. Our aim is to analyze the light exercise activity without any 
movement, which represents the typical characteristic of infectors in small open space. The  reported by 
Dai and Zhao is 14-48 h-1 for COVID-19 in confined spaces (Dai and Zhao, 2020; Buonanno et al., 2020). In 
addition, the reproductive number of COVID-19 would decrease in outdoor space. Thus, we applied a  
value of 14 h-1 for latter analysis. 

Fig.3 shows the estimated exponential relationship between the infection probability and relative 
concentration(infector=1), exposure time(infector=1), number of infectors(time=1) respectively, which 
should be controlled to reduce the infection risk. There is still a very high infectious probability when 
staying a long time in a place with high virus concentration. Especially for small open space, some gather 
activities often happen, which would further increase the risk of infection. 

 

Figure 3. The association between the infectious probability(large scale) Source: the author. 

But the relative concentration is less than 6.25×10-8 in two meters away from infectors, the relationship is 
close to linear in the small open space (Fig.4 ), and the infectious probability is less than 0.001%, whereas 
around 0.1% indoors. It is true that the risks are much lower in outdoor space. But there are lots of 
gathering activities and the participants are complex, it is hard to trace the source of the infectors and 
isolate potential patients in small open area. From this perspective, although the probability is very low, 
evaluation of risk positions and application of control measures are still necessary. 

 

Figure 4. The association between the infectious probability(small scale) Source: the author. 

Based on the above discussion, the infection probability of different positions in small open space was 
graded as Tab.2,“RC” means the result read in the CFD simulation model based on the assumptions above, 
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“real RC” means the real relative concentration in this position. Different infectious probability 
corresponds to different exposure time, this grade is in the case when exposure time is 1 h. Then we 
evaluated the probability of infection, base these grades. 

When the level is high, the risk of infection in this position is as high as within two meters from infectors, 
which is extremely dangerous. When the level is medium, the probability is cut by half. When the level is 
low, people could safely stay and participate in activities at the position where “RC” is less than 0.2482. 

Table 2. Different level of infection probability. 

Level Infectious probability real RC RC 

high 0.0002% 6.20E-8 0.9927 

medium 0.0001% 3.10E-8 0.4963 

low 0.00005% 1.55E-8 0.2482 

3.2 Infectious risk of typical scenarios 

Campus space and commercial space, as two typical scenarios of small open space, have a high degree of 
space publicity and rich activities. Next, separate modelling is built for simulation. We select the urban 
space with a range of 300 m*300 m, and ensure that the small open space is located in the middle of the 
range. 

3.2.1 Campus space 

A. The entrance square of Tongji University 

The entrance square space of Tongji University is symmetrically distributed. Combining with the central 
library, it emphasizes the solemnity of the entrance space. The space covers an area of about 150 m*150 
m, which is divided into multiple areas in actual use as shown in Fig. 5. People are mainly concentrated in 
the entrance of the library, who queue up for entering the library and raise the national flag in there. 
Meanwhile, as a landmark space of the campus, it is often used for gathering. The green hexahedron is in 
the position of the assumption infector, where wind speed is 0.494 m/s. 

 

Figure 5. The space configuration and the result of wind show at breathing height 1.25 m (the entrance 
square of Tongji University) Source: the author by Windperfect. 

Based on the simulation results Fig. 6, it can be seen that the high-level space is not only limited to the 
space around infectors. Due to the leeward environment of the huge library, the overall wind speed of 
the space is low, and virus pollutant will continue to deposit in the downstream space, resulting in 
aggregation. In the high-level area, 2 m was added to the social distance of 2 m, so we need to keep 4 m 
distance in this position. And the downstream area of virus deposition was about 25 m* 5 m, it is far 
away from infector, and easy to be ignored. 
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Figure 6. The result of relative concentration, high, medium and low respectively show at breathing height 
1.25 m (the entrance square of Tongji University) Source: the author by Windperfect. 

B. The lawn space in front of Guanghua Building, Fudan University 

As the landmark building of Fudan University, the 142-meter-high Guanghua Building has become the 
tallest university skyscraper in Asia and the third tallest in the world, and also causing strong convection 
in the nearby air. The lawn space in front of Guanghua Building is an important place for students to 
communicate and participate in activities, as shown in the picture Fig. 7. 

 

Figure 7. The space configuration and the result of wind show at breathing height 1.25 m (the lawn space in 
front of Guanghua Building, Fudan University) Source: the author by Windperfect. 

The ventilation is good and the wind speed is fast in this space, 2.270 m/s. However, due to Leeward 
Environment, aggregation area far from infectors still appears (Fig. 8). And because of the fast wind 
speed, the high-level area is relatively small and farther away from infectors, making it more difficult to 
control. 

 

Figure 8. The result of relative concentration, high, medium and low respectively show at breathing height 
1.25 m (the lawn space in front of Guanghua Building, Fudan University) Source: the author by Windperfect. 

3.2.2 Commercial space 

A. The small square of Wanda Plaza 

Wanda Plaza in a commercial complex, located in the prosperous business district, and the business 
model it adopts is indoor and outdoor interconnection. So, the external space is often used as temporary 
stores, exhibition space and performance space, as shown in Fig 9 The green hexahedron is in the 
position of the assumption infector, where wind speed is 1.913 m/s. 
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Figure 9. The space configuration and the result of wind show at breathing height 1.25 m (the small square 
of Wanda Plaza) Source: the author by Windperfect. 

The wind speed is much faster in this square than the other scenarios, thus the high-level area is much 
smaller, even shorter than 2 m social distance (Fig. 10). The wind speed is slow at the edge of space, 
maybe it is not very suitable to stay for a long time there, but the centre of it is better. 

 

Figure 10. The result of relative concentration, high, medium and low respectively show at breathing height 
1.25 m (the small square of Wanda Plaza) Source: the author by Windperfect. 

B. The atrium in Tongji Union Plaza 

Tongji Union Plaza is a small commercial complex which is closely integrated with the residential area. 
The atrium space is often used for outdoor dining and coffee shop, especially as a vaccination space for 
nearby communities during the epidemic period. And the green hexahedron is in the position of the 
assumption infector, where wind speed is 0.401 m/s. 

 

Figure 11. The space configuration and the result of wind show at breathing height 1.25 m (the atrium in 
Tongji Union Plaza) Source: the author by Windperfect. 

Based on the above simulation results, natural wind forms an area with low wind speed behind the 
building. Similarly, low wind speed is difficult to dilute virus pollutant quickly. The high-level area is 
basically consistent with the social distance of 2 m, but the medium-low probability area, which is the 
area of outdoor coffee shop in actual use, has a high risk of infection. 
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Figure 12. The result of relative concentration, high, medium and low respectively show at breathing height 
1.25 m (the atrium in Tongji Union Plaza) Source: the author by Windperfect. 

 

4. Summary and conclusions 
4.1 Discussion 

After exploring the possible reasons leading to virus pollutant aggregation in the typical scenarios, two 
alternative small open space design plans were proposed, and a CFD simulation was used to evaluate the 
effects of each plan. By considering consumer demand, and the influence of building on wind 
environment, two refined alternative plans were provided: one in change the position of infectors, and 
the other is a reverse leeward environment to windward environment. 

The above mentioned two scenarios were taken for example. The first one is the entrance square of 
Tongji University, we talked about the direction between building and wind in this scenario. And the 
second one is the atrium in Tongji Union Plaza, we talked about the impact of infectors position, this is a 
very low-cost way to optimized space allocation in the post-epidemic period. 

 

Figure 13. The result of wind and high-level concentration area show at breathing height 1.25 m (the 
entrance square of Tongji University) Source: the author by Windperfect. 

Fig. 13 shows that a windward environment in the small open space, and the wind speed was slightly 
increased to 0.713 m/s (0.494 m/s before), so the virus pollutant can be carried away quickly by the wind. 
According to the high-level result, there is only one aggregation area, and it is smaller than before. The 
wind speed is around 1 m/s in the whole open space, which is also comfortable to do outdoor activities. 
From this perspective, return leeward environment to windward is really a good solution, not only for 
decreasing the infectious probability but also for a comfortable wind environment. 
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Figure 14. The result of wind and high-level concentration area show at breathing height 1.25 m (the atrium 
in Tongji Union Plaza) Source: the author by Windperfect. 

Fig. 14 shows that a results of changing infectors position in the small open space and the wind speed is 
significantly improved to 2.50 m/s in this position (0.401 m/s before). The high-level area is much smaller 
than before, and would not influence the outdoor coffee shop, but the wind speed is too fast, therefore 
making any outdoor space very uncomfortable. Another advantage is that this solution has a low degree 
of spatial intervention and a small change cost, but requires a detailed analysis of the wind environment 
of space. 

The influence of urban form on the wind environment has been proved many times. The natural wind 
environment of a city cannot be changed by the local climate, and the architecture and spatial form 
become the only influencing factors on the wind environment. Some studies have improved the wind 
environment by changing the urban form, aiming at optimizing the comfortable wind speed(Jiang and 
Gao, 2021). There was little wind environmental assessment study aimed at obtaining fresh air. The 
dilution ability of space wind environment is very important for isolating air pollutant and maintaining 
people's respiratory health(Hassan et al., 2020). In this paper, virus is used as pollutant to study the 
removal efficiency of wind environment in small open space. In fact, pollutant removal efficiency is 
discussed, which is similar to the concept of "Air Age"(Ramponi et al., 2015). We hope our study is not 
limited to the infectious diseases, but to give everyone a fresh breathing environment. 

4.2 Research conclusions 
This study employed Wells-Riley equation to predict infection probability in some typical small open 
space scenarios based on CFD wind simulation. The main conclusions are as follows: 

(1) Keep social distance of 2 m is able to reduce infectious probability in small open space, which is 
less than 0.0002%. However, the number of infectors in outdoor spaces is much larger than in 
indoor spaces, so the probability of infection cannot be ignored. 

(2) In well-ventilated scenarios, the high-levels area is small, and the social distance can even be less 
than 2 m; Whereas, in poorly ventilated scenarios, mainly is leeward environment, the high-level 
areas are large, and even aggregation areas far from infectors would appear, which could be 
extremely dangerous. 

(3) Windward environment has higher pollutant dilution ability; whereas leeward environment not 
only has larger heigh-level area, but also cause the aggregation area which is far from infectors, 
increasing the difficulty of control. 

(4) Moving the infectors to high wind speed position is a little cost solution to reduce infectious 
probability, but the high precision wind environment simulation is needed. 

5. Achievement and future outlook 
Given the large uncertainties associated with each of the parameters, we relied on three assumptions in 
an attempt to link the wind environment in small open space to infectious disease risk models. First, the 
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concentration of viruses was assumed to be homogeneous within two meters of the infectors. This 
concentration must also have a dilution process, which could be simulated by finer grid. Other 
assumptions are that the exposure time was assumed to be 1 h, and the number of infectors was 
assumed to be 1 person. However, the activity scenarios are sophisticated, we need to further explore 
the impact of these differences on the infectious probability. 

Current measures, strict screening of potential infectors, wider nucleic acid tests, and isolation have 
already ensured that there few infectors in indoor space. Furthermore, the indoor space is filled with 
familiar people, such as classmates, colleagues and relatives. On the contrary, there is no entry and exit 
control requirement in the outdoor space, people are mixed and people’s awareness of disease 
prevention in outdoor open space is lower, thus the risk of infection cannot be ignored. 

Respiratory infectious diseases mutate very quickly nowadays, so far there are alpha, beta, gamma and 
delta variants which are highly contagious, the value of q is more than we assumed in this research. 
Considering this point, the corresponding infection probability would be higher. Two years have passed 
since COVID-19 first outbreak in Wuhan, China, and we have also kept doing research on it for almost two 
years, but the number of confirmed cases in the whole world is over 600,000 every day. The COVID-19 
have actually changed our lifestyle a lot. Now that many countries have relaxed the control of the 
epidemic, it is true that strong measures do not keep a long time, Maybe only changing the way we live 
and city develop can fundamentally solve this problem. It is hoped that urban designers and architectural 
designers can fully consider the importance of respiratory health and provide places for residents to 
breathe freely. 
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Abstract 

The COVID-19 epidemic has affected people's life activities, which makes the pursuit of health an 
important starting point for life behavior choices. Guangzhou Conghua is located in the northern 
part of the Guangdong-Hong Kong-Macao Greater Bay Area in China. This is an urban community 
area with diverse ecological elements and high-quality ecological environment.  
This article analyzes the three characteristics of Conghua's green open space.（environmental 

quality, scale and distribution）After the COVID-19 epidemic, Conghua’s green open space 

activities have shown new characteristics. First, daily leisure activities prefer community parks with 
high convenience for sports activities, and weekend leisure activities prefer urban parks with high 
traffic accessibility and well-open space. Compared with the suburban ecological parks, the third 
is that vacation activities prefer the outer suburbs ecological parks with good environmental 
quality. Combining the above-mentioned preference relationship between green open space and 
living activities, this article proposes that after the COVID-19 epidemic, planning measures can be 
used to realize the link between green open space and healthy lifestyle, unlock the diversified value 
of green open space and create a distinctive healthy life model. 
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Conghua, Green open space, Healthy activity, Strategies 

1. Preface 
Natalie Robert, the technical specialist at the Department of Public Health, Environmental and Social 
Determinants in the WHO, proposed in the article "Green Space: An Invaluable Resource for Delivering 
Sustainable Urban Health" that "Parks, green spaces and waterways are essential for urban health." 
solution". At present, global scholars' research on green open space and healthy life mainly focuses on the 
fields of health, medicine, and the environment, such as the relationship between physical health threats 
caused by respiratory diseases and the supply of green open space, as well as mental health and social 
health, etc. This field of studying the nexus between green open space and activities for public health has 
gradually become a heated topic [1-20]. Especially since the outbreak of the Covid pandemic, the pursuit of 
health has become an important starting point for people's behavioral changes. For now, China's urban 
development has entered a new era, where ecology and safety are important values in urban development. 
And green open space is an important support for this. 

Guangzhou Conghua is located in the northern part of the Guangdong-Hong Kong-Macao Greater Bay Area 
in China. This is an urban community area with diverse ecological elements and high-quality ecological 
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environment. Mountains, rivers, forests, fields, lakes and other ecological elements are abundant in this 
area and its comprehensive air quality index ranks first in all districts in Guangzhou. After the COVID-19 
epidemic, the green open space of Conghua has seen higher activity flow and activity intensity. Green open 
space has achieved a significant link with people's healthy life and it has played a more positive value in 
promoting health. This article takes the Conghua District of Guangzhou City as an example to analyze the 
relationship between people's daily activity (its frequency, intensity, and type) and green open space, then 
proposes linking strategies for green open space to promote healthy activities in the future. 

2. Characteristic Analysis of Green Open Space in Conghua District 
Conghua District is located in the north of Guangzhou City, with an administrative area of 1984 square 
kilometers（Data source：People’s Government of Conghua District, Guangzhou City）. The overall 
topography is high in the northeast and the low in the southwest. Conghua District has always been known 
as the "Pearl on the Tropic of Cancer" and "Guangzhou’s Back Yard". The green open space of Conghua 
District mainly consists of the surrounding ecological mountain, forest and the suburban park areas. The 
forest coverage rate in Conghua is more than 69%, ranking first in Guangzhou. Overall, the ecological 
resources in Conghua are of extremely high quality. 

2.1. Environmental Quality Characteristics of Green Open Space 

Conghua’s index of ecological environment ranks first in Guangzhou. According to the environmental 
quality statistics report data, ecological environment index of Conghua District was 86.7 in 2019, which was 
far higher than other districts of Guangzhou. Conghua is also ahead of other cities in the Greater Bay Area, 
such as Shenzhen, Zhuhai and Foshan. 

 

Figure 1. Ecological environmental index of each district in Guangzhou in 2019 (The higher,the better) . 
Source:Environmental quality statistics report data. 

Air quality in Conghua is the best among all districts in Guangzhou. According to the environmental quality 
statistics report data, the comprehensive index of air quality in Conghua district in January 2020 was 2.61. 
The annual average concentration of the main pollutants in the air (sulfur dioxide, nitrogen dioxide, 
inhalable particulate matter, fine particulate matter) has reached the second level. Compared with other 
areas in Guangzhou, the air quality is in a leading position. 
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Figure 2. Comprehensive index of air quality of each district in Guangzhou in January 2020 (The lower, the 
better).  Source:Environmental quality statistics report data. 

Drinking water supply in Conghua performs excellently. According to the environmental quality statistics 
report data, the water quality compliance rate of the centralized drinking water source in Conghua district 
was 100% in 2020, which meets the national surface water quality requirements of centralized domestic 
drinking water. The water quality of the upstream maintained excellent throughout the whole year, and 
the water quality at all sections reached either Class I or II. 

The overall evaluation of the acoustic environment in Conghua is at a good level. According to the latest 
data released by Conghua District, from January to July 2021, the average daytime equivalent sound level 
of road traffic noise in Conghua District was 65.0 decibels, and the average daytime equivalent sound level 
of regional environmental noise was 53.0 decibels. Both of these are classified into the first level and the 
second level (corresponding evaluation is good and good). 

2.2. Scale Characteristics of green open space 

This article has divided the green open space in Conghua into three types: type less than 2 hectares, type 
from 2 to 25 hectares, and type greater than 25 hectares. Among the 98 green areas included in the 
Guangzhou Park List, The number of green open space areas that are less than 2 hectares are the most, 
with a total number of 48, accounting for 49%. There are 24 spots in the green open space of 2-25 hectares, 
accounting for 24.5%. There are 26 green open space areas that are over 25 hectares, accounting for 26.5% 
of the total number. Combining with the area analysis of various green open spaces, we found that 
although the number of green open spaces with 25 hectares or more do not account for a high proportion, 
their area accounts for 99.5% of the total green area in the whole district. 
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Figure 3 Scale characteristics of green open space on Conghua. Source: The relevant data of Guangzhou green 
system and authors' survey. 

2.3. Distribution Characteristics of Green Open Space 

The green open space over 25 hectares in Conghua District is mainly composed of nature reserves, forest 
parks, and national parks, and they're concentrated in the northern part of Conghua District (Lvtian Town, 
Liangkou Town and Wenquan Town). The green space ranging from 2 to 25 hectares mainly locates at the 
ecological parks in the suburbs, which are concentrated in the central urban areas (Jiekou Town, Chengjiao 
Town and Jiangpu Town). The green open space less than 2 hectares is mainly composed of street green 
space and pocket parks, scattered in the concentrated urban construction area. The three types of green 
open spaces are connected through the water corridors composed of Liuxi River, Pajiang River, Longtan 
River, Xiaohai River, Yuxi River, Anshan River, Lvtian River, Lianma River, and Yadong River. 

963



 

Figure 4 Distribution of green open space in Conghua District. Source: The relevant data of Guangzhou green 
system and authors' survey. 

3. Characteristics analysis of crowd activities in the green open space 
According to the land area, traffic location, and park type, this paper selects Qingyun Park, Cultural Park 
and Shimen Forest Park as representatives of urban community parks, suburban ecological parks and outer 
suburban parks to study the characteristics of crowd activities. Through field observation and recording 
the number of activities in the park, the frequency of activities of the crowd is analyzed. Through cell phone 
signaling data analysis and superimposed POI data points, the intensity of crowd activity in different parks 
is compared. Through field interviews and observations, summarize the characteristics of the types of 
crowd activities in different parks. Considering the frequency, intensity and type of crowd activities, crowd 
activities in the green open space of Conghua District show three characteristics as a whole. (1) People in 
daily leisure activities prefer urban community parks with high convenience for sports activities. (2) The 
crowds with leisure activities on weekends prefer the suburban ecological park for its high traffic 
accessibility and open space. (3) The crowds with activities during holidays and vacations prefer the 
suburban country park for its good environmental quality. 

3.1. Activity Frequency Characteristics 

Combining the recording and on-site interviews, we can conclude that the frequency of crowd activities 
has a strong correlation with the distribution of green open spaces. The residents interviewed reported 
that the frequency of activities in urban community parks can usually reach 16-20 times per month (4-5 
times per week), while the frequency of activities in suburban ecological spaces is usually 4-8 times per 
month (1 per week). -2 times), the frequency of activities in outskirts country parks is reduced to 0-1 times 
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a month. During the interview, residents reported that the park's accessibility to traffic was also an 
important factor influencing the choice of activities. 

 

Figure 5 Green open space crowd activity frequency analysis in Conghua District. Source: Authors' survey. 

3.2. Activity Intensity Characteristics 

This article receives mobile phone signaling data in three time periods on September 15, 2020 (data source 
from the local major communications company) and found that there are certain characteristics of the 
intensity of crowd activity in different parks. (1) Due to factors such as location and accessibility in urban 
community parks, the overall crowd activity intensity is relatively high. The highest activity intensity in a 
day is in the evening, which is consistent with the work pattern of the crowd. (2) In the suburban ecological 
park, the highest activity intensity in a day is noon. Through field observation, this feature is related to the 
fact that the activity crowd is mainly tourists. (3) The overall activity intensity of the Suburb Forest Park 
during working days is low, which is related to its location and traffic accessibility. Generally speaking, 
people's activities in green open spaces have recovered slightly after the pandemic. This reflects that green 
open spaces have stronger ecological resilience than the urban built environment. Meanwhile, it also 
reflects people's growing pursuit of health after the pandemic. The pattern of life activities has become 
more intense, and green open spaces with better ecological quality fit into people's demands more than 
urban environments. 

 

Figure 6 Analysis of crowd activity intensity in Qingyun Park. Source: The local major communications 
company. 

 

Figure 7 Analysis of crowd activity intensity in Cultural Park. Source: The local major communications company. 
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Figure 8 Analysis of crowd activity intensity in Shimen Forest Park. Source: The local major communications 
company. 

According to this assumption, the outer suburbs forest park with the best ecological quality should show 
stronger crowd activity intensity, however, the actual case is different. Therefore, this article selected green 
open spaces of similar scale and location (Qingyun Park and Tropic of Cancer Park) and superimposes the 
POI data around these two parks. The green open space with higher distribution density shows stronger 
crowd activity intensity. This also shows that when formulating green open space promotion strategies, 
instead of simply focusing on the quality of the ecological environment, we should improve the overall 
quality of green open spaces. We found that for crowd activities, although the ecological environment is 
important to attract people for outdoor activities, the complete supporting infrastructure is a more 
influencing factor. 

 
Figure 9 Analysis of croed activity intensity in Qingyuan Park (Superimposing POI point). Source: The local 
major communications company and authors' survey. 

 
Figure 10 Analysis of crowd activity intensity in the Tropic of Cancer Park (Superimposing POI point). Source: 
The local major communications company and authors' survey. 

3.3. Activity Type Characteristics 

Through field interviews and observations, this study found that there is a certain correlation between the 
types of people's activities and the scale of green open space: (1) Daily activities with low-scale 
requirements, such as walking and jogging, mainly occur in small-scale urban community parks. (2) 
Influenced by schedules on weekdays and weekends, family leisure activities on weekends mainly take 
place in suburban ecological parks with high accessibility and open space. (3) Some outdoor activities, such 
as hiking and climbing, which require larger space and natural environment, as well as less frequency but 
longer vacation time, mostly take place in national parks with large natural area, for its better environment 
far away from the urban. 
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4. Linking Strategies between Green Open Space and Healthy Activitiy in 
Conghua 
4.1. Promoting the accessibility of green open spaces based on low-impact development 

In addition to meeting the activity needs of the people, the green open space also has an important 
ecological role in ensuring ecological safety and maintaining biological connectivity. Therefore, we first 
need to maintain the basic ecological value of the green open space and carry out appropriate development 
with the concept of low impact. According to the previous analysis of the activity frequency of the crowd 
in the green open space, we found that the activity frequency between the crowds is mainly affected by 
the distribution location and traffic accessibility of the green open space. Based on the above factors, this 
study believes that the construction of green open spaces shouldn't focus on the needs of human activities. 
It is necessary to transform from the previous human-oriented model to biological-oriented development, 
and fully study the migration paths of wildlife. Before constructing the space for human activities, it is 
important to reserve an ecological corridor to ensure the ecological function of the green open space. In 
addition, it is necessary to improve the accessibility of green open spaces by strengthening the connectivity 
of public transportation, so that we can expand the scope of crowd activities with much lower carbon 
emission. 

4.2. Customizing promoting strategies based on the characteristics of crowd activities in 

different types of parks 

Through the analysis of the superposition of mobile phone signaling and POI data in the previous article, it 
is known that the recovery speed of street vitality in green open spaces with superior ecological 
environment quality is faster, and the intensity of crowd activities in the same type of green open spaces 
with richer functional configurations is stronger. The characteristics have a huge impact on the construction 
of different green open spaces: (1) As a whole, it is necessary to further improve the environmental quality 
of the green open space in Conghua District to provide people with a more comfortable and natural place 
for activities in the post-pandemic era. (2) For urban community parks, due to convenient transportation 
and superior location, people with limited traffic mobility such as the elderly and children basically play in 
such green open spaces. Therefore, more child- and elder-friendly facilities need to be added into the fields. 
(3) For the suburban ecological park, on the one hand, it is an important link between urban and biological 
environment, where human activities are limited; on the other hand, we should consider that people have 
the need to get close to the nature. Therefore, the promoting strategy for such type of green open space 
needs to pay attention to balance the habitat for wildlife while provide people with opportunities to get 
close to nature in appropriate areas. (4) For suburban and national parks far away from city, it mainly 
assumes the role of ecological base in the biological environment and has a very critical impact on 
maintaining balance and sustainability of the ecological environment. Therefore, we advocate to protect 
the ecological environment in those parks. With the primary principle of “protection first, development 
supplemented", we may control the number and frequency of human activities in some areas. 

4.3. Enhancing the connectivity of green open spaces provides possibilities for the 

extension of crowd activities 

Different types of crowd activities mainly occur in green open spaces of corresponding scales, but through 
field research, we found that crowd activities would also extend along with the connection of green open 
spaces. For example, people jogging along Liuxi Riverside will pass through several small and medium-sized 
community parks and street green spaces. Normally, they will stop and relax in green open spaces of 
different scales on the way. People go hiking in Yadonghe Park, and you can enter Shimen Forest Park as 
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walking along the river. Invisibly, crowd activities are continuous in green open spaces of different scales. 
Through remote sensing images and ARCGIS analysis, it can be seen that the total amount of green open 
space in Conghua District is very large. The biological connectivity of the northern ecological area is better, 
while such connectivity of the southern area is significantly reduced due to the impact of urban 
construction. Considering the current status of urban development in Conghua District, it is impossible to 
increase green open space through large-scale demolition and construction. Therefore, this article 
proposes the improvement strategy of "greening through cracks" to decrease the gap between green open 
spaces of different scales, so that we could increase the spatial connectivity and provide the possibility for 
crowd activities to extend in different green open spaces. 

5. Conclusion and Discussion 
The sudden Covid pandemic has been affecting people's production and life in all aspects. Remote office, 
online shopping and other modes have been through new developments. Such pandemic has also 
stimulated people's pursuit of ecological and natural needs for better health. Green open space, as the 
main material carrier for recreation, sports and other fitness lifestyles, unlocks more diversified values than 
ever during the post-pandemic era. In the future, the planning of green open space needs to further 
analysis of the differences in crowd activities in different green open space and propose more effective 
planning strategies to actively promote the construction of "healthy China". 
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Abstract 

Associated with Chinese rapid urbanization, disordered environment has resulted in residents’ 
loss of perceived safety. Although literature have suggested the possible influencing mechanism 
between built environment and perceived safety, existing research often roughly identify feeling 
of safety with the concept of fear of crime. Through comprehensive literature review, the 
particular content of feeling of safety is redefined in Chinese urban residential areas. With a more 
comprehensive understanding of “what the definition of perceived safety is”, this paper extends 
previous research to explore the influence effect from built environment factors, which involve 
seven categories and twenty-four detailed elements, upon feeling of safety. Paper-based 
questionnaires were distributed in the selected communities of Mianyang(China) to collect data, 
and structural equation model was applied to introduce "latent variables" to effectively quantify 
the abstract value of feeling of safety. Results revealed that except from service facility factor, 
variables of roads, buildings, green space, environment quality, negative space and defense 
system all have significant influence on residents’ feeling of safety with varying degrees. 
Although the notion of perceived safety is expanded, the environment variables which are highly 
correlated with CPTED theory still having the most significant impact effect.  

 

·Keywords 

Feeling of safety, Built environment, Neighbourhood, Influence effect, Structural equation model  

1. Introduction  

China is in a period of social transformation, where cities are increasingly concentrated in production and 
construction during the rapid urbanization development, and the disordered urban areas are turned into 
the breeding ground for safety problems. Besides, the dramatic increase of urban population and the 
wide gap between the rich and poor gradually disintegrate the former social structure centered on clan 
relations, further exacerbate the unsafe feeling of city dwellers. 

However, feeling of safety is both the bottom line of health and the prerequisites for people’s well-being. 
Recognized as a vital factor influencing various health-related behaviours[1], the lack of subjective 
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neighbourhood safety may increase feelings of vulnerability and psychological stress[2]. Additionally, 
accumulative anxiety may even undermine a person’s immune system and increase susceptibility to 
disease[3]. Thus, it is of paramount importance for the government to manage the growing sense of 
unsafety[4].  

In order to acquire effective policy implications from urban construction perspectives, a number of 
studies explored the link between built environment and feeling of safety[5]. Several research have 
proved that physical structure of an environment would significantly affect psychological safety of their 
inhabitants[6], and discussed how specific environmental characteristics related to peoples’ feeling of 
safety. It must be noted, however, although some research claim “feeling of safety” to be the study 
object, relative topic always focus on emotional response to criminal incidents, while “fear of crime” is 
the actual discussing target. Although roughly substitute “feeling of safety” with “fear of crime” is 
prevailing, some scholars has emphasized that perceived safety should reflect general anxiety or unease 
with broader perceptions of social and physical environment, rather than the sole dimension of crime-
related attitude[7]. 

When the connotation and dimension of perceived safety are enriched to reflect broader perceptions of 
peripheral danger, what environment elements are vital influencing factors? To address this knowledge 
gap, our research aims to study how environment variables affect feeling of general safety in Chinese 
urban residential areas. Firstly, through comprehensive literature review, the particular concept of 
feeling of safety is redefined and possible environment impact factors are selected. Then the date is 
collected in communities of Mianyang city, China, through on-site questionnaire survey. Next, structural 
equation model (SEM) is applied to construct a comprehensively robust model to study the statistical 
relationship between environmental factors and feeling of safety, and family attributes are controlled to 
relieve possible confounding effects. Through quantitative analysis, empirical evidence is provided to 
understand which specific environment characteristics could enhance residents’ feeling of safety, and 
policy planners could know how to create a safer feeling neighbourhood. 

2. Literature review 

2.1. What does feeling of safety mean? 

Although objective and subjective dimensions are inextricably linked, it is generally agreed that real 
accident data could not effectively predict feeling of safety[8], and the concept of subjective safety fail to 
reach a consensus. Owning to the rapid development of environmental criminology theory, a large 
amount of studies referred perceived safe/unsafe to attitudes toward illegal events[9], and some 
researchers directly proposed that feeling of safety/security equals to the reverse-coded fear of crime[10].  

Scholars has emphasized that feeling of safety comprising various factors and emotions[11], which is used 
to express broader concerns about external threats. Therefore, in this study, feeling of safety is defined 
as a psychological state in which residents do not perceive extraneous danger in a certain environment. 
This concept concerns individual consciousness of criminal incidents, while also considers wide range of 
risk perception such as threatens from strangers and traffics, danger derived from daily accidents and the 
invasion of personal privacy. More specifically, we could conclude from existing literature that in the 
particular environment of dwelling district, feeling of safety includes attitudes towards five dimensions: 
public security, traffic safety, activity safety, communication safety, privacy safety, the specific 
explanation of single dimension is showed in Table 1. 

 

Dimension Description 
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Public Security Attitudes towards incidents related to crime within community 

Traffic Safety Attitudes towards traffic problems within community 

Activity Safety Attitudes towards daily accident within community. 

Communication Safety Attitudes towards interpersonal contact with strangers within community 

Privacy Safety Attitudes towards privacy invasion within community 

Table 1. The Description of Each Dimension of Feeling of Safety 

 

2.2. What elements would influence feeling of safety? 

Literature has proven that both the features of socio-demographic groups themselves and physical 
characteristics of built environment would contribute to the change of perceived safety. As psychological 
emotion, there is no doubt that feeling of safety shows variation among individuals. Empirical evidences 
supported that gender, age, education, family income, marriage status and many other personal features, 
such as whether had direct experience of victimization[12], are all significant impact factor[7]. 

When studies were carried out in neighbourhood, variables relating to residential buildings would be 
included into discussion[10]. Regardless of research background, green design was the most frequently 
considered element, and it was generally supported that well-maintained vegetation tends to increase 
people’s feeling of safety[13]-[15]. Besides, researchers has realized the importance of walking and 
evaluated the link between walkability and safety feeling[10][16]. In that case, environment elements 
associated with walking, such as street design and facilities which influence mixed-used development, 
have been carefully examined[17]. Relative findings all demonstrated that an environment with 
convenient transportation and unobstructed pedestrian paths were served as positive contributor to 
feeling of safety[18]. However, the results concerning influence effects between local amenities and 
perceived safety were mixed and somewhat contradictory, as Wood L has proposed that feeling of safety 
is positively correlated with the adequacy of service facilities[19] while empirical evidence of Foster S 
proved that the existence of facility[20], especially retail outlets, results in an increased likelihood of risk 
perception. 

Considering that crime is still the major threat to reduced feeling of safety, thus it is of paramount 
importance to consult the prominent theory, Crime Prevention Through Environmental Design 
(abbreviated as CPTED), which discusses how integrated environmental components would impact 
criminal behaviors[21]. Since CPTED has continuously evolved from its birth, specific elements of urban 
design were classified differently in relevant research, Glasson based CPTED on three key environmental 
strategies[21] and Shach emphasized four CPTED principles[22], while Clancey focused on seven 
environmental components[23]. Although the detailed contents are inconsistent, CPTED research always 
consider territoriality, physical disorder, activity support and target hardening[23]. Territorial 
reinforcement such as access control and other defense system, promote a “sense of ownership” of 
legitimate users, thereby reduce criminal opportunities and discourage fear of crime while unmaintained 
surroundings show signs of negligence, such as litters and damage, would do the reverse effect[21]. The 
promotion of activity and target hardening aims to cut down negative space such as vacant houses and 
devious corners[11], which have the tendency to generate negative attitudes of both offenders and users. 
Thus, it is recommended to control negative room through thoughtful space design and multiple 
communal events to create safer place. 
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3. Materials and methods 

3.1. Study design and participants 

Relevant Chinese research always conducted in megacity such as Beijing, Guangzhou[24], while the data of 
this study was collected in Mianyang, a usual third-tier city of China, with urban area of 20,250 square 
kilometers and permanent population of 4.836 million (2019). Considering that cities of similar size to 
Mianyang largely exist in China, thus the research object could bring universal conclusions for medium-
sized cities which tend to be overlooked in urban research studies[25]. Thirteen residential communities in 
urban area of Mianyang were elaborately selected as specific survey subject. These communities are 
scattered in map to avoid typical errors(as Figure 1), and all of them share analogous land use pattern, 
close completion time and housing price range (as Table 2) to control macroscopic urban environmental 
variables. Although it’s not intentional, it should be noted that all these targets are gated-communities, 
the predominant dwelling pattern in Chinese urban area.  

 

 

Figure 1. The Distribution Map of Investigative Communities 

 

Community 

Serial Number  
Area（Hectare） 

completion

（Year） 

Housing Price 

Building Types 

（RMB/㎡） 

1 21.5 2012 8-10 thousands  High-rise 

2 17.3 2015 9-11 thousands Multi-storey /High-rise 

3 18 2011 9-11 thousands High-rise 

4 19.2 2012 11-12 thousands High-rise 

5 13.3 2009 8-10 thousands Multi-storey /High-rise 

6 11.7 2011 8-11 thousands Multi-storey /High-rise 

7 20 2014 10-13 thousands High-rise 

8 17.8 2015 10-12 thousands High-rise 

9 5.8 2009 8-10 thousands Multi-storey 
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10 11.8 2013 9-12 thousands Multi-storey 

11 12 2014 10-13 thousands Multi-storey /High-rise 

12 28 2013 10-13 thousands Multi-storey /High-rise 

13 11.7 2001 7-9 thousands Multi-storey 

Table 2. Basic Information of Investigative Communities 

 

Questionnaire survey was chosen as the data acquisition method, which is claimed to be a effective way 
to assess diverse dimensions of perceived safety[10]. Paper-based questionnaires were filled out from 
April 2020 to June 2020 in the selected communities. Surveys were conducted throughout the day on 
both weekdays and weekends to avoid leaving out office workers. Besides, participants were required to 
age between 18 and 75 years old, cause this age group could clearly reflect their own perception. Finally, 
a total of 620 questionnaires were sent out and 573 were recovered (92% response rate). After 
eliminating the questionnaires with missing answers and conflicting information, 535 pieces of valid data 
were finally obtained with an effective rate of 86.3%.  

 

3.2. Scale measurement 

The questionnaire survey can be divided into three sections: socio-demographic information, residential 
built environment characteristics, feeling of safety measurement. Questions concerns socio-demographic 
information were built according to previous studies, which include 11 items in total as show in Table 3 

 

Characteristic Category n (%) 

Gender 
Male 262(48.9%) 

Female 273(51.0%) 

Age(years) 

18-30 163(30.5%) 

31-45 225(42.1%) 

45-60 128(23.9%) 

61-80 19(3.6%) 

Education 

High school or below 196(36.6%) 

Bachelor degree 228(42.6%) 

Master degree or higher 111(20.7%) 

Occupation 

Public institution 158（29.5%） 

private company 174(32.5%) 

freelancer 70(13%) 

others 133(24.8%) 

Marriage Status 

unmarried 130(24.3%) 

married 387(72.3%) 

divorced or widowed 18(3.3%) 

Family Annual Income 

less than 30 thousands RMB 62(11.6%) 

40-120 thousands RMB 218(40.8%) 

130-300 thousands RMB 205(38.3%) 
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exceed 300 thousands RMB 50 (9.3%) 

Experience of Victimization 
no 500(93.5%) 

yes 35(6.5%) 

Housing Ownership 

purchase 475(88.8%) 

rent 51(9.5%) 

lend 9(1.7%) 

Length of Residence 

Within 1 year 16(3.0%) 

1-5 years 270(50.5%) 

6-10 years 138(25.8%) 

More than 10 years 110(20.6%) 

Table 3. Socio-demographic Information of Interviewees 

 

（1）The measurement of residential built environment characteristics 

Through comprehensive literature review, the environment elements may affect perceived safety of 
residents are summarized. A total of 24 questions were set from seven perspectives: roads, buildings, 
green space, service facilities, environment quality, negative space and defense system. Respondents 
were asked to evaluate their residential environment according to their own feelings with a five-point 
Likert scale, higher points generally represent more related elements are perceived, and higher 
evaluation for buildings and negative space stand for perception of larger space dimensions and less 
unutilized areas respectively. 

（2）The measurement of feeling of safety 

The scale for feeling of safety was specifically developed for this study, which is in line with its definition. 
Residents were asked to evaluate their feelings of safety through 23 questions in five dimensions: public 
security, traffic, activity, communication and privacy. Seven-point Likert scale was chosen to effectively 
distinguish the nuances between respondents' peceived safety. Initially, higher scores represented lower 
feeling of safety, while through later data processing, the perceived safety statistics were reverse-coded 
to guarantee greater values corresponding to higher safety feeling. 

 

3.3. Statistical method and validation 

This study applied Structural Equation Model (abbreviated as SEM) to explore the specific impact of built 
environment on residents’ feeling of safety. The statistical method of SEM is composed of two 
components, the measurement model and the structural model[26]. The measurement model could 
effectively quantify abstract conception, which is known as latent variable, through observational items 
or indexes. The structural model allows researchers to investigate the statistical correlations between 
different variables, of which path coefficient estimates represent the impact effect.  

Thus, in this study, SEM could successfully estimate the latent variable of perceived safety and categorize 
environmental perception variables, and the model presented the structural relationship between latent 
environmental perception and multidimensional feeling of safety, where socio-demographic data was 
also enrolled as manifest variable to control individual differences. The data was analyzed using software 
IBM AMOS 22.0, and maximum likelihood estimator formula was applied to calculate the model 
parameters.  
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As an initial step before formal analysis, the value of the Cronbach's alpha and the Kaiser-Meyer-Olkin 
(KMO) were calculated to verify the internal reliability and sample adequacy of the data. As shown in 
Table 4, the results indicated perfect internal reliability and validity of both built environment 
characteristics scale and all portion of perceived safety scale, with all the value of Cronbach’s alpha 
greater than 0.8 and KMO higher than 0.9[27]. 

 

Scale Dimension Items Cronbach's alpha KMO 

Environment Characteristics - 25 0.871 .921 

Feeling of Safety 

public security 4 0.932 

.932 

traffic safety 4 0.910 

activity safety 4 0.855 

communication safety 5 0.907 

privacy safety 5 0.879 

Table 4. Questionnaire Reliability Test 

 

Then confirmatory factor analysis was performed to confirm the acceptable fits of the SEM measurement 
model. Modification indices were considered to improve the goodness-of-fit of an individual construct by 
pairing error terms. Items with lower factor loading and relative high correlated residuals were crossed 
off, finally twenty-two variables of built environment elements (twenty-four initially considered) and 
fifteen variables of perceived safety (twenty-three initially considered) were kept. The goodness-of-fit for 
revised measurement model of both built environment characteristics scale and feeling of safety scale 
are displayed in Table 5, including the value of Incremental Fit Index (IFI), Tucker-Lewis index (TLI), 
Comparative Fit Index (CFI), Root Means Square Error of Approximation (RMSEA), showing that the 
overall fitting degree of the two measurement model is high and the data structure is statistically 
significant.  

 

Index 
Acceptable 

Criterion 

Perfect 

Criterion 

Index of Environment 

measurement model 

model 

evaluation 

Index of safety 

measurement model 

model 

evaluation 

CMIN/DF <5 <3 2.956 Perfect 3.479 Acceptable 

GFI >0.7 >0.9 0.913 Perfect 0.936 Perfect 

AGFI >0.7 >0.9 0.883 Acceptable 0.904 Perfect 

NFI >0.8 >0.9 0.899 Acceptable 0.956 Perfect 

IFI >0.8 >0.9 0.931 Perfect 0.968 Perfect 

TLI >0.8 >0.9 0.930 Perfect 0.958 Perfect 

CFI >0.8 >0.9 0.930 Perfect 0.968 Perfect 

RMSEA <0.08 <0.06 0.061 Acceptable 0.068 Acceptable 

Table 5. Confirmatory Factor Analysis: the Fitting Index of Measurement Model 

4. Results 

In order to explore the relationship between environment perception variables and feeling of safety, the 
structural equation model was established as shown in Figure 2. A series of covariates were also 
considered in the model, including gender, age, education, occupation, marriage status, family income, 
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experience of victimization, housing ownership, length of residence, to control the possible influence of 
individual differences. 

 

 
Figure 2. Built Environment—Feeling of Safety Standardized Structural Equation Model 

 

As shown in Table 6, the standardized coefficients illustrate that except the service facility factor have no 
significant effect on endogenous variable, positive associations are found between all the other 
environmental perception variables and perceived safety. Among which the factor of environment quality 
has the biggest standardized regression coefficient as 0.295, the positive relation reveals that feeling of 
safety tends to increase as residents find environment quality to be favorable. Additionally, positive and 
significant correlation were also found between negative space (Coef. = 0.285, SE = 0.087)、defense 
system (Coef. = 0.281, SE = 0.083)、green space (Coef. = 0.242, SE = 0.047)、roads (Coef. = 0.229, SE = 
0.055), which further imply the improvement of various environment elements within community would 
effectively raise residents’ feeling of safety. However, the variable of building has negative influence 
impact on perceived safety with tiny coefficient of -0.095, revealing that in the context of Chinese gated 
community, large-scale architecture design will bring threats and unsafe feelings to residents. 

 

Dependent Variable 
Independent 

Variable 

Standardized 

Coefficients 
S.E. C.R. P 

Feeling 

of 

Safety 

<--- Buildings -0.095 0.054 -2.068 0.039 

<--- Roads 0.229 0.055 4.928 *** 

<--- Green Space 0.242 0.047 5.123 *** 

<--- Service Facility -0.012 0.088 -.283 0.777 

<--- 
Environment 

Quality 
0.295 0.061 6.156 *** 

<--- Negative Space 0.285 0.087 5.368 *** 
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<--- Defense System 0.281 0.083 5.519- *** 

Table 6. The Standardized Coefficients Results of SEM 
As for personal attributes, feeling of safety is highly correlated with gender, women usually have lower 
level of safety perception. And those who live longer in the community are more likely to trust the 
surroundings. All the other variables such as age and marriage status are not statistically significant, these 
personal factors do not necessarily increase the resident’s perception of safety. 

 

5. Discussion and conclusion 

This research built a quantitative model to investigate the influence impact of built environment 
characteristics on perceived safety of urban residents. Different from those studies born in the filed of 
environmental criminology, this experiment expanded the cognition of previous research by considering 
multiple relevant safety domains. We argue that feeling of safety contains rich subjective emotions more 
than the sole dimension of fear of crime, which emphasizes the possible daily risk perception. Results 
revealed that except from service facility factor, variables of roads, buildings, green space, environment 
quality, negative space and defense system all have significant influence on residents’ feeling of safety 
with varying degrees. 

When the environmental variables are arranged in rank order according to the influence coefficient, the 
top three are environment quality, negative space and defense system successively. It is worth noting 
that although the notion of perceived safety is expanded, these elements which are highly correlated 
with CPTED deriving from the field of criminology, still have the most significant impact effect. The 
findings highlight that environment design aiming at preventing crime could not only effectively control 
objective illegal events and affect subjective fear of crime, but also contribute to the increase of 
perceived general safety and comprehensive trust towards environment, which further reveal that the 
theory of CPTED has widespread application than crime and could be applied to explore environment-
psychology study[14] . 

Additionally, the study’s outcome indicates that the adequacy and exuberance of vegetation tend to 
significantly increase the resident’s feeling of safety, which is in consistent with Seresinhe research[28]. As 
explained in his research, that varied shapes, colors and designs of green space add to the ornamental 
and aesthetic value of the environment and bring people with a sense of relief, thus they are more likely 
to perceive the environment to be safe[29]. Besides, our model reveals that reasonable road design, such 
as clear traffic zoning with few congestion, makes crucial contributions to enhancing residents’ feeling of 
safety. Served as connecting tool within community, roads also provide residents with important space 
for daily activities like exercise. Therefore, the attention towards the street forms natural social 
surveillance net, where observers around the street may lend a helping hand because of their public 
identity, thereby enhance internal members’ perceived safety. Although significant relationship is found 
between buildings and perceived safety, the data indicates that the increased architectural scale (include 
volume, height and enclosure) would slightly decrease people’s feeling of safety. Possible explanation 
may be that larger architecture could hinder the communication of sight and voice, through which 
residents' perception ability and sense of control would be greatly damaged. This situation may also lead 
to residents’ avoidance behavior, especially the attitudes to avoid chatting and gathering with strangers, 
so it has negative impact on feeling of safety. What’s more important, the interviewees were limited in 
Chinese gated communities, where the volume of residential buildings becomes ever-greater to 
accommodate more population during the market-led construction. Under such research background, 
target respondents prefer modest and friendly architecture sizes. 
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Although many studies have shown that feeling of safety is positively correlated with the adequacy of 
service facilities[19][30]-[31], this research found opposite conclusion that different facility situation do not 
necessarily change residents’ perceived safety. Previous studies were always conducted in non-central 
suburbs of developed countries which were usually characterized by comparatively sparse population, 
thus the existense and increase of service facilities could appeal pedestrian flow and make residents feel 
safe. While this effect may not apply to densely populated urban communities as this research testify. 
However, the simple generalization of service facilities may weaken the findings, that some sort of facility 
such as fitness equipments may contribute positively to safe feeling while shops are inversely related to 
feeling of safety, thus the possible compound effect from facilities upon feeling of safety may lead to final 
insignificant result. Therefore, in future study, reseachers could try to explore how would the sub-groups 
of service facility affect residents’ feeling of safety to bring enlightment to detailed urban planning. 
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Measuring disparities in food access and its 
implications for nutrient-related diseases 
an empirical study in metropolitan Atlanta 
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Abstract 

A considerable body of literature has investigated the role of food insecurity in resulting in a wide range of 

subsequent health. Using Yelp businesses and USDA SNAP retailer data, this study proposes a multidimensional 

and spatio-temporally dynamic approach to measuring food access from the perspective of Abundance, Diversity, 

and Healthiness. An inconsistent result has been found by comparing the space-based and place-based 

measurement, which suggests a non-dichotomous interpretation of urban foodscape. Furthermore, OLS and 

Spatial regression models are built to investigate the associations between food access and nutrient-related 

diseases. Results suggest that living in areas with great diversity of food choices have a strongly protective effect 

on prevalence rates of high blood pressure, diabetes, and coronary heart diseases, while there is no statistically 

significant tie between abundance of food and the occurrence of diseases. Findings emphasize the need for a 

deepened understanding of the components and manifestation of the concept and operationalization of food 

access in regional food systems planning. 

Keywords 

Food Insecurity; Food Access; Space-based and Place-based; Nutrient-related disease; Spatial regression  

 

1.Introduction 

1.1 Overview 
The United Nations Declaration of Human Rights explicitly states that food is a basic human right (The 
United Nations 1948). Correspondingly, food insecurity, defined as ’the limited or uncertain availability of 
nutritionally adequate and safe foods or limited ability to acquire acceptable foods in socially acceptable 
ways’, has been identified as a significant public health issues both globally and within the United States 
(Murrell and Jones 2020). 

There is a common belief that food insecurity has explicit ties to economic conditions, which can be clearly 
manifested by the fact that in 2018, an estimated 821 million people in the world, more than 2/3 of which 
in the global north, are still undernourished (The United Nations 2020). However, what is a little bit 
surprising is that the issue of food insecurity has been proliferating during the last two decades in counties 
often considered with a relative richness of food supply, such as United States. 

Unfortunately, the overwhelming and enduring confirmation of the severeness of food insecurity does not 
guarantee a comprehensive understanding of the prevalence of food insecurity among families living in 
urban areas of developed countries, let alone an effective solution to ameliorate the plague. Within the 
limited scope of the food insecurity research, disparities in food access are consistently identified as a 
potential vertex of a causal ecological model which, working with other factors both upstream and 
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downstream collectively, leads to unhealthy health behavior as a final output (Sadler, Gilliland and Arku 
2016). 

However, such convergence in causal reasoning has very limited ability to disentangle the true impact food 
access exerts to population’s ultimate food choice and nutrition intake. Reasons, which will be discussed 
in detail in the next section, are multi-faceted, includes but not limited to the conflict in the definition, high 
cost of measurement, availability of sensitive data, disciplinary bulwark, etc. 

With the overarching aim to bridge the gap between food insecurity, food access, and nutrient-related 
implications, this study, using publicly available food providers and potential food consumer’s data, aims 
to (1). constructing a probabilistic model to estimate the exposure of food choices among demographic 
groups ; (2). evaluating the food environment and food access based on space (egocentric neighborhood) 
and place (enumeration neighborhood); (3). applying statistical learning techniques to validate the 
associations between food access and the prevalence of nutrient-related diseases. 

 

1.2 Previous Studies 
There is a great abundance of literature in food insecurity and food access, which in general, although at 
some risk of oversimplification, can be traced back to two intellectual groups, one of which is made up of 
public health experts and nutrient epidemiologists, whose primary, if not all, focus is on the surveillance of 
insufficient or unhealthy nutrition intake and preventive treatment of food-related diseases, and the other 
is planners and geographers who specifically aim to decode the spatial aspect of food access and seek for 
spatial solutions to diminish the disparity. This paper will conduct a highly selected rather than a exhaustive 
review on topics that either lays the foundation of the research methods of this study, or still be left 
ambiguous and needs further examination. 

There are a huge number of key health outcomes that are consistently believed to be associated with high 
food insecurity, such as risk factors for children’s health and educational outcomes (Howard 2011), adverse 
consequences for overall health of children (Kirkpatrick, McIntyre and Potestio 2010), maternal depression 
and health status (Garg et al. 2015), mental health conditions (Heflin and Ziliak 2008), subsequent weight 
gain (Jones and Frongillo 2007), poor sleep outcomes (Na et al., n.d.), and suicide ideation (McIntyre et al. 
2013). In particular, the adverse outcome that affects most population by food insecurity as a risk factor 
includes diabetes and cardiovascular diseases (South, Palakshappa and Brown 2019, CA 2018). 

Among factors that are believed to be associated with food insecurity, geographic access to food is one of 
the most important dimensions in the US since it affects the cost of food that low-income consumers face 
and the decisions they make about which foods to purchase (Rose 2010). the definition of ’access to healthy 
food’ as well as the variables that predict access to healthful food vary widely among different literature. 
USDA identifies food deserts across United States by factors including distance, income, urbanization, and 
vehicle access (USDA 2019). Attentions have been put on the neighborhood food environment and how it 
influences the access dimension of food insecurity, and, in turn, the consumption behavior and health 
outcomes of low-income consumers. Evidence shows that African Americans residing in census tracts with 
one or more supermarkets were more likely to meet their fruit and vegetable recommendations than those 
that did not (Morland, Wing and Diez Roux 2002). It is also found in North Carolina that proximity of 
supermarkets was shown to be positively associated with diet quality among pregnant women (Laraia et 
al. 2004). 

 

983



2.Data and Methods 

2.1 study area and research scope 
The study area (figure1) centers on metropolitan Atlanta in Northwest Georgia, which is made up of 10 
counties: Cherokee, Clayton, Cobb, DeKalb, Douglas, Fayette, Fulton, Gwinnett, Henry, and Rockdale. 
According to statistics, Metro Atlanta added nearly 64,000 people in 2019, bringing the 10-county region’s 
total population to 4.7 million (Atlanta Regional Commission 2020). It is worth noting that the geographical 
scope of this study is smaller than the metropolitan statistical area (MSA) used by the Census Bureau, the 
latter of which consists of 29 counties and accommodates more than 6 million population (U.S. Census 
Bureau 2018a). The primary reason lies in the fact that counties in the periphery of the MSA, although 
defined as a part of the ’metropolitan’, shows more rural characteristics de facto in terms of local food 
environment and available data points in those areas are in extreme sparsity, which will make the 
prediction unreliable. 

The basic analytical units used in this study is census tract. Food access will be measured at the scope of 
census tract, which is consistent with most available lattice data. The regression model will use census tract 
as the geographical unit since the morbidity data is reported by tracts. 

 

Figure 1. the study area and population density (person/sqmile) by census tracts 

 

2.2 data source and descriptive statistics 

There are primarily three data sources used in this study. Food provider’s data is retrieved from a 
combination of Yelp Fusion API and US Department of Agriculture SNAP Retailer. The overarching 
assumption is that the two main sources of food exposure in the metropolitan area are from either 
restaurants or food retailers of all kinds. Yelp.com is an American company that operates an online platform 
for publishing crowd-sourced reviews about businesses, including restaurants of a wide variety of 
categories. Business-related data is collected and shared through Yelp Fusion API. SNAP retailer data is an 
open-source dataset published by USDA consisting of food retailers of 12 categories including convenience 
store, grocery store, supermarket, farmer’s market, and so on. 

Through combining the two datasets mentioned above, this study aims to exhaust food exposure within 
the research area as much as possible. After data cleaning and calibration, there are in total 10,444 point 
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food providers identified in the 10-county area: 5,635 groceries and 4,809 restaurants. Table 1 lists top 10 
categories with most counts. It is not hard to see that most restaurant types listed among the top are 
typically not identified as ’healthy’ food. 

Restaurant Type Count Grocery Type Count 

Coffee 485 Convenience store 3066 
American 440 Combination grocery 1040 

Sandwiches 376 Small grocery store 526 
Burgers 364 Super store 316 

Chicken wings 349 Supermarket 299 
Hotdogs 348 Medium grocery store 276 

Breakfast brunch 321 Large grocery store 59 
Mexican 307 Farmers’ market 53 
Bakeries 285   

Seafood 284   

TOTAL 9818 
 

5635 

 

Table 2. Top 10 categories of food providers with most counts 

Notes: 1. Yelp and USDA-SNAP has different classification system: Categories of Yelp restaurants are based on flavor while SNAP 
retailers are categorized into business types; 2.the total count of restaurant types exceeds restaurant counts due to multiple 
labels. For instance, McDonald can be both labelled as ’burgers’ and ’coffee’. 

Figure 2 shows the geographical distribution of food providers of selected types in metro Atlanta, which 
gives an intuitive impression of the disparities in food exposure. Grocery stores tend to have a concentrated 
distribution in densely populated areas and transportation hubs and favor higher-status neighborhoods. In 
contrast, restaurants of usual (affordable, sometimes unhealthy) types spread more evenly across the 
metro. 

 

Figure 2. geographical distribution of food providers of selected types 
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The second data source is from the Census Bureau 2015-2019 American Community Survey 5-year 
estimates for socioeconomic status (SES) characteristics at the level of census tract (n = 735). Indicators 
include median household income (MHI), percent of car ownership (P.CAROWN), percent of population 
60+ years old (P.OVERSIXTY), percent of uninsured population (P.UNINSURED), all of which either have a 
potential impact on food access, or serve as adjustment factors of disease prevalence. 

Center of Disease Control and Prevention (CDC) initiated a project in 2016 called "500 Cities" predicting 
census tract-level area chronic disease risk factors, health outcomes, and clinical preventive service use for 
the largest 500 cities in the United States (CDC 2019). This study will use the 2019 estimates of crude 
prevalence of diseases that have been frequently and consistently identified as ’nutrient-related’, including 
high blood pressure (HBP), coronary heart disease (CHD), and diabetes. Unfortunately, the prevalence data 
is not available for all census tracts but only for those lie in the municipal boundary of Atlanta, Alpharetta, 
Sandy Springs, and Johns Creek, which limits the sample size of the prediction model to n = 186. 

The healthiness of each food providers is predicted by the modified retail food environment index (mRFEI), 
invented and published by the CDC’s Division of Nutrition, Physical Activity and Obesity in 2011 (CDC 2011). 
The mRFEI is calculated at the census tract level by dividing total number of healthy food retailers by total 
number of food retailers. The value of mFREI is from 0 to 100. 100 indicates that all food providers in a 
census tract are healthy food providers. Detailed data manipulation will be introduced in the following 
section. Georgia reports an 8.0 average mRFEI score, compared to national average mRFEI = 10.0. The 10-
county area has an 8.5, which is slightly higher than state average but still below national mean. 

 

 

Figure 3. selected socioeconomic status characteristics by census tracts 

 

 
Unit n Mean St. Dev. Min Q1 Q3 Max 

Census: ACS 5-year est.  
MHI USD 724 82,670 42,423 9,779 50,050 107,018 247,500 
P.CAROWN % 733 74.3 11.0 17.2 70.1 81.1 100 
P.OVERSIXTY % 734 18.1 8.0 0 12.8 22.5 100 
P.UNINSURED % 734 14.1 9.2 0 7.0 19.1 57.6 
TOTAL.POP person 735 6,043 3,117 148 4,013 7,486 25,063 
POP.DEN p/sqm 735 3,148 2,569 101.7 1,672 3,879 24,814 
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CDC: 500 Cities 
 HBP % 186 30.3 10.4 9.4 21.8 39.9 51.6 
CHD % 186 5.0 2.2 1.0 3.2 6.3 11.0 
DIABETES % 186 10.1 5.4 1.9 6.1 14.7 23.0 

CDC: mRFEI  
mRFEI % 735 8.5 43.8 0 5.0 12.0 51.0 

 

Table 2. Descriptive statistics of selected variables 

 

2.3 probabilistic model of relative food exposure 

In essence, the food choice behavior of each individual is stochastic and highly unpredictable (Rodriguez, 
Hendrickson and Rasmussen 2018). Factors including geographic proximity, purchasing power, and cultural 
acceptance have either direct or indirect influences on the final decision of food choice. The most accurate 

approach to measuring actual food exposure is surveying, while it is tremendously time-expensive and 
requires a large sample size for statistical power. 

As an alternative, this study proposes a discrete probabilistic model to simulate the food provider selection 

process of an aggregated population as a proxy of relative food exposure. Relative exposure, as a contrast 
to the actual one, takes a route of modelling the hypothetical incentive or disincentive to the exposure 
studied (Sherman et al. 2005). For instance, if the modelled probability of visiting A is 2 times higher than 
visiting B, we assume that relative exposure to A is 2 times more than B, although the actual situation may 
or may not coincide with the hypothetical share. 

The fundamental assumption of this probabilistic model is that if there are in total n food providers, each 
denoted as 𝑌𝑗, j = 1, 2, …, n, within a distance threshold 𝑑 to an aggregated population 𝑋𝑖, the food-provider 
selection outcome follows a Multinomial distribution (n=1) and the probability mass function can be 
written as 

 

where the parameter 𝑝𝑖𝑘 is the probability that 𝑋𝑖 visits 𝑌𝑘. In other words, this study proposes a method 
to estimate the parameters of the probability distribution for each population mass. The estimation follows 
three main steps: 

(1). For each population mass, every food provider within the catchment area will be initialized with equal 

probability of visiting: 𝑝𝑖𝑘 = 𝑛1 regardless of any extraneous factors. Note that a variable catchment area will 
be used since for units in the outskirts of the metro area, there may not be sufficient number of food 
providers compared to more populous units. Figure 4 shows the concept of variable catchment area. For 
units located in the data-sparse region, the search radius is set to be the shortest distance within which 
there exists at least 10 food providers. 

(2). Based on a gravity model, we apply two distance-decay functions 𝐺(𝑑𝑖𝑘) to each 𝑝𝑖𝑘 where 𝑑𝑖𝑘 is the 
distance between 𝑋𝑖 and 𝑌𝑘. The rationale behind different distance-decay functions is that there is a 
substantial difference between the distance tolerance and disincentive for population with and without 
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privately-owned automobiles. Hence, we define a Sigmoid friction function 𝐺1 for automobiles and a 
Gaussian friction function 𝐺2 for non-automobiles listed below (see Figure 5): 

 

 

Figure 4. variable catchment area diagram 

  

Figure 5. distance-decay functions (left: Gaussian; right: exponential) 

Notes: The selection of distance-decay function is based on the rationale that short-distance travel via automobile is less sensitive than 
that via other methods of transportation like walk or bike. Correspondingly, the sigmoid function drops slowly in the beginning while 
Gaussian penalizes more on short distance. 

 

(3). To put a penalty on the difference of purchasing power, we define a price friction function P(i,j) using 

the quantile of median household income 𝑄(𝑀𝐻𝐼𝑖) ∈ [0, 1]. 𝑄(𝑀𝐻𝐼𝑖) = 1 means the unit i has the highest 
MHI among all units in the metro area. The assumption is that the difference in purchasing power generates 
differentiated frictions to food providers of different price levels. Our data classifies the price of restaurants 
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into four categories: $, $$, $$$, $$$$. The high-level idea is that the price friction for affordable food 
providers is smaller than expensive ones. 

Finally, we update the unstandardized probability 𝑝𝑖𝑗0 = 𝑝𝑖𝑗 ∗ 𝐺(𝑖, 𝑗) ∗ 𝑃(𝑖, 𝑗). It can be further standardized 
by 

 

as the final estimate of the adjusted probability that 𝑋𝑖 will visit 𝑌𝑗. Measurement of food access will be 
based on the unstandardized and standardized probability. 

 

2.4 measurement of food access 

As states in 2.3, the measurement of food access is based on the relative probability of a population mass 
𝑋𝑖 visiting food provider𝑌𝑗. It is noted from previous literature review that the definition of food access can 
cover a wide range of measurements. This study argues for a decomposition of food access into three main 
dimensions: Abundance, Diversity, and Healthiness. Abundance measures the total wealthiness of food 
choices, which is usually manifested by the concept of "food desert" (Rose 2010). Diversity is the 
representation of the range of available food choice types. Places provided with food choices with good 
quantity but poor diversity are usually referred to as "food swamp" (Amin, Badruddoza and McCluskey 
2020). Finally, healthiness evaluates the attractiveness of healthy food providers as a proportion of that of 
total food providers. 

Quantitatively, the abundance of place i, denoted as 𝐴𝑖, is computed by the raw sum of probability 𝑝𝑖𝑗 . 
Here we use unstandardized probability instead of standardized one since it is comparable between places. 
Diversity 𝐷𝑖 is assessed by the Shannon Entropy of food provider types (Shannon 1997). Higher the entropy, 
more diversified the composition of food types is. Here we need to compute the standardized probability 
of each provider type k, then perform the standardization: 

 

And the entropy (diversity) of each place i can be calculated by 

 

Healthiness data of each provider is not available; thus, this study proposes an estimate using the CDC 
mRFEI index. We define healthiness-adjusted probability as 

 

where 𝑌𝑗 is in unit k.  

Moreover, this study adopts a spatiotemporally dynamic approach of exposure, which takes the ’activity 
space’ of population into consideration. Defining the context of exposure using census residential areas 
has been criticized from different perspectives including that of the ’local trap’ (Cummins, 2007). Census 
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data aggregates a number of persons into a population mass based on their residential address while it is 
very likely that the static residential address does not represent their actual space-time patterns, the most 
significant one of which is commuting. Employed population spends a large share of their daytime around 
the environment close to where they work, so is the food exposure. Thus, this study defines place-based 
access, which is entirely based on a static administrative unit (census tract), and space-based access, which 
examines the work-live space-time pattern of a population mass and split the total amount of exposure by 
residential address and employment address. 

Here is an example. If census tract 𝑋𝑖   has 1000 population, 500 of which works in tract 𝑋𝑗. Then, the place-
based access will use 𝑋𝑖 as the sole centroid while space-based access splits total exposure into  share of 

live space and  workspace. Then, the actual access is the weighted sum of population whose activity 
spaces are different. To clear this up, Table 3 shows the measure matrix where x-axis is the dimensions of 
access, and y-axis is the dimensions of space-time pattern. 

 

2.5 validating associations by statistical learning algorithms 

This study assesses the associations between food access and nutrient-oriented diseases by spatial 
regression. Due to the page limits, only the high-level concepts and ideas will be discussed. 

Spatial regression, spatial lag/error model in particular, is often used to deal with the spatial 
autocorrelation issue of lattice spatial data. The ordinary least square (OLS) model assumes that the 
residual is independent and normally distributed with a constant mean of zero and constant variance (Dai 
2010). However, socioeconomic attributes often have a spatial spillover effect which results in spatial 
autocorrelation (Anaya-Izquierdo and Alexander 2020). 

 

 

3. Measuring food access in metropolitan Atlanta 
Using the assessment method defined in the previous chapter, this study computes the abundance, 
diversity, and healthiness index in three scenarios: 1. with car ownership (distance-decay function G1); 2. 
without car ownership (distance-decay function G2); 3. car ownership weighted by PCAROWN, by two 
approaches: place-based, and space-based. It is important to note that either index only makes sense 
comparatively while their absolute value does not have any meaning. Thus, this study uses Quantile 
classification with labels from "very low" to ’very high’. 

3.1 place-based food access 
Figure 6 presents the place-based distribution of indices, which shows apparent, while not consistent, 
geographic disparities in the food access across metro Atlanta. Regarding the three dimensions of food 
access, the Diversity index clearly shows a north-south divide. It is consistent with the geographical 
disparities in other socioeconomic status characteristics, such as median household income and poverty 
rates. In contrast, Abundance index shows higher value around urban/town centers and highway corridors, 
which is quite understandable in terms of a commercial entity’s location selection procedure. In addition, 
the inner peripheral ring of the metro in general has higher Healthiness value than inner cities. Tracts in 
the outer ring are among the lowest rankings in both Abundance and Healthiness, partly due to the edge 
effect and the sparsity of food providers. 

When comparing the different scenarios regarding car ownership and corresponding distance-decay 
function, it can be found that all three food access indices show lower values for w/o ownership than that 
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for w/ ownership. To adjust for the influence of private transportation ownership, this study continues to 
produce the car-ownership-adjusted indices denoted as 𝑎𝐴𝑖, 𝑎𝐸𝑖, 𝑎𝐻𝑖, which gives a better estimate of the 
overall access for an aggregated population mass. 

In order to assess the global spatial autocorrelation effect and identify local hotspot, this study uses GeoDa 
software to compute the Global Moran’s I index and Local Spatial Autocorrelation index (LISA) (Anselin and 
Kho 2006, Anselin 1995). The result shows that the global Moran’s I for each index are: 0.599, 0.703, and 
0.618, all of which indicate moderate to strong spatial spillover effect. It also provides a justification of the 
use of spatial regression in substitution for OLS regression in the later chapter. 

With a strong global spatial spillover feature, the geographic distribution of food access also shows 
statistically significant local hotspots, which can be understood as ’high-access area’ and ’low-access area’ 

at the regional level. Figure 7 shows different hot spots and cold spots identified by LISA (𝛼 = 0.05). The 
result reinforces previous observations that an obvious hotspot of diversity in northern metro and low-
value area of Abundance and Healthiness in the outskirt. There is no real-life evidence showing that there 
exists a healthy-food cluster in southern Cherokee county and Clayton County, the validity of which we 
need to test in the prediction model. 

 

Figure 7. LISA hot spots (orange) and cold spots (blue) 

 

4.2 space-based food access 

Due to the intrinsic risk of solely using residential areas to define the context of exposure, this study 
proposes an alternative way to quantify food exposure considering the fact that the local scale is not the 
only meaningful unit of interest in health research; as a result context should not be exclusively defined as 
a local area (Purcell and Brown 2005). As a result, this study adopts a temporal structure of an activity 
space, defined by the frequency, regularity, and duration at which locations are visited (Perchoux et al. 
2013). 

Figure 8 shows a simple schematic activity space representation with nodes and links. A clearly defined 
spatio-temporal activity space is particularly relevant to quantify individual and collective spatial behavior 
in relation with the accessibility to all resources including food. 
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Figure 6. place-based food access index (from left to right: Abundance, Diversity, Healthiness) 
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4.2 space-based food access 

Due to the intrinsic risk of solely using residential areas to define the context of exposure, this study 
proposes an alternative way to quantify food exposure considering the fact that the local scale is not the 
only meaningful unit of interest in health research; as a result, context should not be exclusively defined 
as a local area (Purcell and Brown 2005). As a result, this study adopts a temporal structure of an activity 
space, defined by the frequency, regularity, and duration at which locations are visited (Perchoux et al. 
2013). 

Figure 8 shows a simple schematic activity space representation with nodes and links. A clearly defined 
spatio-temporal activity space is particularly relevant to quantify individual and collective spatial behavior 
in relation with the accessibility to all resources including food. 

 

Figure 8. Schematic activity space representation with nodes and links 

The simplest space-time path is work-home. To quantify this structure, this study uses LEHD Origin-
Destination Employment Statistics (LODES) dataset published by Center for Economic Studies, Census 
Bureau to determine the destinations of workspace and the relative shares (U.S. Census Bureau 2018b). 
There are in total 405,105 tract-to-tract job flows within the 10-county metro area and in total 1,790,588 
employment counts that have different residential address and work address, which shows that more than 
one third of the total population do not work in the census tract where they live. Figure 9 displays the 
direction and magnitude of job flow in metro Atlanta. There are a large amount of long-distance commuting 
flows from southern metro Atlanta where many disadvantaged neighborhoods locates, to the northern 
region, which is often considered as the job center. 

Based on previous computation, space-based access can be obtained from adjusting for the multiplicity of 
exposure of a census-tract population mass. If the total population of census tract i is N with place-based 
index value 𝐼𝑖, and 𝑝 𝑗 is the share of population that work in tract j, the space-based access index is 
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where a is the share of time spent in residential place. In this study, a is set to be 9/14 based on the 
assumption is that there are in total 14 times food choices (lunch + dinner x 7days) for one week and 
approximately 9 of them are made in the residential place. 

Figure 10 shows the outcome of space-based food access index and LISA hot spots and cold spots. An 
interesting finding is that the global Moran’s I drops significantly to 0.29, 0.25, and 0.21 correspondingly, 
which indicates that the spatial spillover effect is weaker than that under the place-based measure since 
in the space-based measure population are not tied to one single geographic unit any more while scatted 
across the metro area according to their commuting pattern. The outcome of LISA also differs in the sense 
that some southern tracts which are identified as hotspots before show no significance due to its high and 
volatile population fluidity induced by commuting. 

 

 

Figure 9. tract-to-tract job count flow chart (only showing count > 200) 

 

Figure 10. space-based food access LISA hot spots and cold spots 
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3.3 a multidimensional assessment of food access 

After taking a full exploration of two different approaches of measurements and three dimensions of food 
access separately, it is natural to ask the question: what on earth does the whole picture of the food 
environment in metro Atlanta look like, and where are places that have good/bad food access? 

There is no easy answer to either one of the questions. Clearly, disparities in food access does exist in metro 
Atlanta and take different forms by different dimensions. However, it is critical to note that disadvantaged 
residents in so-called food deserts did not always experience problems with food procurement PURELY 
because of where they live (Williams and Hubbard 2001). Recent literature has cautioned that existing 
studies may overstate the issue or even fabricate food deserts to support the rationale for subsequent 
studies (Cummins and Macintyre 2002). There are two intrinsic flaws embedded in the ’local trap’: (1). It 
fails to recognize other factors that affect the food-selection behavior while belittles this issue to a physical 
determinism. (2). It fails to distinguish a poor access defined to a geographic unit from that to the 
population who live there. 

Attempting to make a response to both flaws, this study argues that it is risky to produce a single picture 
of the urban foodscape, considering the extreme complexity it bears. As a result, it is also not reliable to 
make a dichotomous judgement of whether an area has good or bad access, especially when individual-
level data is not available. Instead, this study substitutes existing terminology used to describe urban 
foodscape, such as ’food desert’, ’food swamp’, by a location in the three-dimensional A-D-H space. Figure 
11 defines three possible locations in the value space where there can be much more positions according 
to the subjective definition and choices of the cutoff value: the sweet spot, where all dimensions are high; 
the sour spot with all low values, and the dilemma spot with high abundance but low diversity and 
healthiness. 

 

FIGURE 11. sweet spot, sour spot, and dilemma spot 
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5. Assessing the associations between food access and nutrient-related diseases 
 

To test the validity and the predictability of food access indices proposed before, this study uses OLS 
regression and spatial regression to construct the prediction model. The predictive variables are census-
tract level crude prevalence of nutrient-related diseases: High Blood Pressure (HBP), Diabetes, and 
coronary heart disease (CHD). Four control SES variables are included in the model to adjust for other 
relevant factors. Figure 12 shows the correlation coefficients of all explanatory variables. To avoid 
multicollinearity, PCAROWN is removed from the list since it has a correlation coefficient of 0.935 to D-
index, plus the fact that the measurement has included the information of car ownership in each index. 

 

FIGURE 12. Correlation matrix and density estimation 

 

Table 4 - 6 shows three sets of the results of the regression models with different predictive variables. In 
general, all three models achieve satisfying goodness of fit (𝑅2 > 0.80), which indicates a good prediction 
performance. The coefficients indicate a mixed result. In the OLS regression, all three indices are 
statistically significant. Abundance and Diversity index show a negative correlation with the crude 
prevalence, while the healthiness index show a very mild but positive correlation, adjusted for SES factors 
which are all significant as well. 

The spatial lag model and error model both return significant spatial lagged variables: 𝜌 and 𝜆 consistently. 
In comparison, the error model returns larger Lagrange Multipliers (not shown in Table 4) than the lag 
model. The coefficients clearly show that only the diversity index is significantly correlated with disease 
prevalence while abundance and healthiness index are not significant any more after adjusted for the 
spatial lag effect. 

There is certainly more than one interpretation of the mixed results obtained from the models. From the 
perspective of pure statistics, it can be concluded that after adjusting for spatial autocorrelation effect and 
related SES characteristics, only the diversity of food providers has a significant protective effect on the 
crude prevalence of nutrient-related diseases. It is not surprising that the general abundance of food choice 
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does not predict diseases well since living in a food-swamped area has little to do with what residents end 
up choosing to consume. In contrast, what does surprise us is that the healthiness index has an insignificant 
positive correlation with disease prevalence, which is obviously against the consistent results that most 
literature achieved before. 
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TABLE 4-6. Results of OLS, Spatial Lag, and Spatial Error regression models  

 

 

6. Discussion and Conclusion 
Food insecurity is a serious national issue now as geographic and non-geographic disparities have been 
deepened and reinforced across the urban region. In 2016, a national average of 12.3% households are 
food insecure (A et al. 2017). The number is surging as the economy experiences a catastrophic attack from 
COVID-19. In spite of a strong urgency, it still bears a huge risk of wasting resources if policy makers rush 
to a ’one size fits all’ solution, which is often solely based on physical determinism, without sorting out 
some fundamental questions as to what constitutes food access, and what in essence affects population’s 
food choice. 

With an aim to bridge the gap and explore the hidden information not uncovered by existing food access 
research, this study proposes a multidimensional and spatiotemporally dynamic approaches to delineate 
the food environment in metropolitan Atlanta. The decomposition of food access into abundance, diversity, 
and healthiness echoes some key conclusions in previous literature: food insecurity is not merely ’not 
enough to eat’, but a complicated, multidimensional barrier to a high-quality, various, and desirable diet 
affected by a large number of factors. Focusing more on the geographic access, this study examines a 
subset of factors including socioeconomic status, distance, food type, price tolerance, etc., while still leaves 
a lot untouched. For instance, cultural barrier can serve as a huge incentive / disincentive to food choice as 
individual’s cultural background has a huge influence on the diet pattern. 
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The inconsistency between different dimensions justifies the fact that it is not legitimate to make a 
dichotomous judgement of food access based on geographic place, especially when there exists consistent 
evidence showing that the reason for food insecurity is much more complicated than ’nowhere to buy’. 

Furthermore, mixed results are found in the regression models assessing the association between food 
access index and disease morbidity rate. There is overwhelming evidence that diversity of food choices is 
strongly correlated with disease prevalence while the quantity of choices is not. Based on results of the 
regression models, it can be asserted that the abundance index and diversity index show satisfying accuracy 
in representing the true picture and in making predictions. However, the reliability of the healthiness index 
is still questionable. 

The limitation of this study is obvious and may pose a challenge to the reliability and legitimacy of the 
results obtained. First, however sophisticated the algorithm is designed, there is hardly any way that we 
can determine the difference from ’true’ exposure to the relative exposure hypothesized by assumptions 
and mathematical models. Secondly, as a cross-sectional study, it has very limited capability in proving any 
causality by displaying a clear prospective temporality from food access to nutrient-related diseases. Finally, 
constrained by the limited availability of data, some dimensions of food access, for instance healthiness, 
are still difficult to be accurately uncovered despite its great significance. New sources of data, such as 
social media network, can be further explored. 

Nonetheless, this study provides novel insights into the measurement of food access and the ability of food 
choice in explaining the prevalence of relevant diseases, which can be a useful information for community 
planners and health policy makers who seek to understand the overall situation of local foodscape and 
make plans to facilitate better food access for population living in food insecurity. 
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Abstract

China has experienced the largest and fastest urbanization in the worldwide history, but there
are also serious problems such as environmental pollution, barbaric land expansion and
inadequate governance. In order to promote urban ecological progress and high-quality
development, China is exploring new modes of urban governance like the so-called approach
“Urban Physical Examination” (UPE for short). Guangzhou is a pilot city to carry out such an
approach of government-citizen collegiality. The UPE mainly includes the following steps: firstly,
the municipal government and research institutions work together to develop a UPE index system
covering 50 indicators in 8 categories; Secondly, through the combination of quota and
randomization, a survey with a sample size of more than 200,000 was conducted to sketch
citizens’ residential satisfaction to urban infrastructure. Thirdly, the data of UPE index are
collected and studied through the extensive collaboration of the four scales including city - district
- town - street - community. The empirical part of this study points out that there are 9 major
problems such as garbage siege and traffic congestion in Guangzhou. Coping with these
problems, this study has formulated detailed improvement measures from four aspects, including
policy formulation, standard specification, action plan and key projects. The findings were highly
valued by the municipal government and reflected by the government annual report and the
work plan for the next year. In addition, the UPE should be continuously improved through the
long-term mechanism of "yearly physical examination and five-year evaluation" and related
information platform monitoring
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1. Introduction
Since 1978, China has experienced the largest and fastest urbanization process in world history. By 2020,
the urbanization rate has exceeded 60%.Urban functions and the living environment has been greatly
improved, but there are also a series of urban diseases, such as excessive population agglomeration,
disorderly spatial development, traffic congestion, insufficient public service facilities, lack of urban
culture and characteristics, urban governance and risk response capacity that need to be improved.

The Central Urban Work Conference in 2015 mentioned that we should change the urban development
mode, improve the urban governance system, improve the urban governance capacity, focus on solving
prominent problems such as urban diseases, and establish a regular urban physical examination and
evaluation mechanism.The Ministry of Housing and Urban-Rural Development selected 11 cities to carry
out pilot programs in 2019, and it was further expanded to 59 cities in 2021. After 3 years of practice
exploration, we have basically established the ecological livable, health and comfortable, safety and
toughness, convenient transportation, neatness and order, diversified and inclusiveness, innovation
vitality, eight aspects of urban physical examination index system, formed the integrated work method
with urban self physical examination, third party physical examination and social satisfaction survey.
Futher more, we are exploring the establishment of urban physical examination and evaluation
regulations.

Guangzhou in 2019 was first selected as one of the 11 urban physical examination pilot cities, in 2020 and
2021 continuously stayed as one of the national urban physical examination sample city. It is a tool for us
to promote urban disease governance, systematically improve urban planning and construction
management capacity, explore a new path of urban physical examination with guangzhou’s identities,
promote joint efforts to construction, governance and sharing of our socity, and provide a good example
for other megacities.

2. Research methods and process

2.1 Overview of the study area

Guangzhou is the provincial capital of Guangdong Province, a national central city of China, and a
comprehensive gateway city of China's foreign countries.The municipal district covers an area of 7,434
km2. It is a part of the Guangdong-Hong Kong-Macao Greater Bay Area. Guangzhou locates in subtropical
Marine monsoon climate area, with large rainfall intensity, concentrated occurrence time and high
occurrence frequency. Guangzhou was named as the world's first-tier city by the global authority GaWC,
and ranked second best business city,in Mainland China by Forbes in 2017. In 2020, Guangzhou achieved
a GDP of 2501.9 billion yuan, the actual permanent population of Guangzhou exceeded 20 million with a
floating population of nearly 10 million.

2.2 Study process

The methodological basis of urban physical examination is the application of the evaluation technical
method in the field of urban governance. The research framework of urban physical examination in
Guangzhou includes five aspects (Figure 1).

(1) clarifies the objectives and objects of urban physical examination. Livable, characteristic, inclusive,
innovative, healthy, safe, convenient and orderly are the core connotation of promoting high-quality
urban development, and the index selection of urban physical examination is generated from the above
eight dimensions.
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(2) index design, retrieval and database construction. The secondary classification of physical examination
index is conducted around the direction of the above indicators, and relevant indicators are designed
according to classification and included in the index alternative database.

(3) index screening and optimization. Taking science, rationality and operation as the important principle
of index screening, combined with local identities, through layer by layer filtering and comprehensive
comparison, the best descriptive, evaluation and decision-making indicators are selected, so as to
accurately describe and evaluate the operation of urban management.

(4) data collection and index measurement. Data from municipal departments, survey and open source
are standardized, and structural decomposition, list statistics and model calculation are used to
comprehensively measure relevant indicators. Further compare with historical data, target data,
benchmark cities, standards and other data to evaluate the comprehensive level of indicators.

(5) Governance strategy and early warning application. We will diagnose urban problems
comprehensively, and take measures according to the severity, scope, difficulty and duration of urban
problems. Relying on the urban physical examination assessment information system, the monitoring and
early warning module of physical examination indicators will be established to dynamically monitor and
track the governance results in real time.

Figure 1: The research framework of urban physical examination
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3. Guangzhou urban physical examination practice

3.1 Organizational planning: strengthen administrative organization and highlight

technical support.

Follow the requirements of "government leading, department coordination, expert consultation, third
party technical support", set up city, district urban physical examination work organization leadership and
technical service working group, with the city, district main leaders to personally carry out the
implementation, form a combination of administrative and technology work organization, efficiently
promote urban physical examination work.

3.2 Index system: implement the upper requirements and reflect the local identities.

The four steps of "index design-soliciting opinions-index screening-index identification" were adopted to
build the urban physical examination index system ". First is the index design, according to the indicators
of the Ministry of Housing and Urban-Rural Development and the city’s development needs, to build a
urban physical examination index database with local identities; Second is to solicit opinions,
appropriately adjust the index system; Third is the indicators screening, from the three aspects of
operation, rationality and science, and strive for a true, accurate and comprehensive reflection of
Guangzhou urban development situation; Fourth is the indicators confirmation, through the municipal
goverment. In 2020, Guangzhou will build 61 city-level urban physical examination index system in light
of local conditions, focusing on eight aspects: ecological livable, health and comfortable, safety and
toughness, convenient transportation, neatness and order, diversified and inclusiveness, innovation
vitality.

3.3 Data acquisition: standardized and modular, refined and spatialized.

Data collection adopts the "online-offline" mode, establishing index spatial data, directory list and
management ledger, basically forming the initial database of Guangzhou urban physical examination
indicators, to improve the "four degrees" of urban physical examination data, that is, the full coverage of
11 districts in the city, the linkage of the cities and communities, the data span of nearly 5 years to
evaluate the trend, the data accuracy including statistical data, spatial data, process data and result data.

Figure 2 Schematic diagram of data collection of urban physical examination indicators in Guangzhou
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3.4 Social survey: Full coverage with high accuracy, and truly reflects public opinion.

The urban physical examination satisfaction survey in Guangzhou consists of four parts: third-party
satisfaction survey, municipal physical examination satisfaction survey, offline governance effectiveness
survey, and directional feedback from urban physical examination observers. Among them, the third-
party satisfaction survey was collected by the Ministry of Housing and Urban-Rural Development using a
unified survey platform and collected 13,000 questionnaires. More than 200,000 questionnaires were
collected with municipal physical examination satisfaction survey. More than 3,000 citizens were
randomly interviewed on urban issues to evaluate the governance effectiveness. Guangzhou has explored
the establishment the system of "urban physical examination observers", screened 1,183 registered
citizens, and finally recruited 543 "urban physical examination observers". While participating in the
survey, observers should also regularly give feedback on the planning, construction and management
problems in their daily living areas, and participate in the evaluation and supervision of the effectiveness
of the governance work.

3.5 Information platform: promote sharing and exchange base on index.

In accordance with the requirements of "digital city" and "smart city", a unified urban physical
examination information system with unified collection, unified management and unified submission
shall be established to support the whole process of urban physical examination work. Efforts will be
made to build a comprehensive urban physical examination service platform integrating the functions of
"data collection, dynamic update, analysis and evaluation, and early warning and governance", and
effectively realize the online real-time calculation of data and indicators by 25 municipal departments in
the city.

Figure 3: "One Map" of the physical examination results of the municipal physical examination assessment
information platform

3.6 Problem diagnosis: six-dimensional analysis to determine urban problems.

"Six Dimensions" are the six dimensions of the index evaluation scale, including national and local
regulations, international standards, benchmark city, urban development goals, historical data, and social
satisfaction survey. National and local regulations provide the basic standard level of indicators,
benchmark city and international standards put forward higher requirements. Urban development goals
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and historical data reflect the goals and vision of urban governance, development and the results in
recent years, and the satisfaction survey directly reflects the degree of public recognition. Urban
problems can be divided into high medium or low according to governance difficulty; can be divided into
mild, medium or serious according to the influence degree; and also can be divided into city-wide or
partial according to the influence scope.

3.7 Application of achievements: examination and governance simultaneously, and

establish a long-term mechanism.

Guangzhou mobilized the municipal government to promote the urban physical examination and
governance work, and formed 13 special governance action plans as "one problem, one policy". The
special governance plan is included in the annual work plan as the content of the government work
report. It will promote "examination and governance simultaneously". Combined with exposed problems
during pandemic prevention and flood control, it will strengthen obvious shortages in urban
infrastructure, public health, disaster prevention and mitigation, and systematically improve the level of
urban planning, construction and management.

4. Conclusions and Discussion
Urban physical examination is an innovative exploration in China to solve obvious problems such as urban
diseases, improve urban governance system and capacity. This paper takes Guangzhou as an example and
focuses on the overall framework model and spatial governance mechanism of urban physical
examination. The year 2021 is the first year for China to basically establish an urban physical examination
and evaluation regulation. In the future, urban physical examination will be integrated into urban
governance to promote the normal, immediate and democratic development. In the future, we should
further improve the urban governance model with government-marke-public organic cooperation,
improve fairness and efficiency, government regulation and market optimization allocation, problems
and goals, constraints and incentives, local and overall development of the comprehensive system of
urban governance modernization with Chinese identities.
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Abstract 

Background: The elderly is the main group of patients with type 2 diabetes mellitus (T2DM). The 
incidence rate of T2DM is closely related to physical activity and environment. There are many 
literatures that have proved that green space has important influence on the health level of 
patients with T2DM. However, due to spatial non-stationarity, it is difficult for traditional linear 
regression models to explain the geographic spatial variation of prevalence and related driving 
factors. Besides, most of the studies focus on large-scale urban green space, and ignore the green 
space inside residential area which are also closely related to the daily life of the elderly. 
Purpose: (1) To investigate association between T2DM and neighborhood green space supply. (2) 
To investigate association between T2DM and walking accessibility to green space within the 
residential environment. (3) To assess the current status of community green space supply in 
Yangpu District for finding problems and proposing corresponding measures to build a healthier 
community. 
Method: The research subjects were 318,686 people aged 60 years and older living in 306 
neighborhood committees (administrative divisions in China), Yangpu District, Shanghai, China. 
Among them 32,609 were diagnosed with T2DM. The prevalence data comes from the district 
government statistics, and the green space data extracted by the Shanghai Surveying and 
Mapping Institute are reliable. Through the API of AMAP, the walking path planning function was 
called to capture the shortest walk time from the neighborhood to the park, as well as the 
number of parks within 15 minutes of the neighborhood. Then calculate the comprehensive green 
space accessibility index through factor analysis. Finally, GWR（Geographically weighted 
regression）were performed in ArcGIS to fit associations between medically diagnosed T2DM 
and green space supply in order to explore the spatial variation of the prevalence and related 
driving factors .  
Findings: The average T2DM in the elderly in the study area is 10%, GWR results showed that 
there was a certain spatial heterogeneity in the prevalence. The ratio of neighborhood committee 
green space (- 0.19 < Co <-0.41), the ratio of green space in residential area (- 0.04 < Co <-0.24) , 
the comprehensive green space accessibility index (- 0.03 < Co <-0.11) were had a certain 
negative impact on T2DM. It also showed that the coverage ratio of neighborhood committee 
green space had a greater impact on the dependent variables among the three green space 
supply indicators. The green space in residential area was also correlated with the T2DM, which 
reflected the characteristics of green space being cherished as a limited resource in the high-
density residential environment in Shanghai. In this environment, the accessibility of green space 
also had a certain importance. The bivariate local Moran’s I statistic results revealed that the 
“high-low” clusters appeared in some communities in the northern and central regions, which 
means that although these communities had a higher coverage ratio of green space, the green 
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space accessibility was low. This may cause obstacles to the use of the elderly. 
Conclusions: This study innovatively uses geographically weighted regression, which embeds the 
spatial position of the data into the regression equation, to detect the spatial change of T2DM 
and its driving factors. And we speculate that green space has a mediating effect on the health 
level of the elderly. Finally, for the central urban area of a city with a high-density built 
environment like Shanghai, increasing large-scale green space is a huge challenge. What is 
feasible is that we can improve the supply of urban green space and the mediating effect by 
increasing the small green spaces in and around residential areas and improving the accessibility 
of green spaces. 

 

Keywords 

Green Space, elderly, T2DM, Geographically Weighted Regression, Shanghai 

1. INTRODUCTION  
1.1. Background  

According to the results of China's seventh population census（2020）, the population aged 60 and over 
accounted for 18.70% (of which the population aged 65 and over accounted for 13.50%). Compared with 
the data of the sixth population census（2010）, the proportion of the population aged 60 and over 
increased by 5.44 percentage points. This shows that China's aging degree has a further deepening trend, 
and the problems related to aging will become more prominent in the future, and problems related to 
the health of the elderly will inevitably become the focus. 

In 2015, the World Health Organization（WHO）released the “ World Report On Aging And Health”, 
which emphasized that society should create a safe, independent and comfortable community 
environment for the elderly on the basis of Healthy Aging. The research contents of healthy aging mainly 
include aging and life course, age friendly environments, health systems that meet the needs of old 
people and long-term care system (WHO,20). It can be seen that health and happiness depend not only 
on genes and individual characteristics, but also on the material and social environment in which we live 
(). 

Many international studies have revealed that the urban built environment may have a direct or indirect 
impact on the physical activities, social communication and mental health of the elderly through 
transportation, park green space, medical facilities and activity facilities, so as to affect the physical 
health level of the elderly and bring different health outcomes. (Higgs P,2003; WHO, 2007; Kent J, 2014; 
Steels S,2015) .  

The physical health level and activity ability of the elderly tend to decrease with the increase of age. 
Among many chronic diseases closely related to the elderly, type 2 diabetes significant is closely related 
to physical activity and environment. Effective environmental intervention has a more significant impact 
on the health of patients with T2DM (Lee C, 2013). According to the global diabetes report (2015), 
diabetes mellitus is the eighth risk factor leading to death. About 1.5 million people die of diabetes every 
year, and its epidemic rate is expected to increase in the next decade (“Intemnational Diabetes 
Federation”, 2015). Meanwhile, the elderly group is a high incidence of diabetes. Since the blood glucose 
level of normal people increases with age, the increase of plasma glucose is observed after the age of 50. 
The incidence rate of diabetes in middle and old aged people increases with age. About 415 million of the 
adult diabetic patients in the world are around the world, and about 3/4 of the patients are below 65 
years old (Cho N, 2018). Therefore, effective interventions for type T2DM are of greater significance for 
elderly diabetic patients. 
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1.2. Green Space Exposure Association with T2DM 

In an urban environment, green space can be defined as open space with natural elements, such as parks, 
playgrounds, and recreation areas, which can be used by the public for personal or social activities (Labib 
S. 2020). As an important part of built environment, the exposure of green space is combined with other 
environmental risk factors as predictors of diabetes (De la Fuente F, 2020). 

Many studies have found that there is a close correlation between the exposure of green space and the 
prevalence of T2DM, physical activity and obesity (De la Fuente F, 2020; Ngom R, 2016; Sidawi B, 2014; 
Clark C, 2017; Bodicoat D.H, 2014). It is difficult to directly measure the actual exposure of green space, 
so the potential exposure of green space was usually measured to evaluate the availability of green space 
and the opportunity access to green space (Labib S, 2020). The common green space exposure 
measurement indicators in the existing research can be divided into availability, accessibility and visibility 
(Labib S, 2020). Green space availability refers to the scale characteristics of green space, such as the 
number and size of green space in the research unit, Normalized Difference Vegetation Index (NDVI), etc. 
In an Australian community study, Geographic Information System was used to identify the green space 
availability within a 1-km buffer from a participant’s place of residence, and its correlation with the 
prevalence of T2DM was emphasized. It was found that people in high green space exposure 
environment had a lower risk of T2DM (Astell-Burt T, 2013). Green space accessibility refers to the 
possibility of people access to green space, usually refers to the spatial proximity, such as the time and 
distance to reach the green space. Through literature review, it was found that neighborhood green 
spaces have a significant correlation with reducing the prevalence of T2DM. It is concluded that 
improving neighborhood walkability and access to green space and other built environment 
characteristics can effectively prevent type 2 diabetes to some extent but current evidence is limited in 
terms of quantity and quality of research. (Den Braver N R, 2018; Dendup T, 2018). Green space visibility 
refers to the level of green space perceived by people during travel. Street view images are usually used 
to identify or measure the green visibility subjectively. In general, there are few studies based on this 
type of indicator (Labib S, 2020). 

2. METHODOLOY 
Based on the availability and accessibility of green space, this paper characterized the exposure level of 
green space, and analyzed the relationship between green space and the prevalence rate of type 2 
diabetes among the elderly over 60 years old in Yangpu District of Shanghai. In general, There were three 
objectives in this study： 

(1) To explore the relationship between the supply of green space and T2DM in neighborhood scale. (2) 
To explore the relationship between the accessibility of green space and T2DM. (3) Through the 
evaluation of the current situation of community green space supply in Yangpu District, to find out the 
existing problems and put forward the corresponding urban countermeasures, in order to build a 
healthier community. 

2.1. Morbidity data 

A total of 32,609 health records were collected from patients over 60 years old and diagnosed with type 2 
diabetes in Yangpu District, Shanghai (data from Shanghai health department). Taking census-plot, which 
refers to China's sixth population census unit and a class of administrative divisions, as the basic spatial 
unit of study. The population data over 60 years old in the census-plot were from China's sixth population 
census report and the statistical yearbook of Yangpu District. It should be noted that due to the problem 
of time lag in population data, the average growth rate of the elderly population from 2010 to 2015 is 
used to calculate the population over 60 years old in each census-plot in 2015. The data of diabetes 

1012



patients were collected from the health records of diabetic patients in Yangpu District, Shanghai, 2015. 
The data attributes included individual's age, gender, home address, etc. 

Since the built environment has a long-term and continuous effect on physical health, taking the 
registered population as the research object can reduce the impact of environmental changes on their 
health to some extent. According to the scale of resident population and registered residence population 
in each district of Yangpu District, the percentage of non-native populations in the Xinjiangwan Sub-
district was as high as 41.39%, and there were few research samples located in this area. Therefore, the 
New Jiangwan Sub-district was removed from the study. The main research scope were 11 Sub-district in 
Yangpu, Shanghai. Population size and morbidity data of Yangpu District, Shanhai were shown in table 1.  

The overall prevalence rate in Yangpu District of Shanghai (except Xinjiangwan Sub-district) was 10%. 
Simple statistical description of the disease data was made and visualized in Arcgis 10.6, among which, 
Pingliang Sub-district (prevalence = 14.43%) in the south of Yangpu District, Daqiao Street (prevalence 
=13.45%), Wujiaochang Sub-district in the middle of Yangpu District (prevalence = 12.14%) and other 
areas had a high incidence of patients. The prevalence rates of Wujiaochang town (prevalence = 7.78%)  
and Yinhang Sub-district (prevalence = 6.87%) in the northeast of Yangpu District were low. It is 
preliminarily speculated that there was spatial difference in the prevalence of type 2 diabetes among 
people over the age of 60 in Yangpu District, Shanghai. It is preliminarily speculated that the prevalence 
of T2DM in the elderly over 60 years old in Yangpu District of Shanghai is spatially differentiated, and 
there may be a correlation between the prevalence and the built environment of different geographical 
locations, and further statistical tests have been carried out. 

Table 1   Population size and morbidity data of Yangpu District, Shanhai, China 

name Registered 
population 

Percentage 
of non-
native 
populations 

Elderly 
populati
on 

(age>60) 

Elderly population 
with type 2 diabetes 
mellitus   

(age>60) 

Prevalence of 
type 2 diabetes 
mellitus 

(age>60) 

Pingliang Sub-
district 

65662 23.53% 22216 3206 14.43% 

Jiangpu  

Sub-district 
76716 19.57% 24298 2413 9.93% 

Daqiao  

Sub-district 
95897 23.25% 31493 4235 13.45% 

Kongjiang 
Sub-district 

89792 14.98% 29164 1896 6.50% 

Siping  

Sub-district 
77961 15.72% 23298 3251 13.95% 

Yanji new 
village  

Sub-district    

78415 13.19% 28340  2742 9.68% 

Changbai new 
village  

59780 14.84% 18309 2287 12.41% 
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Sub-district 

Dinghai  

Sub-district 
71163 29.18% 21635  2431 11.24% 

Wujiaochang 
Sub-district 

113578 23.82% 29987 3641 12.14% 

Wujiaochang 
town 

131625 26.46% 36127 2811 7.78% 

Yinhang  

Sub-district 
161358 16.20% 53819 3696 6.87% 

Xinjiangwan 
Sub-district 

15972 41.39% - - - 

Data source: Yangpu Yearbook (2015); China's Sixth Population Census Report; Health Department of Yangpu 
District, Shanghai. 

 

 

 

 

 

Figure 1 research area and research unit                    Figure 2 Prevalence of T2DM (age>60), Yangpu, Shanghai  
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2.2. Green space data 

In this study, the green space exposure level in Yangpu District was characterized by 2 indicators: green 
space availability and green space accessibility. The basic green space data comes from the satellite 
remote sensing data of Shanghai Institute of Surveying and mapping in 2015. According to the processing 
of remote sensing data, the green space coverage of each census district in Yangpu District was 
calculated. At the same time, according to the boundary of the residential area in Yangpu District 
provided by the Institute of Surveying and mapping, calculate the internal green space coverage of the 
residential community in the census district. The comprehensive index of green space accessibility was 
calculated by weighting the average shortest walking time of the residential area to the park within 15 
minutes of walking around and the number of parks within 15 minutes of walking around. Previous 
studies often calculated OD distance through GIS network analysis to obtain the walking distance and 
time data from the residential community to the surrounding parks, which is different from the actual 
traffic situation. Through the API interface of AMAP, this study called the walking path planning function 
to obtain the real traffic data, and calculated the shortest walking time from the entrance and exit of the 
residential area to the park within a certain walking range, as well as the number of parks that can be 
reached within a certain walking time range, so as to truly reflect the accessibility of green space of the 
crowd.  

2.3. Analytical method 

2.3.1 Ordinary Least Square 

Ordinary least squares regression analysis was used to study the relationship between the prevalence of 
type 2 diabetes and green spatial exposure variables in the elderly. Ordinary Least square method is a 
commonly used statistical method to explain the driving correlation between multiple independent 
variables and a single dependent variable. The calculation formula is as follows:  

 

In the formula: is the spatial  position dependent variable (the prevalence of type 2 diabetes in the 

elderly). β is the intercept of double multiplication space, is the regression coefficient of the 

independent variable (green space exposure variable), and is the value of the  independent 

variable at space , is the algorithm residual.  

However, at the same time, Ordinary Least Squares (OLS) model is a linear non spatial regression model. 
Its conclusion is to explore the regression of independent variables to dependent variables in the overall 
region, that is, it can not effectively reflect the regional influence of driving factors on dependent 
variables in different regions. Therefore, after using OLS method to preliminarily analyze the correlation, 
the study further studied it at the spatial level by using the geographically weighted regression (GWR) 
model. 

 

2.3.2 Geographical Weighted Regressive 

The Geographical Weighted Regressive method is an extension of the standard regression model and 
estimates that a large number of local parameters reflect the spatial changes in the relationship between 
epidemiological results and explanatory variables. Therefore, geographically weighted regression based 
on spatial heterogeneity, the model can better reflect the relationship of local geographic spatial 
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dimensions, and clearly explain the mechanism of action of each influencing factor in different spatial 
locations with diagrams. 

Through preliminary spatial autocorrelation analysis, the Moran's I index was used to detect the spatial 
autocorrelation of the prevalence of type 2 diabetes in the elderly over 60 years old in Yangpu District, 
Shanghai to test the spatial differentiation. The results showed (Moran's I=0.29, Z=15.3, P=0.000) The 
prevalence had a significant spatial clustered situation. Furthermore, the cold and hot spot analysis 
(Getis-Ord GI*, Figure 3) showed that there were hot spots in the areas of Pingliang Road Street, Siping 
Road Street, and the center of Wujiaochang Street in Yangpu District, that is, there were clusters of high-
prevalence census districts. Cold Spots appear in areas such as Kongjiang Road Street, Wujiaochang Town 
Center, Yinxing Street, etc., that is, there were clusters of low-to-low prevalence census districts. The 
results showed that the prevalence of type 2 diabetes in the elderly over 60 years old in Yangpu District 
of Shanghai was spatially heterogeneous. 

Because the prevalence of type 2 diabetes in Yangpu District showed obvious spatial distribution 
differences, it is difficult to make the relationship between the green space explanatory variables and the 
prevalence of type 2 diabetes more realistically reflected only through the global regression model. In 
addition, due to the existence of spatial heterogeneity, the relationship between the independent 
variable and the dependent variable in different spatial sub-regions may be different. Previous studies 
had applied geographically weighted regression models to the study of diabetes and other diseases, the 
research results reflected that the correlation between explanatory variables and diabetes was very 
different in space. Therefore, in the study of the green space and the prevalence of type 2 diabetes in the 
elderly in this article, the OLS model is based The geographically weighted regression model is introduced 
above, and the model formula is as follows:  

 

：  Geographically weighted regression intercept of spatial location; 

：The weighted regression coefficient of the independent variable in the  spatial position; 

：The value of the  independent variable at the spatial position; 

: Algorithm residual； ：Transposition of independent variables； 

 ：Distance weight matrix ：Bandwidth of AIC criteria； ：The distance between the 
position in space i and the position in space j. 
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Figure 3   Result of Getis-Ord GI* 

2.3.2 Bivariate local Moran’s I statistic 

Spatial autocorrelation based on bivariate has high applicability and effectiveness in describing the spatial 
correlation and dependence characteristics of two geographic elements. Bivariate local Moran’s I statistic 
can be used to explore the spatial correlation characteristics of the two, and the result represents the 
overall spatial distribution correlation between the independent variable of area i and the dependent 
variable of area j. The result of bivariate local spatial autocorrelation is the local correlation between the 
independent variable of area i and the dependent variable of area j, which can be divided into HH (High-
High), LL (Low-Low), HL (High-Low) and LH (Low-High) 4 types of aggregation. This study uses bivariate 
spatial autocorrelation to analyze the spatial distribution coordination (coupling) between green space 
exposure variables, prevalence, and green space exposure variables. It aims to combine with the GWR 
results and assist in the study of the space distribution relationship between variables. 

3. RESULT 
OLS results showed (Table 3) that the three green space exposure variables in Yangpu District had a 
significant negative correlation with the prevalence of type 2 diabetes in the elderly over 60 years old. 
Overall, it reflected that the increase in green space exposure had a positive effect on the reduction of 
the prevalence of type 2 diabetes to a certain extent. The GWR analysis results showed that the overall 
model goodness of fit increased from 0.39 to 0.47, the AICc value decreased from 1056.7 to 943.6, and 
the fitting result had improved. From the estimation results of the GWR model, it is compared with the 
linear regression of OLS which introduces the spatial distance weight, and the evaluation result had the 
reliability of the spatial scale. The model could obtain the regression coefficients corresponding to the 
respective variables in 310 census districts. In the area where the model fits well (R^2>0.2), the overall 
regression coefficients of each variable are shown in the Table 4. 
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Table 2    Statistical analysis on variables 

 

Table 3    Results of OLS model regression 

Variable Name Coefficient StdError Probability[b] 

*  0.156 0.009 0.001* 

Ratio of neighborhood 
green space 

-0.145 0.037 0.000*** 

Ratio of residential area 
green space 

-0.102 0.031 0.012* 

Comprehensive green space 
accessibility index 

-0.094 0.122 0.003** 

*  : Spatial intercept of OLS model.   *,**,*** mean P < 0.05, P <0.01, P < 0.001 

 

Table 4   Coefficient of variables on GWR model  
 

Coefficient 

Variable Name Mean StdError Miminum Maximum 

Ratio of neighborhood green 
space (Co1) 

-0.145 0.116 -0.417 -0.191 

Ratio of residential area 
green space  (Co2) 

-0.083 0.076 -0.242 -0.041 

Comprehensive green space 
accessibility index  (Co3) 

-0.049 0.034 -0.114 -0.033 

 

In general, the regression coefficient（ ）of the overall green space exposure 
variable in the area where the model fits well (R>0.2) was negative, indicating that the overall green 
space exposure variable was related to the elderly with type 2 diabetes. There is a significant negative 
correlation in the morbidity, which is consistent with the results of OLS. Comparing the absolute value of 

the regression coefficient  in different regions, we could find that the overall adjustment strength of 
the green space exposure variable on the prevalence rate showed a trend of high in the southwest and 

Variable Name n Mean SD Miminum Maximum 

Ratio of neighborhood green 
space 

310 0.212 0.107 0 0.638 

Ratio of residential area 
green space 

310 0.269 0.128 0 0.907 

Comprehensive green space 
accessibility index 

310 0.556 0.231 0 1 

Prevalence of Type 2 
diabetes mellitus 

(age>60) 

310 0.105 0.054 0.006 0.363 
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low in the northeast. This meant that increasing the green space exposure level of Wujiaochang Street, 
Siping Road Street, Pingliang Road Street and other areas will have more significant benefits in reducing 
the prevalence of type 2 diabetes in the elderly.  

From the regression coefficients of the three variables in different regions, in the region the model fit 
well,the ratio of neighborhood committee green space (- 0.191 < Co <-0.417), the ratio of green space in 
residential area (- 0.041 < Co <-0.242) , the comprehensive green space accessibility index (- 0.033 < Co <-
0.114) were had a certain negative impact on T2DM. Using GIS to visualize the regression coefficients of 
the significant variables in each census district, you can more intuitively and clearly see the effect of each 
factor on the dependent variable and the spatial difference of the strength of this effect, so as to have a 
clearer understanding of the green space exposure variables in Yangpu District Impact on the prevalence 
of type 2 diabetes in the elderly and spatial differences. 

 

 

 

 

 

 

 

 

 

 

Figure4  R^2 Visualization results         Figure5  Co Visualization results           Figure6  Absolute value of Co 
Visualization results 

 

3.1. Ratio of neighborhood green space and Prevalence of T2DM 

The coverage rate of green space in the census district can reflect the supply of urban green space at the 
level of the census district, and is the ratio of the green space coverage in the census cell to the area of 
the census cell. The GWR analysis results were shown in the figure. In areas where the model fits well, 
the regression coefficients were all negative, indicating that there was a negative correlation between 
the coverage of green space in the census district in these areas and the prevalence of type 2 diabetes in 
the elderly. That is, the increase in the coverage of green space in the census district in the region could 
reduce the prevalence of type 2 diabetes in the elderly to a certain extent. Comparing the absolute value 
and spatial distribution of the regression coefficients, it could be seen more intuitively that the impact of 
the coverage of green space in the census district on the prevalence of type 2 diabetes in the elderly in 
Yangpu District showed a gradual weakening trend from the southwest to the northeast of the study area, 
with the largest absolute value appeared in Kongjiang Road Sub-district (Co=-0.417), indicating that under 
the control of other variables, for every district increase in the coverage of green space in the census 
district, the prevalence of type 2 diabetes in the elderly in Kongjiang Road Sub-district would decrease by 
0.417 units. Therefore, compared with other streets in Yangpu District, increasing the coverage of green 
space in the census district had a more positive and significant effect on improving the health of the 
elderly in Kongjiang Road Street, Pingliang Road Street, Jiangpu Road Street and Daqiao Road Street. 
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From the results of the bivariate spatial autocorrelation analysis, there are significant high (prevalence)-
low (green areas in the census area) clusters in the Pingliang Road street and the riverside area in the 
south of Yangpu District. To a certain extent, it reflected the urgent need to supplement the green space 
in this area. In the past, large areas of Shanghai’s old industrial zone were scattered in the riverside area. 
The green space resources for recreation and sports and fitness were scarce, which potentially affected 
healthy quality of life of the residents. Comparing the Bi-LISA values, it found that the aggregation 
phenomenon of low (prevalence)-low (green space rate in the census area) was more intense 
(prevalence)-high (green space rate in the census area), and the aggregation phenomenon was less 
significant. Combined with the GWR results,the analysis showed that the adverse effects of insufficient 
supply of green space on the prevalence of type 2 diabetes in the elderly were more prominent than the 
positive effects. Therefore, it is very important to increase the supply of green space in areas with high 
prevalence. 

 

 

 

 

 

 

 

 

 

 

 

Figure7  Co1 Visualization results                     Figure8   Absolute value of Co1 Visualization results 

 

 

 

 

 

 

 

 

 

 

 

Figure9  Results of Bi-Moran’s I                                    Figure10  Results of Bi-LISA 

(Ratio of neighborhood green space and T2DM)      (Ratio of neighborhood green space and T2DM) 
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3.2. Ratio of residential area green space and Prevalence of T2DM 

Compared with the community green space, the green space inside the residential courtyard is closely 
related to the daily life of the elderly in the courtyard, and the frequency of use is higher than that of the 
green space outside the courtyard. However, due to the existence of the courtyard wall, its supply is 
somewhat private.The service target is the crowd in the courtyard. The green space coverage rate of 
residential courtyards can directly reflect the supply of green space at the residential courtyard level in 
the census district, and is the average value of the green space coverage rates of the residential 
courtyards in the census district. 

Comparing the absolute value and spatial distribution of the regression coefficients, it can be seen 
intuitively that the area with the highest impact on the prevalence of type 2 diabetes in the elderly in 
Yangpu District by the coverage of the census community was located in the middle of Yangpu District, 
represented by Wujiaochang Street. The largest absolute value appears in Wujiaochang Street (Co=0.242). 
Under the control of other variables, every increase in the green coverage rate of residential courtyards 
would reduce the prevalence of type 2 diabetes in the elderly in Wujiaochang Street by 0.242 units. 
Increasing the green coverage rate of residential courtyards could reduce the prevalence of type 2 
diabetes in the elderly in Wujiaochang Street to a certain extent. 

 

 

 

 

 

 

 

 

 

Figure11  Co2 Visualization results                  Figure12   Absolute value of Co2 Visualization results 

 

 

 

 

 

 

 

 

 

 

Figure13  Results of Bi-Moran’s I                                          Figure14  Results of Bi-LISA 

(Ratio of residential area green space and T2DM)          (Ratio of residential area green space and T2DM) 
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From the results of bivariate spatial autocorrelation analysis, it is similar to the spatial synergy of green 
space coverage and prevalence in the census district. In the southern Pingliang Road and Binjiang area of 
Yangpu District, there was a significant high (prevalence)-low (Residential courtyard green space rate) In 
the gathering area, there was a low (prevalence rate)-high (residential courtyard green space rate) 
aggregation phenomenon in Yinhang Street. 

3.3. Comprehensive green space accessibility index and Prevalence of T2DM 

The accessibility index of green space affects the actual use of green space. The high accessibility of parks 
and green spaces means that the elderly can easily reach and use them and promote their physical 
activities. On the contrary, the low-accessibility of parks and green spaces restricts the elderly from 
physical activities to a certain extent. Comparing the absolute value and spatial distribution of the 
regression coefficients, it can be seen intuitively that it is similar to the rate of green space in residential 
courtyards. The area where the comprehensive green space walkability index had the highest impact on 
the prevalence of type 2 diabetes in the elderly located in the central and southern riverside areas of 
Yangpu district. The maximum absolute value of the regression coefficient appeared in Wujiaochang 
Street (Co=0.114). Under the control of other variables, for every increase in the green coverage rate of 
residential courtyards, the prevalence of type 2 diabetes in the elderly in Wujiaochang Street will 
decrease by 0.114 In units, improving the walkability of green space can reduce the prevalence of type 2 
diabetes in the elderly in Wujiaochang Street to a certain extent. 

From the results of the bivariate spatial autocorrelation analysis, high (prevalence)-high (comprehensive 
green space walkability) clustered areas appeared in the middle of Yanji New Village and the middle of 
Yinhang Street, while low ( Prevalence)-high (comprehensive green space walkability) gathering area. 
Based on the analysis of the GWR results, the high-high concentration areas were mainly around several 
large parks. This showed that when the potential support for people to use the park increased with the 
shortening of the distance and the improvement of accessibility, there may have a marginal effect in the 
process.When the distance from the park is less than the critical value, the relationship between the 
comprehensive green space walkability and the prevalence is weakened. 

 

 

 

 

 

 

 

 

 

 

 

Figure7  Co3 Visualization results                   Figure8   Absolute value of Co3 Visualization results 
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Figure9  Results of Bi-Moran’s I                                          Figure10  Results of Bi-LISA 

(Green space accessibility index and T2DM)                   (Green space accessibility index and T2DM) 

3.4. Layout and structure of green space in Yangpu District 

The statistical results of the bivariate spatial autocorrelation between the green space coverage rate of 
the census district, the green space coverage rate of residential courtyards, and the green space 
accessibility index showed that ,similarly, "high ( Green space coverage)-low (green space accessibility)" 
aggregation phenomenon, which shows that although the green space coverage in these areas is high, 
the green space accessibility is low. This may cause obstacles to the actual use of green space by the 
elderly. Considering from the planning strategy, in the future, these areas should first improve the 
accessibility of green space, rather than the scale of green space. In fact, there are many factors that 
affect the accessibility of green spaces. From the perspective of bivariate spatial autocorrelation analysis, 
the area and quantity of green spaces are not the main factors that affect the accessibility of green 
spaces in these areas. There may be many other built environment factors, such as road network density, 
which may affect the green space accessibility of these areas by affecting the arrival time. 

 

 

 

 

 

 

 

 

 

 

 

Figure9  Results of Bi-Moran’s I                           Figure10  Results of Bi-LISA 

(Ratio of neighborhood green space and  green space  accessibility index) 
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4. DISCUSSION 
Based on OLS and GWR analysis results, it was revealed that improving the green space coverage rate of 
census communities, the green space coverage rate of residential courtyards and the walking accessibility 
index of green space had positive effects on reducing the prevalence of type 2 diabetes in the elderly. It is 
worth noting that compared with the regression coefficients of other variables, the coverage rate of 
green space in census communities in the study area has the most significant impact on the prevalence of 
type 2 diabetes among the elderly. This indicates that adjusting the green space exposure variables to 
improve the built environment health and increasing the supply area and quantity of green space to 
improve the availability of green space are still the fundamental measures to improve the exposure level 
of green space. The study also revealed that the coverage of green space in residential courtyards and the 
walking accessibility of green space in actual use had positive effects on the reduction of the prevalence 
of type 2 diabetes among the elderly. The health outcomes of the elderly in different regions are the 
comprehensive effects of multiple factors. When improving the exposure level of green space in each 
region, measures should be taken according to local conditions. It is easier to grasp the entry point from 
different angles according to the significance of factors. 

In particular, for a metropolis with a high-density built environment like Shanghai, urban land is very tight, 
and increasing large-scale green space is a huge challenge, which urges urban planning to pay more 
attention to the improvement of the supply of green space in communities and residential courtyards 
related to the daily life of the elderly. In the planning practice of Shanghai in recent years, the concept of 
15-minute community living circle gradually emerged, and corresponding requirements were put forward 
to supplement and improve the coverage rate of green space. For example, the service radius of small 
green space should not exceed 300 meters, and the service radius should not exceed 150 meters in areas 
with high population density. Improve the systematic and networked layout of community green space, 
build green trails to meet the needs of People's Daily leisure walking, running and fitness, commercial 
leisure activities, and create an active living community. In addition, special emphasis is placed on the 
design of green space for different groups of people, encouraging the improvement of the openness of 
the existing green space to meet the needs of fitness and leisure activities of the elderly, especially 
considering the setting requirements of barrier-free facilities. In recent years, community micro-update 
has attracted much attention in Shanghai urban renewal. Drawing on the international experience of 
pocket parks and flash parks, it is an efficient way to improve the efficiency of redesigning and 
constructing a batch of delicate and convenient small green Spaces by excavating scattered lands such as 
"corners" and "sandwiches" in established areas. Its advantages lie in low cost, quick effect and strong 
sense of acquisition by residents. 

In fact, most international studies believe that the health promotion mechanism of green space can be 
divided into mediating mechanism and regulating mechanism. When studying the impact of green space 
on health, this influencing factor is the intermediary mechanism. The path and reason for the effect of 
the intermediary are the intermediary mechanism, and the intermediary reflects how green space affects 
the problem. For example, green space promotes the health level by promoting the generation of healthy 
behaviors and activities. In this study, although the correlation between green space exposure variables 
and the prevalence of type 2 diabetes in the elderly was statistically revealed, the mediating mechanism 
of the influence of green space exposure variables was lacking 

The deficiency will be further studied in the future. 
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Abstract

The improvement of neigbourhood amenities is one of the key urban renewal issues in old districts. Due to 
tight deadlines and financial restrictions, the amenities’ improvement in China have been often criticized 
for the misallocation of resources meeting resident’s demand. Previous studies have investigated how residents’ 
demand in amenities can be met through urban renewal. However, very few explored how the priorities or 
sequences of improvement should be identified to more effectively improve neighbourhood satisfaction. Thus, 
this study adopted Kano-IPA model to investigate the priorities of amenities improvement of urban 
neighbourhoods in Wuhan, China. Firstly, 5100 questionnaires soliciting the residents’ subjective perception of the 
usage and satisfaction of amenities were collected. Secondly, the valid data has been analyzed by using 
different statistical techniques, including descriptive, correlation and regression modelling etc. Lastly, the adaptive 
strategy of amenities improvement can be proposed. The preliminary results showed that, for the sequence 
of amenities’ usage frequency, there is no significant difference among different neighbourhoods. But 
significant differences were found at the structure and significance level of associations between amenities’ 
evaluation and neighbourhood satisfaction among different sets of resident group. In regards to this, basic, 
excitement and performance factors fitting different scenarios have been identified. The research findings can 
provide references for allocating financial budget and other resource in improving neighbourhood amenities in 
urban renewal. This case study also illustrate the contextual characteristics of public goods provision in urban 
China. Future feasibility studies fitting the identified priorities into planning practice and both considering time 
and public expenditure limitation are expected.

Keywords

Satisfaction, amenities, perception, China, urban planning

1. Introduction
Neighbourhood environments have been widely considered as crucial basis of life to urban residents since this place that 
the residents spend most of their life time is associated with their well-being (Rashid et al., 2013). Generally, satisfaction 
with neighbourhood is a major domain of life satisfaction (Campbell, Converse, & Rodgers, 1976).As essential 
components of neighbourhood life, neighbourhood amenities support the daily life by meeting the various demands 
of heterogeneous residents.In the arena of urban planning, the provision of amenities is a major domain of 
neighbourhood planning which aims to cultivate a livable neighbourhood. As the users of the neighbourhood, the 
residents’ satisfaction with the usage of amenities is the key performance indicator for evaluating the effectiveness of 
the provision as well as the the quality of neighbourhood life (Asiyanbola et al., 2012; Iyanda and Mohit, 2016). Thus, 
the nexus between neighbourhood overall satisfaction and satisfaction with neighbourhood amenities is crucial to 
practicing people-oriented planning to improve the quality of neighbourhood life.
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In China, emerging challenges derived from rapid urbanization at neighbourhood scale, such as facilities 
deterioration, social exclusion, inadequate provision of open space etc., pushed the governments focus on the 
revitalization of old neighbourhood and reform of local governance. In recent years, neighbourhood life circle has 
been widely used as a conceptual tool to guide neighbourhood planning. To cope with the sharply decayed old 
neighbourhood, the improvement of amenities provision is the core issue that the authorities and professionals highly 
engaged in. According to the worldwide practise, assessing the existing circumstance and illustrating the blueprint 
are the precondition of initiating the neighbourhood planning, or even the part of the statutory neighbourhood 
planning (Rohe, 2009).

However, the limited theoretical foundation and practical experience hinders the cultivation of people-oriented planning 
in China. Specifically, how the residential perception and satisfaction can be concretely transformed into practical 
planning implications is a common obstacle. Given the focus of China planning has been long-term focusing on macro 
narrative and top-down oriented, neighbourhood planning has not been a nationwide practice until the recent decade. 
Whereas, in the field of customer satisfaction, the Importance-performance Analysis (IPA) and Kano model is a popular 
technique to evaluate the service quality by examining the correlates of residential satisfaction. Based on the evaluation, 
it can propose improvement priorities for optimizing the service. However, transdisciplinary application of IPA-Kano model 
in urban studies are limited to transport service, pedestrian satisfaction, noise and public open space (Wu & Cao, 2017; 
Dong, et. al, 2019). Particularly, its application in determining the improvement priorities of neighbourhood amenities in 
China is rare. This research gap becomes more significant due to the increasing requirement of explicit and 
contextual guidelines in implementing the extensive urban renewal projects in China.

Thus, this study aims to investigate how the priorities of amenities improvement should be identified to more 
effectively improve neighbourhood satisfaction. The paper is organized as follows: in the second section, the 
relevant theories regarding amenities, neighbourhood satisfaction and their associations are shown; The third 
section presents the methodology adopted, including the data collection and analysis. In the fourth section, the 
general characteristics of residential usage and perception of neighbourhood amenities are demonstrated. The fifth 
section shows an example of applying IPA-Kano model in determining the improvement priority addressing the 
demand of elderly. The last section summarizes the policy implications and proposes several recommendations.

2. Literature Review
2.1. life satisfaction, neighbourhood amenities and their associations

The need satisfaction theory states that satisfaction with life is contingent on the extent to which individuals’ needs 
are fulfilled (Diener et al., 2012). The multiple discrepancy theory extended the need satisfaction theory by introducing 
the perspective of social comparison. It demonstrates that life satisfaction is ‘ inversely related to the degree of 
discrepancy from multiple standards, including what one wants, what one has had in the past, and what relevant others 
have’(Diener et al., 2012, p.66). In regards to the associations between objective environment and life 
satisfaction, Campbell’s environmental psychology model argues that residential environment may affect life 
satisfaction indirectly through individuals’ perception and evaluation of such environment (Campbell, Converse & Rosders, 
1976).

Among all the dimensions of life satisfaction, neighbourhood environments is an important one since it concentrates 
the attributes affecting residents’ lives, such as quality of amenity, access to public transport and adequacy of open 
space, etc (Bardhan, Kurisu, & Hanaki, 2015, p.57). This study used the term of ‘neighbourhood satisfaction’ to 
stand for the ‘residential satisfaction with neighbourhood life’. In urban studies, the residential satisfaction with 
neighbourhood life refers to the resident’ subjective assessment of one’s life conditions based on the 
comparison between aspirations and achievements on various aspects of the neighbourhood they are living in. It is a 
integrated and multi-layer indicator system and meanwhile an accumulative consequence of personal feelings.

The neighbourhood amenities normally include education, medical, shopping, municipal, transport, sport, entertainment 
and administrative service facilities. The satisfaction of residents of any amenity should be among the main 
objectives of providing such amenity in the first instance (Oluwunmi et al., 2012). Therefore, neighbourhood satisfaction 
can be used to guide neighbourhood planning and help optimizing the usage of amenities (Yuan etc, 2018).
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However, some empirical studies in China showed that the impacts of neighbourhood environments on subjective 
well-being is weak in some scenarios. Liu et al. (2017) investigated the influence of residential environment on 
migrants’ subjective well-being in Guangzhou. They found that there is no significant association between neighbourhood 
amenities and migrants’ life satisfaction. Dong and Qin (2017) argued that the impact of neighbourhood environment on 
subjective well-being is significant but minor. Instead, safety, residential convenience and transit accessibility were 
the most influential attributes. Thus, there is a need for further specifying the associations among neighbourhood 
attributes.

2.2 The Importance-Performance Analysis and Kano Model

Thus, Importance-performance analysis (IPA) and Kano Model, which have been widely used in customer satisfaction 
evaluation in marketing realm (Mikulic, 2012), were adopted to identify the sequence of amenities improvement.

As shown in Figure 1, IPA used the four-quadrant formed by the horizontal axis (performance) and vertical axis 
(Importance) to divide all the factors of service and define the priorities. For instance,the factor would be categorized 
as ‘possible overkill’ if its performance was ‘high’ but its importance is ‘low’. There are two assumptions of IPA : 1) 
attribute performance and importance are independent; 2) attribute performance has a linear and symmetric 
impact on overall performance. However, the literature on service satisfaction shows that service attributes have 
asymmetric relationships with overall performance (Matzler & Renzl, 2007; Wu, Cao, & Huting, 2018). Thus, three-
factor theory of customer satisfaction was further adopted to address the assumptions.

Figure 1. Importance-performance analysis grid

The three factor theory classifies the attributes into three categories with different level of importance to overall 
satisfaction: basic factors, performance factors, and excitement factors as shown in figure 2. The theory was originally 
developed by Kano et al. (1984) and adapted by subsequent studies on customer satisfaction (Brandt, 1988; Johnston, 
1995; Matzler & Sauerwein, 2002). Basic factors refer to those attributes which have significant impacts on overall 
satisfaction when they perform poorly. However, they do not increase overall satisfaction when they perform well. 
Performance factors refer to those attributes which have a linear and symmetric relationship with customer satisfaction 
no matter they perform either well or poorly. Exciting factors refer to those attributes which have significant 
impacts when they perform well. But they do not decrease overall satisfaction when they do not perform well.
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Figure 2. The three-factor theory of satisfaction

Although the three factor theory has been used in the field of service and production, its exploration in the area 
of neighbourhood satisfaction is limited. In particular, Yin et.al.(2016) used the three factor theory to examine 
environmental correlates of residential satisfaction in China. Dong et.al (2019) integrated the method with gradient 
boosting decision trees in analyzing the pedestrian satisfaction in gated and open communities. Very few focused on 
determining the priorities of amenities improvement by ascertaining their associations with neighbourhood satisfaction 
(Fernandez-Portero, Alarcon, & Padura, 2017). Given the limitation of time and resource, prioritizing the improvement of 
various amenities, particularly at urban old districts, is crucial to corresponding authorities (Cao et al., 2018).

3. Methodology
3.1. Study Area and case selection

Commodity housing neighbourhood and traditional danwei neighbourhood were selected based on similar location in all 
the 13 districts of Wuhan municipal boundary. Total 34 neighbourhood were finally selected for conducting face-to-
face questionnaire survey.
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Figure the location of the 34 selected neighbourhoods within Wuhan administrative area

3.2 Questionnaire Design and data collection

Those questionnaires with any missing items (not filled in by either the interviewee or interviewer) were considered 
as invalid and removed from analyses.

3.3 Data and model analysis

The collected data has been tested by conducting reliability and KMO analysis. The Cronbach Alpha is 0.839 (>0.7) and 
The KMO is 0.851 (0.8), which indicates the high level of reliability of the obtained data. For the multi-collinearity aspect, 
there is no circumstance of any independent variables’ tolerance <0.2 or VIF>10 or eigenvalue=0. Thus, there is no multi-
collinearity existed among all the independent variables. The p value of Bartlett test is 0.000 which shows that the dataset 
is suitable for Exploratory Factor Analysis.

This research used ordinal logistic regression modelling to identify basic, performance, and exciting factors. SPSS version 
22.0 was used to manage and analyze the data. The model set the value 3 of Likert Scale as the reference group 
to investigate whether the independent variables significantly associate with dependent variable when they perform either 
well (value is 4 or 5) or poor respectively( value is 1 or 2). In addition, the socioeconomic variables shown in table 1 were 
also included into the model as controlled variables. The p value of Parallel line hypothesis testing of all the generated 
models are larger than 0.05 which cannot reject the H0 hypothesis.Thus, the usage of ordinal logistic regressions 
met the precondition and is applicable. The correlation function of ordinal logistic regression is shown below:

4. Main Characteristics of the descriptive analysis
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4.1 Respondent’s social-economic characteristics

The study has totally distributed 5258 surveys to the approached respondents. Finally, the number of valid survey is 
5100. Thus, the valid rate of collected samples is 97.00%. For each neighbourhood, the number of valid questionnaire is 
150. The social-economic characteristics of the respondents are shown below in Table 1.

Category Group Frequency Percentage（%）

Gender Male 2342 45.9

Female 2758 54.1

Age 18-25 541 10.6

26-35 1394 27.3
36-45 1186 23.3

46-60 1188 23.3

60 above 791 15.5

Education Lower than primary school 1 0.0

Elementary school 84 1.6

Secondary school 2468 48.4

College or high diploma 2481 48.6

Postgraduate 66 1.3

Property right 
of the occupant

Property owner 4592 90.0
Tenant 508 10.0

Family
Structure

Living alone 146 2.9

Couple only 915 17.9

Nuclear family 2361 46.3

Living with parents 632 12.4

Extended family consisting of 

three generations

720 14.1

Others 326 6.4

Hukou Status Local hukou 4477 87.8

Non-local hukou 623 12.2

Length of
Living

Less than one year 46 0.9

One to three years 611 12.0

Four to six years 1325 26.0

Seven to 10 years 832 16.3

Longer than 10 years 2286 44.8

Occupation Civil servant 130 2.5

Public institution’ professional 693 13.6

Private company employees 1280 25.1

Workers 355 7.0

Self-employed entrepreneurs 397 7.8

Students 108 2.1
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Freelancer 276 5.4

Others 667 13.1

Personal
Monthly
Income

3000 RMB below 730 14.3

3000-5000 RMB 2442 47.9

5001-8000 RMB 1516 29.7
8001-10000 RMB 339 6.6
10000 RMB above 73 1.4

Total 5100
Mean value of overall satisfaction with the 

neighbourhood life

3.44 56.58% of the 
respondents 
feel satisfied or 
highly satisfied)

Table 1 The socioeconomic characteristics of the respondents

4.2 The general characteristics of facilities usage, satisfaction and demand

The descriptive analysis shows that the mean value of overall satisfaction with the neighbourhood life is 3.44 and 
the proportion of respondents who indicated either ‘satisfaction’ or ‘highly satisfaction’ is 56.58%. Thus, the general 
results show that the overall level of satisfaction with neighbourhood life in Wuhan is at medium level, which is a little 
way from satisfaction.

The descriptive analysis shows that the rate of usage of daily life and commercial service, commuting-related amenities 
and public open space is higher . In this study, the rate of usage refers to the proportion of respondents who 
regarded the corresponding facility as frequently used one. The specific amenities whose rate of usage is higher 
than 50% include supermarket and convenience store, fresh market, restaurant, logistic service store, subway 
station, bus station and neighbourhood parks. According to the Planning and Design Standards of urban 
residential area, these highly used amenities are mainly those categorized into life cycle facilities within five-minute and 
ten-minute walking distance.

Comparatively, the amenities which owns lower rate of usage (below than 5%) consisted of rehabilitation center, 
elderly service center, healthcare center, local police station, bookstore, committee office of property owners, ball 
court, fitness center, private education institutes and laundries. This may be attributed to the following two reasons: 1) 
particular usage group of them, such as elderly, sports lover, housewives etc.; 2) the objective provision of them are 
deficient.

For the mean value of satisfaction with individual amenity, the first amenities which own highest mean value are 
shopping store, logistic service store, restaurants, Pharmacy, medical care service center, bus station (in descending 
order). In comparison, the last six amenities which own lowest mean value are park lots, reading room, public 
toilets, property management office, garbage collection point, elderly care center (in ascending order).

In regards to the amenities which were perceived as ‘to be urgently improved’ include public toilets, garbage 
collection point, parking lots, outdoor activities area, neighbourhood parks, fresh market, elderly activity room 
and property management office etc. (in descending order). Other than fresh market, all the perceived to be urgently 
improved amenities are those marked lowest mean value of satisfaction.

4.3 The amenity satisfaction at commodity-housing neighbourhoods is generally higher than those in

danwei neighbourhood

By conducting Mann-Whitney U and Wilcoxon Rank Sum test, the analysis results show although there is no significant 
difference on amenity usage characteristics between commodity-housing neighbourhoods and traditional 
danwei neighbourhoods, the amenity satisfaction level at the former are generally and significantly higher than those in 
the latter. There are 20 types of amenities out of total 23 whose perceived mean value of satisfaction level is higher in 
commodity-housing neighbourhood. Only the restaurants, healthcare center and public toilets own higher mean value of 
satisfaction in
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traditional danwei neighbourhoods. Thus, the results reveal that, compared with old danwei neighbourhood pattern, 
the development pattern of commodity-housing can provide more satisfactory amenities to their residents.

4.4 The low degree of moving intention and high degree of sense of belongings

Although 79.4% and 77.0% of the respondents have never participated in the residential meeting and collective culture 
or sport activities respective, 66.9% of the respondents still indicated high degree of sense of belongings and felt as 
being a member of the neighbourhood. For the intention of moving out from the neighbourhood, only 7.7% of the 
respondents intended to move out instead of staying living in the current neighbourhood. In regards to the reason of 
staying living, affordable housing (44.5%), children schooling (18.6%), sense of belongings (14.8%), adjacent to work 
(13.8%) and quality of neighbourhood amenities (7.6%) were the main elements marked by the respondents. 
According to the ranking of percentage of marked respondents, affordable housing is the dominant factor affecting the 
residents’ intention of moving. Given ‘affordable and diverse housing provision’ was included into the social 
sustainability dimension of many different Neighbourhood Sustainability Assessment Tools (BeamPlus Neighbourhood, 
2016; BREEAM Communities 2012; LEED-ND, 2016), its role in influencing the social sustainability, particularly those 
factors associated with the population stability, is highlighted in the context of China.

4.5 The higher dependence and sensitive demand of the elderly on neighbourhood amenities
Order The None-Elderly（from 18 to 59 

years old）
The Elderly ( 60 years old or above)

The ranking of the 
percentage of 
respondents who 
selected the amenity as 
frequently used one.

1 D6.Supermarket 85.5% D3. Fresh Market 90.3%

2 D3. Fresh Market 79.6% D6.Supermarket 79.1%

3 D4. Restaurant 74.6% D4. Restaurant 56.3%

4 D2.Convenience Store 65.8% E5. Bus Station 48.4%

5 D8. Deliver & Pick up 
Station

60.4% F6. Community Sitting-out 
Area

48.2%

6 E5. Bus Station 59.2% C5.Pharmacy 46.1%

7 E6. Subway Station 50.0% D2.Convenience Store 42.6%
The ranking of the 
percentage of 
respondents who 
selected the amenity to 
be urgently improved.

1 F6. Community Sitting-out 
Area

25.5% F6. Community Sitting-out 
Area

30.0%

2 E4. Parking Lots 23.4% F1. Fitness Area 29.3%

3 F1. Fitness Area 20.8% F5. Elderly Activities 24.9%
4 D3. Fresh Market 16.0% EC1e.ntPeurblic Toilets 19.8%

5 E1. Public Toilets 10.7% E4. Parking Lots 18.7%

6 E3. Garbage Collection 10.6% D3. Fresh Market 13.3%

7 5. Property
Management

9.9% C1. Community Hospitals 11.5%

Table 2 The ranking of usage percentage and perceived to-be-improved amenities

The study used ‘over 50% of the respondents indicated they frequently used this amenity’ to define the frequently 
used amenity. For the sum of the types of frequently used amenities, there are total 7 types for the non-elderly group 
while there are only 3 for the elderly group. However, individually, there are 6 types of amenities that percentage of 
elderly frequent users is significantly larger than that of non-elderly frequent users, which include fresh market, 
neighbourhood park, pharmacy, outdoor working out area, healthcare center and neighbourhood service station. 
This results show that the elderly frequently-used amenities mainly concentrated on some specific ones of which they 
are the major users.

Meanwhile, the results of Spearman correlation analysis show that the neighbourhood satisfaction of elderly are 
more correlated with the neighbourhood amenities compared with the younger groups. The types of amenities which 
owns higher impact (the correlation coefficient is larger than 0.3) on the neighbourhood satisfaction of elderly group are 
more than those
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of youngster and middle-age groups. The correlation coefficient between neighbourhood satisfaction and 
the following amenities are all larger than 0.3 for elderly group: elderly service center, property management office, 
fitness area, reading room, neighbourhood square and neighbourhood service center. In comparison, there is only one 
type for the youngster and middle-age groups, which is bus station and property management office respectively. 
Generally, the results imply the higher degree of dependence of elderly quality of neighbourhood life on neighbourhood 
amenities.

5. The application of IPA-Kano model in prioritizing the improvement of amenities
satisfying the elderly at old danwei neighbourhood.
By sorting out all the respondents at old neighbourhood who are older than 60 years, 482 samples of 
questionnaire have been obtained for modelling.The result of regression show that there are 20 out of total 23 
factors significantly associating with overall neighbourhood satisfaction. According to the results of significant factors and 
the performance of each variable (the mean value of satisfaction), the 20 variables were categorized into nine 
specific groups with reference to the matrix formed, as shown in table 3. Then the priority of amenities improvement can 
be identified by the method in table 4.

Basic Factors Important Performance Factors Exciting Factors

Good performance Restaurant Deliver & Pick Up
Station/Community Hospitals/
Pharmacy/Bus Station

Convenience Store

Moderate performance Other Admin /
Service Station

Privately-Owned Education And 
Training Center /Chess Room

Fresh Market/Bank
Branch/Kindergarten/Public 
Toilets/Neighbourhood Service 
Center

Poor performance Reading 
Room/Elderly 
Service Station

Property Management 
Center/Neighbourhood

Square/Garbage Collection 
Point /Parking Lots

Table 3 The Three Factor and Performance Matrix

Improvement Priority Factors Category Performance Level

1 Basic Factors Poor
2 Important Performance Factors Poor
3 Basic Factors Moderate
4 Important Performance Factors Moderate
5 Exciting Factors Poor
6 Exciting Factors Moderate

Table 4 The Identification Method of The Improvement Priority

Based on table 3 to table 4, the specific priorities of amenities improvement for satisfying the elderly at urban old danwei 
neighbourhoood can be proposed. To improve the elderly satisfaction towards neighbourhood amenities, the group 
of amenities which should be firstly improved are reading room, elderly service station, property management 
center, neighbourhood square, garbage collection point, parking lots. The subsequent group of amenities to be improved 
include: other administrative facilities, education and training center, Chess Room. The group of amenities to be lastly 
improved are fresh market, bank branch, kindergarten, public toilets and neighbourhood service center.

6. Policy Implications and Recommendation
This study pioneers the application of importance-performance analysis and three-factor theory to 
investigate the associations between the residential perception of various amenities provision and neighbourhood 
satisfaction. The IPA-Kano Model adopted implicit importance (deprived importance) to differentiate the three 
categories of factors that have different effects on the formulation of residential satisfaction with neighbourhood 
life. By integrating the three groups of
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factors and their actual performances, the study have identified improvement priorities for the amenities provision 
to improve the elderly satisfaction with neighborhood life at urban old danwei neighbourhood. This study also suggests 
that there is no universal approach fitting into all the different types of neighbourhoods. Instead, the improvement 
priorities for neighbourhood amenity vary among different contexts of neighbourhood. This results support the existing 
national policy of guiding the revitalization of old neighbourhoods by types and sequence. In addition, the study 
proposed specific people-oriented method for including residential subjective perception into determining the 
improvement priorities. Similar application can be explored in addressing different scenarios, such as the improvement 
priorities for suburban old danwei neighbourhoods or for those resettled neighbourhood where low-income residents 
living in. The identified priorities allow local governments to deploy scarce resources to effectively improve the 
satisfaction with neighbourhood life of existing residents (Yin et.al., 2016). In addition, it may help attracting more 
residents elsewhere to settle down.
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Abstract 

China's urban development has entered a new stage of development.With the emergence of urban 
development needs and problems in the post-epidemic period,health impact assessment is an 
important topic for future urban development.There are a large number of small towns in 
China,the current level of construction and development is uneven,the level of public service 
facilities is uneven,and there is a strong internal need for renewal and transformation.At the same 
time,small towns are important construction sites for building a walking and healthy “15-minute” 
cities due to their small urban scale.This article takes Quyang County,Hebei Province as an 
example,through multi-source data collection such as questionnaire surveys,big data 
collection,individual behavior logs,combined with data on the behavior characteristics of small 
towns residents,the distribution of public service facilities,and residents’ individual behavioral 
needs,scientifically evaluate the current situation of the layout of related facilities in the city,and 
then put forward targeted construction and optimization measures.From the travel range of 
residents of different ages,the “15-minute” cities are delineated,and from the perspective of public 
health,the three aspects of healthy framework—transportation system,healthy patches—public 
service facilities,healthy substrate—leisure space,construct a Specific “15-minute” citiy. 

 

Keywords 

Public service facilities configuration,Health impact assessment,“15-minute” cities 

1.Background 
1.1.The Significance of Improving the Public Health Level of Small Towns 

Health is the foundation of human survival,and the demand for health from the country to the 
individual is being paid more and more attention.With the continuous advancement of urbanization,the 
development speed of many developing countries is accelerating.Compared with developed countries,they 
lack a gradual industrial development and population transfer stage[1],so they are also faced with the 
quality of construction,the quality of life of residents,and the level of social management.The phenomenon 
of low-level,large-scale "urban disease" is spreading day by day.Urban planning has also received increasing 
attention as a means of improving public health.At the same time,with the outbreak of the new crown 
epidemic in 2020,it has also sounded the alarm for urban public health.At present,“public health” has also 
become a topic of great concern to the public.Planning the academic circles have carried out in-depth 
thinking on the construction of human settlements and public health.As the link between urban and rural 
areas,small towns gather a large number of people and are also important gathering places for the 
development of important industries in the future.Improving the high-quality development of small towns 
and improving public health will become important basic points for measuring the construction of small 
towns. 
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1.2.The Necessity of Planning the Construction of Living Circles in Small Towns 

As an important measure to balance the allocation of space resources and maintain the fairness of 
space and the quality of life,in 2018,the Ministry of Housing and Urban-Rural Development of China issued 
the "Urban Residential District Planning and Design Standards" that proposed the concept of living 
circle,which also caused domestic scholars to study The boom,the life circle emphasizes the relationship 
between the allocation of space facilities and the needs of residents from the perspective of residents' 
living space.[2] As an important unit of urban public health management and control,small towns have a 
smaller living scale than large cities and a slower lifestyle of residents.In this epidemic,they face insufficient 
medical resources,incomplete supporting facilities,and risk response coefficients.Lower practical 
problems,combined with the health problems faced by small towns and urban renewal,delimiting the life 
circle of small towns has become an important issue that needs to be solved urgently in the development 
of urbanization in my country. 

1.3.Research Overview of the “15-minute” cities 

From the perspective of the development  of foreign,in 1943,scholar W.H.Burt proposed the concept 
of "home rage",which was the germination of the idea of discussing the activity space of residents with the 
family as the center [3].The proposal of "Life Circle" can be traced back to Japan,and its concept comes from 
Japan's "Rural Living Environment Improvement Plan",which pays more attention to transforming and 
reshaping communities with human scale and experience,and enhancing urban and rural vitality [4].In 
1969,the Japanese Autonomous Ministry launched the "wide-area city,town and village circle" plan,and 
the Ministry of Construction and the Land and Resources Agency respectively proposed the concepts of 
"local life circle" and "fixed residence circle" [5].From the perspective of the research scale of the life circle,it 
involves the study of countries,regions and settlements.Research in Japan mostly focuses on the national 
and regional levels,mainly focusing on the optimal allocation of urban and rural resources and solving the 
problems of uneven urban spatial development.Germany's land planning proposed the planning concept 
of building a living circle around the center to narrow the gap between urban and rural living environments 

[6].The concept of living circles is also mentioned in the "National Comprehensive Land Development Plan" 
of South Korea [7].Their research mainly focuses on the scale of residential areas,and proposes the 
allocation of public service facilities according to the level of living circles,emphasizing that the service 
facilities are within walking distance [8].From the perspective of the research content of the living 
circle,Japanese scholars have done more research.Takeshi Koide,Yoshio Arai,Masa Fujii [9] etc.inspected the 
living circle based on residents' shopping activities,commuting rate,etc; Yamashita Katsuhiko took the 
connection between commuting and medical facilities of Iwate County residents as the research 
focus,combined with the current development status of Iwate County,and rationally divided the living circle 
of the area [10].The "Melbourne 2050 Master Plan" pointed out that from the perspective of the city's 
master plan,we should create a "20-minute living circle",create high-density land in the city,create a 
healthy living circle,rationally lay out public service facilities,and improve travel methods[11],Mainly include: 
walking and cycling traffic,public facilities and open space,efficient services,etc.In order to implement 
public health management,Australia has set up public health community units.In addition to the 
corresponding hardware facilities,each health unit also provides relevant virus detection and medical 
freezer[12]. 

In the early 1990s,china’s urban and rural planning circles introduced the concept of "life circle" 
planning.The spatial scale of its research and practice covers multiple levels such as regions,cities,and 
communities,covering housing and commuting,public facility allocation,recreation and leisure.Behavior 
and many other directions.Chen Qinghui[13]proposed the division of home-centered core life 
circle,community-centered basic life circle,and city-centered urban life circle.Yuan Jiadong [14]proposed the 
basic life circle,basic life circle,With concepts such as opportunity life circle,Chai Yanwei[15]constructed a 
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hierarchical structure of urban life circle planning centered on "basic life circle—commuter life circle—
expanded life circle—cooperative life circle".As scholars start from a humanistic perspective,they try to 
combine the theory of living circles that pay attention to human behavior,the daily needs of residents,and 
the living environment with spatial planning to evaluate the quality of urban living environment,Xiong Wei 
et al.[16]used public space,public service facilities and other factors to evaluate urban environmental 
suitability.Kang Xiaojuan[17]constructed two types of circles: a basic life circle and a quality life circle.Sun 
Daosheng[18]and others used GPS data and activity log data to obtain individual behavior data,and 
proposed the concept of daily life circle.Zhu Chasong[19]et al.used the survey and analysis of residents' 
travel to understand the frequency of residents' demand,and use this as a basis to construct different levels 
of living circles for the allocation of public service facilities.However,the current research on the life circle 
is still in the allocation of urban public facilities and the evaluation of the built environment,and there is a 
relatively lack of empirical application in planning.Since the outbreak of the new crown epidemic in 2019,it 
has had a certain impact on the development of cities.Relevant scholars have also explored urban health 
and living circles.Wang Lan[20]and others pointed out that the planning of future healthy living circles should 
be combined with disaster prevention.The emergency system proposes to build a life circle for daily health 
and emergency response to the epidemic. 

At present,the concept of life circle is gradually generalized.Research on the application of these 
concepts is aimed at the city level.The research on the life circle at the small town level is relatively 
less.Therefore,this article focuses on the level of small towns,from the perspective of the construction of 
the ’15-minute’ from the perspective of public health,according to the current urban public facilities 
configuration and the differences in the actual needs of residents under different spatial forms,delimits the 
small town  ’15-minute’,and proposes targeted travel in small towns.with a view to a more active and 
healthy development of small towns in the post-epidemic period. 

2.Research objects and data 
2.1.Introduction 

The research object is located in Quyang County,Baoding City,Hebei Province.The county's topography 
is relatively high.The topography is mainly low mountain plains and abundant mountains and water 
resources.It is China's "land of carvings".The specific research object selected this time is the central urban 
area of Quyang.The construction land area of the urban area is 37.3 square kilometers.The current roads 
in the urban area are laid out by the ring road and the longitudinal road in a grid grid.The current green 
space surrounds the urban area.There is Baijiawan Park in the northwest and the northeast.There is the 
Jiahe Mountain Forest Park and the Mengliang River Park in the south.The water system landscape 
dominated by the Mengliang River is scattered throughout the city.In the west of the city,there are the 
Beiyue Temple and the Xiude Temple Pagoda National Cultural Relics Protection Unit,as shown in Figure 
1.Quyang County currently has a population of 350,000,and the population is constantly intensive.The 
requirements for the construction level of the city are also correspondingly improved. 
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Figure 1.Current landscape analysis.Source: Self-painted. 

2.2.Research methods 

Through questionnaire surveys,individual activity log surveys,heat maps,POI and other data,we can 
understand the different behavior characteristics of residents in different urban spatial forms,as well as 
the cycle and frequency of using different facilities,and screen the establishment of residents’ behavior and 
the spatial elements of the built environment of different cities.A model of time to build a life circle. 

3.Analysis of the spatial status and residents' behavior in small towns 
3.1.Analysis on the characteristics of urban space  

Taking Quyang County as the research sample,the characteristic spatial form of its central city is 
divided into three categories: old city,newer city and new city.The scope of the old city is delineated by the 
historical area,and the newer city is based on the old city.The new urban area is the area for future 
construction and development,which is not specifically delineated for the time being,as shown in Figure2. 

 

Figure 2.Delineation range and location of different spatial forms.Source: Self-painted. 
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The first type of space type is the construction type of the old city.The blocks under the city scale are 
small and dense.The building construction was mainly before 2008.The construction height is also low.The 
living population is mainly the elderly.The current infrastructure and openness Space also faces some 
problems.The second type of space type is the construction type of a relatively new urban area.The blocks 
under the urban scale are large and long.The construction age is mainly after 2008.The overall construction 
height of the building is high.The living population is mainly young people.The same status quo basis and 
Open spaces are also facing some problems.The third type of space type is the construction type of the 
new urban area.This urban area is to be constructed in 2021.The overall construction should present the 
characteristics of "small blocks,dense road network,and home roads".This will be used as an experimental 
sample for key analysis in the future ,As shown in Figure 3. 

 

Figure 3.Comparison in different spatial forms.Source: Self-painted. 

3.1.1.Analysis on the characteristics of urban space  

By categorizing the current land use types of the entire central city,it is divided into ten major land 
use types,and through the capture of POI facilities,a total of 2641 facilities are captured,as shown in Figure 
4 below.Various POIs include names and longitudes.,Latitude and address,and spatially locate all the 
facilities,and do nuclear density analysis in GIS,as shown in Figure 5. 
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Figure 4.Table of different facility types and quantities.Source: Self-painted. 

 

Figure 5.Comparison in different spatial forms.Source: Self-painted. 

Among them,the facilities in the old urban area and the newer urban area are extracted,and the 
proportion of the facilities in the different urban areas in the entire central urban area is measured,and 
statistics are made into a chart,as shown in Figure 6 below,where the facilities in the old urban area The 
distribution has a clear contrast with the distribution of facilities in newer urban areas.The distribution 
numbers of medical facilities,public service facilities and green plaza facilities are the strongest,the 
distribution of facilities in the old city is more concentrated,and there are more types of facilities. 
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Figure 6.Comparison of the number of facilities in the old city and the newer city in the number of facilities in 
the entire town.Source: Self-painted. 

3.1.2.The delimitation of living units under the current block form 

Conceptually delineate the living units in the current old city and newer city.Due to the small size of 
the old city block,the population structure is dominated by the elderly,and the distribution of facilities is 
mostly around the county center.There are many types of facilities,but the quality is not high.The road 
scale in the old city is about 200m.The current green space is expanded from the existing natural resources 
and ancient relics.The public service facilities are mostly located in the center of the city.The school land is 
relatively distributed.dispersion.The newer urban area has a larger block scale,the population structure is 
dominated by young people,the distribution of facilities is mostly set around roads,and the types of 
facilities need to be supplemented.The road scale of the newer urban area is about 300m.The current 
public service facilities are mostly arranged along horizontal and vertical roads,the current green space is 
outside the urban area,and the school layout is mostly scattered,as shown in Figure 7 below. 

 

Figure 7.Conceptual diagram of the current living units in the old and newer urban areas.Source: Self-painted. 

3.1.3.The current situation of space in different block forms 

Through the collection and arrangement of the current space in the two urban areas of Quyang,the 
main problems are concentrated in the four aspects of road traffic,public service facilities,open space and 
cultural facilities.Among them,the current road traffic in the old city is chaotic,the current situation of 
mixed traffic between people and vehicles is serious,the overall quality of public services is not high,the 
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open space is fragmented and relatively lacking,and cultural facilities are relatively lacking,as shown in 
Figure 8. 

 

Figure 8.The current situation of residents' space in the old city.Source: Self-painted. 

Newer urban areas lack reasonable road traffic planning,slow-moving systems have not been 
established,infrastructure is relatively lacking,and activity space is relatively lacking,as shown in Figure 9. 

 

Figure 9.The current situation of space in newer urban areas.Source: Self-painted. 

3.2.Resident behavior characteristics and demand analysis 

Through empirical investigations to study the current living characteristics and needs of residents in 
the old and newer urban areas of Quyang County,and to explore the difference between the current space 
supply and residents’ demand,the author distributed questionnaires to the old and newer urban areas and 
collected a total of 196 questionnaires.In general,the behavior characteristics of the elderly (after 60 years 
old) and young people (26-40 years old) show different states. 

3.2.1.Analysis of Residents' Basic Behavior Characteristics in Different Space Forms 

By investigating the travel trajectory of residents at the same time on weekdays and 
weekends,superimposing the current facilities and resident heat maps,selecting typical activities venues 
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for residents in different time periods,and summarizing the basic travel characteristics of residents in 
different spatial forms In general,the vitality of the residents in the old city is higher,and the vitality of the 
residents in the new city is weaker,as shown in Figure 10,which specifically shows as follows: 

First,the elderly in the old city will have more frequent daily activities,and they are also the main users 
of the facilities and public spaces in the old city.Whether on weekdays or weekends,the surrounding areas 
of Yihuiyou Shopping Center in the old city are highly concentrated,and are in a state of high heat value at 
different times throughout the day. 

The second is that young people in newer urban areas will have fewer daily activities.In newer urban 
areas,weekend activities are stronger than weekday activities,morning and evening.The time period is 
stronger than the activity value at noon and afternoon. 

 

Figure 10.Resident behavior trajectory graph.Source: Self-painted. 

3.2.2.Analysis on the Use Characteristics and Demands of Public Service Facilities and 

Leisure Space 

Public service facilities and recreational spaces are important spatial elements to improve the living 
standards of residents.According to the survey,different groups also have differences in the types of 
facilities and activities used by different groups,as shown in Figure 11,which is specifically reflected in: 

The first is that the elderly in the old city have a relatively high demand for infrastructure and leisure 
space,and the activities are mainly concentrated in the daytime.Among them,the most frequent use of 
facilities for the elderly over 60 years old is Da Nanguan.The basic living facilities dominated by the 
vegetable market,the green leisure space along the Mengliang River,and the leisure cultural space 
dominated by cultural performances.In addition,according to the survey,due to the relatively small scale 
of the old city block,the current way of travel for the elderly is step by step.Behavioural,the demand for 
activity types is mainly manifested in healthy travel and leisure and entertainment activities. 

Second,in the newer urban areas,young people as the main group have a great demand for 
infrastructure,leisure space,and improved public service facilities.Since young people’s main activities are 
mostly in the morning on weekdays,after get off work and weekends,the frequency of use of the current 
facilities is The higher ones are mainly basic education and living facilities such as elementary schools and 
Bandung Supermarkets.Since there is less leisure and entertainment space in the newer urban areas,from 
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the perspective of future demand,there are The demand will be high.In addition,according to the 
survey,due to the larger block size of the newer urban area,the current mode of travel for young people is 
mainly cycling and car behavior,and their demand for activity types is mainly manifested in healthy travel 
and social interaction activities. 

 

Figure 11.Residents' behavioral characteristics in different spatial forms.Source: Self-painted. 

3.2.3.Resident travel characteristics and demand analysis 

According to the survey,residents have a high willingness to travel on foot,but the actual proportion 
of walking trips is still relatively low.According to the questionnaire of residents’ demand for 
neighborhoods,residents’ needs for travel are also different in different block sizes under different spatial 
forms.The specific performance is as follows : 

First,the residents of the old city living after 60 years old have higher requirements for the walking 
environment.Due to the relatively complete facilities and the rich natural landscape in the old city,as shown 
in Figure 12,although the old people’s daily travel is mainly on foot,from the future In terms of demand,the 
elderly expect to be able to combine the walking environment with the landscape,followed by greater 
demand for related cultural facilities and park space in the old city. 
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Figure 12.Statistics of residents' demand for neighborhoods in the old city.Source: Self-painted. 

Second,residents in the newer urban areas of 26-40 years of life have higher requirements for the 
accessibility and convenient connectivity between destinations.14% of the residents said they would 
increase the accessibility by foot,but 31% of the residents said Need to add non-motorized lanes,as shown 
in Figure 13.Due to the large block size in the urban area,residents often use cycling and car travel.The 
relative imperfection of facilities has also caused residents in newer urban areas to pay attention to the 
convenience between destinations.According to statistics,22% of residents expressed the need to enrich 
the facilities in the neighborhood,and 21% of the residents expressed the need to increase green space.In 
addition to the requirements for convenience between destinations,there is a concentration of facilities 
that are more related to the needs of residents in newer urban areas.In basic living facilities and public 
spaces. 

 

Figure 13.Statistics of neighbourhood demand in newer urban areas.Source: Self-painted. 

3.3.A summary of the problems of current space supply and resident differentiation 

3.3.1.Urban travel is dominated by cars,and residents’ health and slow-moving needs are 

difficult to meet 

At present,the elderly residents living in the old city have a relatively high actual walking rate,but 
under the vehicle-based transportation mode,they have higher requirements for the walking 
environment.At the same time,with the increase in health awareness,people’s demand for leisure walking 
is also With the continuous increase,the young people aged 26-40 in the newer urban areas emphasize the 
speed of commuting,and the actual walking ratio has been greatly reduced,and they are paying more 
attention to the convenience between destinations. 
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3.3.2.The configuration of urban facilities is simplistic,and the residents' health and 

spiritual needs are difficult to meet 

With the complexity of the population structure of different urban areas,the demand characteristics 
formed by groups of different ages and different economic levels tend to be differentiated for different 
urban areas.The old urban area is based on the existing facilities and is more culturally relevant.The 
spiritual needs are increasing,so the demand for upgraded facilities will increase.Newer urban areas need 
to meet the basic facilities construction on the basis of existing facilities that are not perfect.Therefore,the 
future new urban areas will not only improve the facilities On the basis of improving the facilities,it is 
necessary to upgrade the facility configuration. 

3.3.3.Lack of leisure and cultural space in cities and towns,and it is difficult to meet the 

needs of residents for neighbourhood communication 

Leisure cultural space is an important space carrier for the interaction of residents.For residents in the 
old city with the elderly as a group,there are relatively more face-to-face group life and neighborhood 
communication,but it is difficult to realize a cultural and leisure space that is developed separately.From 
the perspective of space scale,the new urban area has a larger block size,and the sense of the boundary of 
the neighborhood reduces the fun of walking in the neighborhood.From the perspective of public space,the 
current newer urban area is an unattractive leisure space. 

4.Research on the Renewal Strategy of Residents’15-Minute’ Healthy cities 
Guided by the Block Shape 
4.1.The construction of a healthy skeleton that meets the needs of residents for healthy 

travel in different block patterns 

In the 15-minute living circle,the road serves as the skeleton of a healthy living unit,supporting 
residents' daily travel activities.The block scale of the old city is small,and the residents travel mainly on 
foot.The demand for slow walking trails is greater.Compared with the block scale of the new city block,the 
residents are mainly riding,but the accessibility between the newly built roads is not high,so it is satisfying 
On the basis of the travel needs of residents at different block sizes,the internal slow traffic system design 
of the unit is strengthened to keep the traffic lanes smooth and achieve chronic access,pay attention to 
the establishment of greenways to meet the needs of residents for healthy travel,and at the same 
time,Separate the pedestrian greenway design from the roadway,to encourage people and vehicles to 
branch,and to promote healthy travel among residents. 

4.2.A healthy patch bearing that satisfies the healthy social exchanges of residents in 

different neighborhoods 

In the 15-minute cities,public service facilities serve as patches of a healthy living unit,which bears the 
needs of residents for daily communication.Residents in the old city are mainly elderly people who have 
greater demand for local cultural output.Residents in newer city areas are mainly young people.They have 
a higher demand for basic public service facilities and educational facilities.Therefore,they can meet the 
needs of different age groups in different neighborhoods.On the basis of demand,focus on improving the 
configuration of public service facilities in the unit,combining the unit center and main roads for a 
reasonable layout,and planning the layout of the neighborhood center in the unit,and arranging education 
facilities around the neighborhood center to improve community public service facilities services In 
addition,in response to the fact that public service resources are relatively scarce under the epidemic,the 
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facilities are divided into daily use and use under emergency disaster conditions,and the neighborhood 
center will be used as a supply center for resources provided in emergency disasters. 

4.3.Meet the healthy substrate guidance of residents' healthy leisure activities in different 

block patterns 

Within the 15-minute cities,green spaces and public spaces serve as the matrix of healthy living 
units,guiding the mental health of residents to a certain extent.Residents in the old city are affected by the 
fragmentation of the current open space and the low utilization rate.They lack places for residents' daily 
leisure and entertainment.Residents in the newer city have less leisure activities and lack of places for 
exercise and recreation.Most of them stay at home after get off work.Residents’ leisure activity needs 
cannot be met.Therefore,to meet the needs of residents for leisure activities in different block forms,the 
unit first focuses on the design of internal green space and open space,and establishes community parks 
around the neighborhood center,combined with community parks to set up cultural squares and other 
facilities to provide places for local opera performances,while paying attention to the community The 
combination of epidemic prevention and disease prevention in the park meets the needs of residents for 
daily leisure activities.It also serves as an emergency shelter during the epidemic period,emphasizing the 
diversity and integration of community parks,as shown in Figure 14. 

 

Figure 14.Conceptual model diagram of new urban living unit.Source: Self-painted. 
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Abstract 

Due  to  the  hierarchical  medical  system  currently  being  promoted  in  China,  the  reasonable 
allocation  of  medical  resources  and  equal  medical  services  have  become  important  research 
topics  for  urban  planning.  However,  few  studies  have  been  conducted  on  the  allocation  of 
medical resources accounting for space accessibility based on the hierarchy of medical facilities 
and more  refined  population  spatial  units.  This  research  assigned  population  into  general  and 
urban villages  residential buildings  (from building census data)  to  further  refine  the population 
data.  By  examining  Shenzhen  through  a  two‐step  2SFCA,  the  present  research  evaluates  the 
accessibility  of  community  and  regional  medical  facilities  and  spatial  configuration  at  various 
referral rates by implementing GIS network analysis. The main findings of the present scrutiny are: 
1) The overall development of medical facilities in Shenzhen is presently at the back of the first‐
tier  cities  in  China,  and  there  is  a  discrepancy  in  the accessibility  of medical  facilities  between 
administrative  districts;  2)  Under  the  current  conditions  in  Shenzhen,  the  best  spatial 
configuration  can  be  achieved  only when  the  referral  rate would  be  70%‐80%,  indicating  that 
primary  medical  resources  are  now  weak  in  Shenzhen.  In  the  future  construction  of  medical 
facilities, there is a high requirement to classify and rank communities to formulate policies. This 
is  essential  for  increasing  the  capacity  of  medical  services  in  communities  with  poor  medical 
resources.  Additionally,  the  capacity  of  community  health  service  centers  should  be  enhanced 
and  the  treatment  of minor  diseases  in  senior  hospitals  should  be  evacuated  to  appropriately 
control the referral rate. This leads to attaining a balanced distribution and efficient exploitation 
of medical resources. 
 

 

Keywords 

Two‐step 2SFCA, spatial accessibility, medical facilities, Shenzhen 

1. Introduction  
The outbreak of COVID‐19  in 2020 caused a massive  influence on people's lives and health as well as 

urban economic and social development (Xu, Zhu, and Liu, 2020). When dealing with such major health 
events, the capacity of medical facilities is significant. While the economy of China's cities, especially first‐
tier  cities,  has  been  quickly  developed  in  recent  years,  the  construction  of  supporting  public  service 
facilities  such  as medical  care has  relatively  lagged;  for example, bringing  some problems  such  as  the 
insufficient supply of facilities or poor accessibility due to  irregular distribution (Si and Yin, 2020). From 
the demand side, as China's urban and rural construction enters a phase of high‐quality development, the 
demand  for  public  service  facilities  has  been  accordingly  grown  (Cai,  Li,  and  Tang,  2012),  and  the 
contradiction  happens  because  supply  and demand are  in  a mismatch.  Thereby, China  should  actively 
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promote a hierarchical medical system while optimizing the existing hierarchical construction of medical 
facilities.  At  the  same  time,  the  reform  of  the medical  system  can  further  promote  the  allocation  of 
medical  facilities  so  that  their  layouts and capacities at each  level can be effectively matched. This will 
guarantee  the  overall  optimal  efficacy  of  medical  facilities  and  alleviate  the  inconsistency  between 
medical supply and demand as well. Research on the adaptability law of the medical facility layout under 
reform of the medical system can provide a vital reference for the rational layout of medical facilities and 
the efficient distribution of resources. 

2. Literature review and concept analysis 

2.1. Accessibility 

Scholars have presented various definitions for accessibility. According to the  focus of their research, 
accessibility could be defined as the cost of reaching the destination, such as distance cost or time cost 
(Ingram,  1971);  or  the  convenience  of  obtaining  various  activities  in  a  certain  location  (Wachs  and 
Kumagai, 1973);  or  the  potential  for  interaction  between  the  starting  point and  the destination  (Shen, 
1998).  Accessibility  essentially  describes  the  difficulty  to  get  from  one  place  to  another,  and what  is 
typically exploited  to  research public service  facilities  is spatial accessibility.  This means  exploitation of 
space as an intermediary object to display the residents’ convenience by utilizing a specific traffic system 
to travel from one area to another to participate in activities. 

There  exist  many  research  approaches  on  accessibility,  and  the  gravity  model  is  a  commonly 
implemented  one.  This model  is  usually  exploited  to  assess  the  accessibility  of  an  area  based  on  the 
distance between starting point and destination,  taking  into account  the  supply of destination and  the 
attenuation function. This model is often utilized in medical services (Henry et al., 2013; Neutens, 2015), 
parks and green spaces (Rosa et al., 2018), shopping (Helling and Sawicki, 2003), and other service places. 
Chinese scholars have evaluated the accessibility of medical  facilities via an  improved gravity model by 
integrating  three  factors,  including  service  capacity  of  medical  facilities,  the  population  of  residential 
areas, and resistance between medical facilities and residential areas (Song et al., 2010). 

In addition, the two‐step floating catchment area method, also called 2SFCA (Radke and Mu, 2000), has 
often  been  employed  in  researching  the  accessibility  of  public  service  facilities.  The  first  step  of  this 
methodology is to take the supply point as the center, search for demand points within the service range, 
and calculate the supply‐demand ratio of each supply point. The second step takes the demand point as 
the center, searches  for the supply points within the threshold  range, and sums up the  supply‐demand 
ratios  of  the  searched  supply  points.  The  obtained  calculated  results  are  the  accessibility  from  the 
demand point to the supply point. However, directly adopting this method to assess the accessibility of 
medical  facilities would have some shortcomings. First, the hierarchical structure of medical  facilities  is 
not  taken  into  account.  Secondly,  the  method  directly  searches  based  on  the  service  radius  without 
considering the influence of the existing road network on travel. 

 

2.2. Hierarchical structure of medical facilities 

In  researches  of  the  location of  public  facilities  such as medical, waste  disposal, and  education,  the 
hierarchical structure analysis  is commonly involved.  It  is mainly attributed to this fact that higher‐level 
facilities  can  cover  the  services  provided  by  lower‐level  ones,  and  service  capacity  as  well  as 
interrelationships of various facilities’ levels should be considered (Farahani et al., 2014). For example, a 
3‐level  hierarchical  model  was  exploited  to  solve  the  location  of  maternal  and  perinatal  health  care 
facilities (Galvão, Espejo, and Boffey, 2002). A discrete hierarchical siting model was proposed for public 

1052



Zhuang, H.; Yang, X.  The accessibility assessment of medical  facilities 
based on the hierarchical medical system 

 

 
57th ISOCARP World Planning Congress 

8‐11 November 2021 | Doha, Qatar 

facility  planning,  in  which  multiple  levels  of  demand  and  multiple  types  of  facilities  were  taken  into 
account (Teixeira and Antunes, 2008). 

Generally,  the  hierarchical  structure  of  facilities  has  four  essential  elements:  flow  pattern,  service 
varieties, spatial configuration, and objective. Except for the objective, the other three elements reflect 
the pertinent spatial characteristics (Şahin and Süral, 2005). The flow pattern describes the flow features 
of  services  or  goods  on  arcs  between  network  nodes  in  the  hierarchical  facilities. One of which  is  the 
single‐flow, starting from the lowest level and delivering to the highest level in sequence; another is the 
multi‐flow,  in  which  the  services  or  goods  can  start  from  any  level  and  reach  the  highest  level 
sequentially or intermittently. The service varieties are divided  into nested and non‐nested. For nested‐
based service, the higher‐level facilities cover the services provided by the lower‐level ones, while in non‐
nested‐based  services,  the  facilities  at  each  level  will  only  give  services  associated  with  themselves. 
Additionally,  the  spatial  configuration  is a  crucial  factor  to  specify whether  the given services or goods 
can be successfully matched with the hierarchical structure of facilities. 

The hierarchical structure of medical facilities generally consists of demand points, low‐ and high‐level 
medical  facilities.  Low‐level  facilities  present  diagnostic  and  treatment  services  for  common  illnesses, 
while high‐level medical facilities accommodate patients with advanced diagnostic and surgical services. 
Most countries have various medical facilities, and this hierarchical system encourages patients to use a 
primary  diagnosis  at  low‐level  medical  facilities  and  then  proceed  to  high‐level  medical  facilities  if 
required  (Bashar  et  al.,  2019).  Commonly,  this  procedure  makes  medical  services  more  efficient  and 
allowing each level of medical facility to play its best role. This model has been successfully implemented 
in countries with strict primary  care systems such as the United States  (Donaldson et al., 1996), where 
the hierarchical structure of medical facilities is a single‐stream, non‐nested model (Fig. 1). In some low‐ 
and middle‐income countries, due to the  inadequate development of  the medical  system and the poor 
treatment of the low‐level medical facilities, their primary care cannot be applied, so high‐level facilities 
are  needed  to  accommodate  common  diseases.  The  World  Health  Organisation  (WHO)  noted  that 
patients  in  most  countries  usually  bypass  low‐level  medical  facilities.  In  this  case,  the  hierarchical 
structure of medical facilities is a multiple flow nested model (Fig. 2). 

 

 

Figure 1. Schematic representation of a single‐flow non‐nested model. 

 

 

Figure 2. Schematic representation of a multi‐flow nested model. 
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In  the current medical  system  in China, patients can directly go  to general hospitals without primary 
care (Zhang and Hu, 2020). In 2019, 95.8% of patients went directly to hospitals, and only 4.2% went to 
hospitals by referral  (Wang et al., 2020). Commonly, people can freely choose various  levels of medical 
facilities according to their conditions, such as community health service centers in less severe cases and 
general  hospitals  in  more  severe  cases.  Furthermore,  some  functions  of  community  health  service 
centers and general hospitals overlap. By this view, the hierarchical structure of medical facilities in China 
obeys a multi‐flow nested model. 

According to the Guidance of the General Office of the State Council on Promoting the Construction of 

Hierarchical Medical System in 2015, the hierarchical medical system should be enhanced with a focus on 
strengthening  the  grass‐roots  level  and  ranked  the  treatment  of  diseases  based  on  the  priority  and 
difficulty  (Chen,  Zhang,  and  Liu,  2021).  Medical  facilities  at  diverse  levels  are  in  charge  of  different 
diseases,  giving  full  play  to  the  capacity  of medical  facilities  at  each  level  to  avoid  the  situation  that 
patients pile  up  in high‐level medical  facilities  while  low‐level ones  are  empty.  If  the  aforementioned 
system is strictly implemented in the near future, the hierarchical structure of medical facilities in China 
will evolve into a more efficient single‐flow non‐nested model. 

3. Methodology 

3.1. Research object 

After the National Health Conference held in 2016, Shenzhen has entered into a new generation of the 
Guangdong‐Hong  Kong‐Macao  bay  area  and  the  demonstration  pilot  zone  for  socialism  with  Chinese 
characteristics. The medical  system  in  Shenzhen  had  the mission of  forming  a  "Shenzhen model"  of a 
healthy  China;  however,  the  Shenzhen  Medical  Facilities  Setting  Plan  (2016‐2020)  pointed  out  the 
following concerns regarding Shenzhen's medical facilities: 1. Insufficient medical resources. The number 
of hospital beds per 1,000 residents was  lower than the national and Guangdong provincial averages in 
2015;  2.  Irregular  allocation  and  utilization  of  medical  resources.  Medical  facilities  are  unevenly 
distributed  inside  and outside  the  former  Shenzhen  special  economic  zone  (SEZ),  and  the  hierarchical 
medical system  is commonly imperfect. Both these issues have made overcrowding in general hospitals 
and waste of resources of community health service centers; 3. The functions of medical facilities are not 
precise enough. There exist confused competitions between various categories of medical facilities, and 
the  fragmentation of  the  service  system  is noticeable, with  inadequatly effective connectivity between 
them.  

Shenzhen is taken into account as the research object to evaluate the spatial accessibility of its medical 
facilities at various levels. By employing quantitative methods to reveal the spatial allocation of medical 
resources in Shenzhen and their spatial configuration to the hierarchical medical system, a solid basis for 
the construction of Shenzhen's medical system is provided in the near future. 

As primary medical facilities in Shenzhen are configured on a community basis, community accessibility 
has been taken as the primary research unit. Shenzhen has undergone the expansion of SEZ, so there are 
significant differences in the development inside the former SEZ (Nanshan District, Futian District, Luohu 
District, Yantian District) and outside the former SEZ (Guangming District, Baoan District, Longhua District, 
Longgang District, Pingshan District, Dapeng District). A comparative examination of communities  inside 
and outside the former SEZ has been carried out in the research (see Fig. 3). 
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Figure 3. Administrative map of Shenzhen (Data source: Shenzhen administrative districts information. 
http://mzj.sz.gov.cn/). 

 

 

3.2. Research methods 

Both coordinates and number of employees of medical facilities  in Shenzhen are first obtained. Then 
the  population  data  of  the  community  and  building  census  data  are  brough  togethor  to  assign  the 
population to the residential buildings  in urban villages and general residential districts. After obtaining 
the mentioned above data, the accessibility of each residential building is evaluated by implementing the 
two‐step 2SFCA according  to  the  road network data of  Shenzhen using GIS network  analysis.  Then  the 
accessibility of each  community,  administrative district, and  the whole  city are appropriately analyzed. 
After assessing the accessibility of the whole city, the spatial configuration analysis  is performed to get 
the matching  situation  of  high‐  and  low‐level medical  facilities  as  well  as  the  optimal  referral  rate  in 
Shenzhen. 

The  two‐step  2SFCA  (Zhong,  Yang,  and  Chen,  2016)  is  employed  on  the  basis  of  assumptions  of  a 
hierarchical medical system. The discrepancies in the service radius of medical facilities at various levels 
are followed, and the accessibility assessment is conducted based on the road network data. In the first 
step, the accessibility from the demand point to the low‐level medical facilities is assessed by taking the 
(i)th residential building as the demand point and its population as the number of patients. According to 
the hierarchical medical system, patients need to go through the referral procedure and go to the high‐
level medical facilities after reaching the  low‐level ones. This scheme represents the accessibility that is 
assessed in the second step.  

Step  I.  Demand  point:  residential building  i, number  of  patients Dk;  supply  point:  low‐level medical 
facility j in the threshold range d0 from the demand point i; the total supply of the supply point Sj. In this 
step, there are Dk patients that go to the low‐level medical facility, as given by Eq. (1):  

0

0

( )
( )

[ ]
j

kj

F J
i

j di d k
k d d

S
A

D 
 

  
                                                                  (1) 

where indicates the accessibility from the residential building to the low‐level ones. 
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Step II. Demand point: the low‐level medical facility j; supply point: the high‐level medical facility p in 
the threshold  range d1  from the demand point  j; the  total supply of the supply point Sp.  In  the present 
step,  patients  from  the  low‐level  medical  facilities  go  to  the  high‐level  medical  facilities  and  receive 
treatment on the basis of the hierarchical medical system, as displayed by Eq. (2): 

1

1 0
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( ) ( )

[ ]
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j p ij
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   ( )
                                                       (2) 

in which represents the accessibility from the low‐level medical facility to the high‐level ones. 

 

Finally, the overall accessibility of the (i)th demand point is calculated by: 

i
M F P
i iA A A                                                                           (3) 

If there would exist n demand points in the understudy region, then the overall accessibility of the 

region is given by: 
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                                 (4) 

A hierarchical medical system determines whether patients require to go to a high‐level medical facility 
based on the patient's condition and does so through referral, which involves a referral rate. The referral 
rate is determined by the capacity and quality of the low‐level medical facilities. If the low‐level medical 
facilities have more staff and capacity, fewer patients need to go to the high‐level medical facilities, and 
thereby, the referral rate decreases. Suppose the referral rate be β, indicating that β of the patients from 
low‐level  medical  facilities  need  to  go  to  the  high‐level  medical  facilities.  In  order  to  realize  the 
appropriate  referral  rate  based  on  the  current  construction  of  medical  facilities  in  Shenzhen,  so  that 
medical  resources  can  be  allocated more  reasonably,  a method of  spatial  configuration  assessment  is 
introduced to measure the matching between the number of patients referred and the construction of 
medical facilities at different levels: 

i

i

P
i

M
i

A D
P

A D








                                                                             (5) 

where  P
iA represents the accessibility of high‐level medical facilities of the demand point  i,  M

iA denotes 

the overall accessibility of medical  facilities of  the demand point  i,  iD is  the population of  the demand 

point  i,  and  P  is  the  ratio  of  the  accessibility  of  high‐level  medical  facilities  to  overall  accessibility  of 
medical facilities in a spatial unit. Based on the number of referred patients with a referral rate of β, the 
spatial configuration factor (F) is calculated by: 

P
F 

β
                                                                                     (6) 

The closer F to 1, the more proportion of patients would be assigned through referral matches with the 
current construction of medical facilities, and for the case of F=1, the optimal referral rate is achived. 
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3.3. Research data 

According  to  the  Shenzhen  government's online  public  information  platform,  the  Information  about 

Medical Facilities in Shenzhen 2018 is carefully screened. This information would be beneficial in reaching 
data of a  total of 121 hospitals,  including 48  tertiary hospitals,  33  secondary hospitals,  and 40 primary 
hospitals.  The  number  of  hospital  health  technicians  is  exploited  to  characterize  the  hospital  supply. 
Additionally,  community health  service centers are  grass‐roots medical  facilities and play a vital  role  in 
the  Shenzhen  medical  system.  Baidu  Map  POI  data  was  implemented  to  crawl  the  city's  community 
health service centers in 2018, and a total of 484 community health service centers were identified after 
data cleaning. Since the number of health technicians of each community health service center could not 
be  explicitly  extracted,  the  average  number  of  health  technicians  of  independent  community  health 
service  centers  in  the  Shenzhen  Health  Statistical  Record  2018  is  evaluated  to  be  21,  taken  as  the 
standard value for the unified assignment.  

According  to  the  Shenzhen  Medical  Facilities  Setting  Plan  (2016‐2020),  primary  medical  facilities 
include primary hospitals and community health service centers, considered as low‐level medical facilities. 
Secondary hospitals and tertiary hospitals are also taken into account as high‐level medical facilities. As 
demnstrated in Fig. 4, the distribution of the two levels of medical facilities in each administrative district 
and community of Shenzhen presents a specific aggregation. 

 

 

Figure 4. Distribution of medical facilities in Shenzhen (Data source: Information about Medical Facilities in 
Shenzhen. https://opendata.sz.gov.cn/;  Baidu Map POI 2018). 

 

The Construction Standards  for General Hospitals  (2008) stipulated  that community medical  facilities 
should be located in densely populated urban areas so that residents can reach them within a 15‐minute 
walking time, and also combined with the setting of the 15‐minute living circle, 15‐minute walking time is 
considered  as  the  effective  service  radius  of  low‐level medical  facilities.  Bosanac,  Parkinson,  and Hall 
(1976) studied accessibility service radius.  Instead of accepting the traditional distance as a measure of 
accessibility, they utilized the travel time as a new indicator and identified a 30‐minute service standard 
using general hospitals in West Virginia as an example. Therefore, 30‐minute driving time is taken as the 
effective service radius of high‐level medical facilities. 

In the next step, the road data are processed. The ArcGIS software is employed to process the topology 
of the acquired road data in Shenzhen, and the network analysis tool is exploited to construct a network 
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dataset, and  then  the  new  service  area  tool  is employed  to evaluate  the  service  area  of  each  level  of 
medical  facilities  in the hierarchical  road network.  In this network dataset, various speeds are assigned 
according to the roads’ levels. The Annual Report on Traffic Development in Shenzhen 2011 indicates that 
the  operating  speed  of  roads  in  the  city  during  the  morning  peak  hour  is  49km/h  for  expressways, 
32.2km/h  for  trunk  roads,  24km/h  for  secondary  roads,  and  25.9km/h  for  feeder  roads.  Due  to  the 
particularity of medical  service,  it  is necessary  to  travel even during the morning peak hour. Therefore, 
the mentioned above speeds are utilized to assign to each road level while taking the urban pedestrian 
walking speed of 1.24m/s as  the unified walking speed. These two data are appropriately combined to 
construct the network data set. 

The primary population data  is taken  from the Shenzhen Statistical Yearbook 2019. Suppose that the 
statistical unit of the population like street/community can be directly utilized, then each unit could only 
exploit  a  point  graph  to  characterize  all  its  population  during  the  assessment  with  error.  Hence,  a 
mathematical  model  is  exploited  to  assign  the  statistical  population  data  to  residential  buildings  for 
enhancing  the  accuracy of  the  accessibility  research.  The  residential  buildings  in  Shenzhen  are mainly 
divided  into urban villages and general residential buildings. The population per square meter of urban 
villages and general residential buildings could be obtained by multiple regression of the data, then the 
population of general units could be allocated to each residential building. 

Due  to  the  discrepancies  in  the  development  of  the  inside  and  outside  former  Shenzhen  SEZ,  the 
population per square meter of  these two areas are also different to a certain extent. To calculate the 
population  per  square  meter  of  urban  villages  and  general  residential  buildings,  the  inside  and  the 
outside former SEZ are analyzed separately. According to the community‐based statistical population of 
Shenzhen  in 2014,  the  community population  in 2018 was  calculated based on  the population  growth 
ratio of each district, then the predicted results are combined with the Shenzhen building census data in 
2018  for multiple  regression analysis.  Herein,  community population data  is  considered  instead  of  the 
general district and street populations to provide more samples  for regression analysis and making the 
results  more  accurate.  The  results  of  multiple  regression  analysis  reveal  a  meaningful  correlation 
between  the population and  the  floor area of urban villages buildings and general  residential buildings 
inside the former Shenzhen SEZ. The multiple correlation coefficient would be 0.99 (sig<0.0001), and the 
multiple regression equation is obtained as follows: 

P=0.013×AN+0.053×AS+48  (R2)=0.997                           (7) 

Additionally,  there  exists  a notable  correlation  between  the  population  and  the  floor area  of urban 
villages  and  general  residential  buildings  outside  the  former  Shenzhen  SEZ.  The  multiple  correlation 
coefficient is 0.87 (sig<0.0001), and the multiple regression equation is stated by: 

P=0.010×AN+0.026×AS+3479  (R2)=0.746                                                         (8) 

where P denotes the predicted population, AN represents the general residential buildings floor area, and 
AS  is  the  floor  area  of  urban  villages  buildings.  The  population  per  square  meter  of  urban  villages 
buildings to general residential buildings inside and outside former Shenzhen SEZ  is calculated to be 4.1 
and  2.6,  respectively.  The  population  of  each  residential  building  is  obtained  by  assigning  the  2018 
population data from the statistical yearbook of each district to the corresponding building census map at 
the same time. 

In  continuing  the  accessibility  of  medical  facilities  of  each  residential  building  could  be  rationally 
evalauted.  The  residential  buildings  in  various  areas  could  be  screened  based  on  the  analysis 
requirements,  and  the  overall  accessibility  of  each  area  is  obtained  by  applying  Eq.  (4).  Since  the 
community  has  been  taken  into  account  as  the  basic  research  unit,  the  accessibility  of  residential 
buildings in each community is summarized to assess its overall accessibility. At this step, the parameter n 
in  Eq.  (4)  represents  the  number  of  residential  buildings  in  each  community.  Further,  the  population 
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density of each community  (see Fig. 5)  is predicted based on  the above residential building population 
data to assist in the analysis of accessibility results. 

 

 

Figure 5. Shenzhen community population density. 

 

4. Results 

4.1. Accessibility of medical facilities 

Accessibility  per  100  people  is  employed  as  the  results  index,  representing  the  number  of  health 
technicians  available  per  100  residents.  For  low‐level  medical  facilities,  the  results  have  been 
demonstrated in Fig. 6. By combining this data with the community population density, it is indicated that 
the  accessibility  of  communities  with  higher  population  density  is  mainly  at  a  lower  level,  while  the 
accessibility of communities close to the eastern administrative border of  the city  is mainly at a higher 
level. This  fact  is attributed  to  the  constructions of  community health  service  centers  in  Shenzhen are 
essentially designed based on community units, and for communities with higher population density, the 
number of patients that the community health service center has  to  take  is on  far exceeds  its capacity, 
such as some communities placed in Baoan, Nanshan, and Luohu districts. In addition, some of the high 
population density communities still have high accessibility due to enough primary hospitals within them 
as  a  supplement,  such  as  some  communities  in  districts  of  Longhua,  Longgang,  and  Futian.  For 
communities  close  to  the  city's  administrative  border  with  a  small  population,  the  ratio  of  supply  to 
demand  is  relatively  large.  The  quality  of  services  provided by  low‐level medical  facilities  available  to 
community residents has been improved accordingly, and thereby, the accessibility is high. 
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Figure 6. Accessibility of low‐level medical facilities of the community. 

 

For  the  investigation  of  high‐level  medical  facilities,  i.e.,  the  accessibility  of  residents  in  each 
community  to  secondary and  tertiary hospitals,  the predicted  results have been presented  in Fig. 7.  In 
contrast to the accessibility of  low‐level medical facilities,  the communities with higher accessibility are 
mainly  located  in  the  city's  central  areas,  while  the  accessibility  of  communities  close  to  the  city's 
administrative border  is  low.  The  data analysis  reveals  the  following  reasons:  Since  high‐level medical 
facilities are concentrated  in the central regions of the city with  large service areas, the communities  in 
the central areas can enjoy  the high‐quality services of numerous secondary and  tertiary hospitals. For 
communities  close  to  the  city's  administrative  border,  the  accessibility  is  low  because  of  the  small 
number of hospitals and lower quality of medical services. 

 

Figure 7. Accessibility of high‐level medical facilities of the community. 
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Based on the hierarchical medical system, patients are required to consider referrals in seeking medical 
treatment. Also, each community should take  into account both the accessibility of  low‐level and high‐
level  medical  facilities  (i.e.,  the  overall  accessibility  to  medical  facilities,  see  Fig.  8).  According  to  the 
spatial  location  of  the  overall  accessibility  of  medical  facilities  in  Shenzhen,  the  areas  with  high 
accessibility are mostly concentrated in Longgang and Futian districts. Although the population density of 
Futin District is high, the uneven distribution of medical facilities gives it the most medical resources, so 
the  overall  accessibility  is  high.  The  regional  center  of  Longgang  District  is  located  in  its  eastern  part, 
which  gathers  excellent medical  resources  in  the  district and allows  nearby  residents  to  enjoy medical 
services  conveniently.  In  contrast,  residents  in  the western part of  Longgang District  can  travel  to  the 
former SEZ to enjoy high‐quality medical services, and the combination of these two provides Longgang 
District with highly overall accessibility. 

 

 

Figure 8. Overall accessibility of medical facilities of the community. 

 

The overall accessibility of medical facilities varies widely in districts of Shenzhen (see Fig. 9) such that 
the  districts  inside  the  former  SEZ  have higher  accessibility because of  their  leading development  and 
well‐developed  infrastructures. For  instance, Futian District has the highest accessibility among  the  ten 
districts  of  Shenzhen,  and  Nanshan  and  Luohu  districts  are  close  to  the  average  accessibility  of  0.66; 
nevertheless, Yantian District has the  lowest accessibility due to  its  significant development  in the port 
and  tourism  industry,  and  thereby,  the  distribution  of medical  facilities  has  been  less  paid  attention. 
Among  the  districts  outside  the  former  SEZ,  Longgang  and  Dapeng  districts  have  near‐average 
accessibility, while  the others are generally below  the average  level.  Both  Baoan  and Longhua  districts 
have large population values, and Pingshan District lacks medical facilities, leading to a decline in overall 
accessibility. 
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Figure 9. Overall accessibility of medical facilities of various districts. 

 

The  statistical  of  the  spatial  configuration  analysis  has  been  presented  in  Fig.  10.  In  the  current 
situation  in  Shenzhen,  controlling  the  referral  rate  at  80%  can  maximize  the  exploitation  of  medical 
facilities resources and leads to the best spatial configuration. Furthermore, high‐level medical facilities 
require to perform duties for emergency treatment in response to significant public health emergencies, 
the corresponding medical resources are needed to maintain a certain degree of flexibility, and a patient 
allocation ratio of 70% referral rate could reserve resource flexibility of about 15% for high‐level medical 
facilities. As a result, based on the current construction of medical facilities in Shenzhen, a referral rate of 
70%‐80% would be effective  (i.e., most patients should be  treated at high‐level medical  facilities). This 
issue indicates that the development of medical facilities in Shenzhen is uneven, with insufficient number 
and  capacity  of  low‐level  facilities,  resulting  in  patients’  needs  to  be  focused  on  high‐level  medical 
facilities. 

 

 

Figure 10. Spatial configuration in terms of the referral rate in Shenzhen. 
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4.2. Comparisons based on accessibility 

Based on the performed scrutiny, the overall accessibility and optimal referral rate of medical facilities 
in Shenzhen  are  assessed. This  part  is  aimed  to exploit  the mentioned  above  results  to  compare with 
those of various cities of China and abroad to discover the current deficiencies in the planning of medical 
facilities of Shenzhen and to guide the subsequent planning. Before proceeding in the comparison study, 
the index should be standardized. Since the index exploited to characterize the supply of a medical facility 
is the total number of health technicians, the resulting accessibility per 100 people can be displayed as 
the number of health technicians per 100 people. The commonly exploited index in China and abroad is 
the number of physicians per 1,000 people, and physicians are part of the health technicians; hence, the 
index  should  be  appropriately  modified.  According  to  the  Shenzhen  Health  Statistical  Record  2018, 
physicians are estimated to be 38.8% of health technicians. Suppose the average overall accessibility per 
100 people in Shenzhen (0.66) from the research results should be modified by this ratio. In that case, the 
overall accessibility per 1,000 people is 2.56. This fact represents that the number of physicians available 
per 1,000 residents would be 2.56, which is close to the number of physicians per 1,000 people released 
in  2018  by  the  Shenzhen  Health  and  Sanitation  Commission  of  2.79.  As  a  result,  the  results  of  all 
subsequent comparisons should be accordingly modified on the basis of this ratio. 

According to the health data released by the National Bureau of Statistics, the number of physicians 
per 1,000 people  in  China was  2.6  in 2018, with 4.0  in  cities  and  1.8  in  rural areas.  In  Shenzhen,  the 
number of physicians per 1,000 people is slightly higher than that of the national average but well below 
the urban average  level. The number of physicians per 1,000 people  in  the remaining  first‐tier cities  in 
China  in 2018 was 4.6  in Beijing, 3.6  in Guangzhou, and 3.0  in Shanghai. As  is seen, all  these  levels are 
higher  than  that of  Shenzhen, which  clearly  indicates  that  the current medical capacity of  Shenzhen  is 
lagging behind its economic development. 

According  to  information published by  the World Bank WDI database,  the number of physicians per 
1,000 people  in middle‐income countries was 1.3  in 2015, while  in high‐income countries was 3.0, and 
only Shenzhen does not meet  this standard among  the  first‐tier  cities  in China. Regarding high‐income 
countries such as Germany, Czech Republic, Sweden, and Switzerland, where health cares have been well 
developed, the number of physicians per 1,000 people is a slightly higher than 4.0. 

Based  on  the  comparison  of  the  number  of  physicians  per  1,000  people  between  Shenzhen  and 
different  standards  and  cities  in  China  and  abroad,  all  communities  in  Shenzhen  are  divided  into  five 
categories  and  given  various  development  goals  to  set  the  priority  of medical  capacity  improvement, 
guiding  future  medical  facility  development  planning  (see  Fig.  11,  Table.  1).  The  first  category  is 
communities  with  transformed  accessibility  below  1.3.  These  communities  are  close  to  the  city's 
administrative  borders  and  are  relatively  underdeveloped,  resulting  in  inadequate  medical  facilities. 
Generally, these communities fail to meet the international average level of middle‐income countries and 
the domestic average level of rural areas. They are the communities most in need of updating and will be 
the first batch of targets  for updating to effectively make up for the deficiencies of medical capacity  in 
Shenzhen. The second category is communities with transformed accessibility below 2.6. The number of 
physicians per 1,000 people in these communities is lower than the average level in Shenzhen and China, 
and there is an urgent need to  increase the construction of medical facilities and investment  in medical 
staff.  They  are  located  mainly  near  the  district‐to‐district  borders  as  the  second  batch  of  upgrading 
targets.  The  above  two  categories  of  communities  account  for  65%  of  the  population  of  Shenzhen, 
indicating that the majority of residents currently have  insufficient medical resources available to them. 
The  third  category  is  communities  with  transformed  accessibility  below  3.0.  These  communities  will 
target Shanghai and high‐income countries as the third batch of upgrading targets to support Shenzhen 
continue medical development and maintain a reasonable level. The fourth category is communities with 
transformed accessibility below 4.0. These communities will target physicians per 1,000 people in China's 
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cities and excellent  international high‐income countries as the ultimate demonstration targets. The fifth 
category is communities that have already reached international excellence standards and do not require 
additional  investment for the time being. These communities are commonly concentrated  in the Futian 
District  and  the  developed  areas  in  the  rest  of  the  districts,  accounting  for  about  20%  of  the  total 
population of Shenzhen. 

 

Figure 11. Shenzhen community categories on medical capacity improvement. 

 

Table 1. Statistics of Shenzhen community categories on medical capacity improvement 

 

 

Many countries are currently controlling the referral rate at a low level. For example, the referral rate 
in Russia  is generally 25%‐30%, while  the  referrals  rates  in  the United States, the United Kingdom, and 
the Netherlands are controlled at  lower than 10%  (Zhou, 2015) because of  their essential primary care 
resources. For  instance, the US has a group physician system and motivations for medical students who 
choose  community  employment.  For  this  purpose,  a  homogeneous  medical  education  is  provided  to 
allow community doctors to have the same  level of care as senior hospital doctors  (Stange et al., 1998; 
Beck, 2004). Through these measures, the  investment  in primary care  resources grows  to help patients 
resolve most of  their  illnesses  in the community without going  to the hospital. The current situation  in 
Shenzhen  includes problems such as an  incomplete referral system and the  limited medical  capacity of 
community health service centers. This issue results in a low trust of patients, such that the vast majority 
of patients preferring to go directly to hospitals and only a few being referred through initial diagnosis by 
community health  service  centers.  To  conquer  these difficulties,  first  of  all,  the capacity  of  community 
health  service  centers  should  be  appropriately  improved  and  the  investment  in  primary  health  care 
resources to build patients' trust should be enhanced. Further,  it  is necessary to establish a reasonable 
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system to limit the treatments of minor diseases in senior hospitals, evacuate these treatments in senior 
hospitals  to  community  health  service  centers,  support  the  specialization  and  refinement  of  senior 
hospitals,  and  enhance  the  comprehensiveness  and  universality  of  community  health  service  centers. 
This  restructuring  to achieve  a  new  structure of  the medical  system will  lead  to  the overall  growth of 
medical services in Shenzhen, reducing future referral rates and releasing pressure on senior hospitals to 
respond to public health emergencies. 

5. Conclusions 

The implementation of the hierarchical medical system can better designate medical facility resources. 
The main findings of this research are: 1) For low‐level medical facilities such as community health service 
centers, not only they should be set up on a community basis during planning, but they are also required 
to  consider  each  community’s  population  in  order  to  provide  matching  medical  resources.  2)  For 
residents in the areas close to the city's administrative borders, due to the lack of high‐quality secondary 
and tertiary hospitals, their accessibility to high‐level medical facilities  is fairly  low, and planners should 
take into account the demands of these areas in future planning. 3) The overall development of medical 
facilities in Shenzhen is at the back of the first‐tier cities in China, and there is an irregular development 
of  medical  facilities  between  the  administrative  districts  and  communities.  Through  comparison  with 
domestic  and  international  cities,  communities  are  divided  into  five  categories  for  categorized  policy 
based on  the accessibility as a  crucial  indicator  to accurately enhance  the medical  services capacity. 4) 
According  to  the  current  construction  of medical  facilities  in  Shenzhen,  controlling  the  referral  rate at 
about 70%‐80% yields the best spatial configuration for a balanced distribution of medical resources. This 
fact  indicates  that  the  current  role  of  low‐level medical  facilities  in Shenzhen  is  in an underdeveloped 
state.  Through  a  comparative  scrutiny  based  on  referral  rates,  the allocation of medical  resources and 
adjustment of the medical system should be carried out. Enhancing the treatment capacity of community 
health  service  centers  and  the  evacuation  of minor  diseases  in  senior hospitals will  provide  an overall 
advancement in Shenzhen's medical capacity. 

The present  research has  the  following shortcomings: First,  the calculations of the supply capacity of 
medical facilities is not complete. The current research only considers the number of health technicians in 
medical  facilities, but  the supply  capacity of medical  facilities  is  also  related  to  the number  of hospital 
beds and  floor space, which cannot be enhanced because of  the  lack  of  data.  Secondly,  the  employed 
referral mode  in the current research is one‐way referral mode (i.e., from low‐level medical facilities to 
high‐level medical facilities), and the accessibility of medical facilities in the case of two‐way referral has 
not been considered, which  involves more complex data and methods, and  further  research works are 
needed to examine this deeply. Thirdly, there exists a lack of research on spatial equality. This factor is a 
crucial  indicator  for  evaluating  the  distribution  of  public  facilities  and  focusing  on  the  needs  of 
disadvantaged groups, which can effectively assist urban planners to identify under‐provided areas and 
give advice to allocate public facilities. 
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TRACK 3: 
Smartness and development. 
Al-Souq: innovating for performance and 
management
Al-Souq is the Arabic word for the 
marketplace. It typically denotes 
a traditional open-air marketplace 
connected by an intricate and winding 
series of narrow alleyways. Traditionally, 
souqs are highly dense in both 
storefronts, merchants, and customers. 
Not only is it a venue for the buying and 
selling of goods, but they are also the 
beating hearts of cities in the Arab world. 
They were venues for sharing the latest 
news on what was going on locally and 
regionally, as well as a public space for 
residents of the city to socialize. The souq 
is a node for the exchange of goods and 
ideas from across the world, as goods and 
merchants from the Indian Subcontinent, 
Iran, and the African East Coast were 
commonplace in the souq, it illustrates 
the extent of which the region and Qatar 
was always a part of a globalized world. 

Changes in planning are evident as we 
assess the history of planning. Planning 
fifty years ago was developed based 
on the prerogative of professionals and 
municipal and government officials. The 
format was linear and planning for long-
term outcomes was accompanied with 
implementation strategies. The basis of 
the plan was predicated on perceived 
changes, unpredictable circumstances 
and private initiatives, which presented 
difficulties to achieve a predefined result. 

Today planning has evolved to a more 
deformalized structure that depends on 
community input to assess a community's 
values, diversities and needs. There is 
a focus to create an inclusionary and 
transparent planning process with 
procedural flexibility. Metrics are needed 
to measure a plan's success and to 
modify the plan due to future fluctuating 
influences such as sustainable needs, 
climate change, and smart city growth.  

Today's planning relies on technology, 
as a growing and necessary trend. This 
trend leads us into a world of digitalised 
infrastructures, it expedites the distribution 
and dissemination of information, creates 
opportunities to develop a strong network 
of partnerships within a city, strengthens 
operations within governments, and 
aligns communication among businesses, 
citizens, and non-profit organisations. 
There is a need to explore technology as 
it integrates smart cities and to assess its 
barriers, policies, management, benefits, 
tools and its influences on urban form and 
function. 

In addition to the local level, planning on 
a global level ensures a diverse and stable 
economy. Financial investors actively 
influence projects and planning decisions 
to create a diverse economy. 

Given this awareness there is an 
undeniable benefit to actively collaborate 
with financial institutions, development 
partners, and other entities. Such 
collaborations would serve to develop 
pragmatic regulations and strategies 
that enable long range plans to come 
to fruition, to create a stable economy 
that supports global and local markets 
and needs, and to help communities 
in avoiding the downfall of a blighted 
existence; the growth-ism and de-growth 
scenario. 

Alexander 
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Russia

Lorraine 
Gonzales
USA

Mohd 
Fodil Fadli    
Qatar   
Local Rapporteur
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Case Study Report 

Rethinking Smart technologies and inclusiveness in 
Cities: 

The case study of Eskişehir Tepebaşı Municipality in Turkey 

Murat AKSU, Eskişehir Tepebaşı Municipality, Turkey 
Muna SHALAN, German development corporation (GIZ) 

Abstract 

Planning a smart city is an ambition that requires more than just a vision to change. Strategizing 
and developing action plans are the first building blocks for such a transformation. Nevertheless, 
ensuring effective outcomes and sustainability of the transformation calls for adopting an 
approach that employs smart diagnosis to support decision-making. In addition, promoting social 
and environmental justice as part of the transformation process cannot be achieved without 
mainstreaming gender sensitivity via effective public participation instruments. Strong leadership 
that adopts a smart approach facilitates achieving better outcomes with less resource, improving 
citizen satisfaction, and supporting local economic growth. 
This case study report analyses how Tepebaşı Municipality, located in the city of Eskişehir, has 
demonstrated with its smart urban regeneration project that spanned the period of 66 months 
how to couple technological advancements with good urban governance to achieve smartness as 
well as social and environmental justice i.e. a dual approach that involves gender mainstreaming 
by increasing citizen’s participation in decision making. Eskişehir Tepebaşı Municipality has 
achieved a revolution by implementing a sustainable Urban Regeneration Model by addressing 
one of the greatest challenges of the 21st century to transform a traditional city into a smart city. 
It thus has a crucial role in enabling the needed transformational change with the vision of 
environmental and social justice. 

Keywords 

Smart city, sustainable, energy, mobility, ICT, citizen-centric approach 

1. Introduction:  Challenges of transitioning into sustainable smart city

development 

Localising global goals for climate change adaptation and mitigation requires an approach that is tailored 
to the local context. Transitioning into a low-carbon future in cities presents major technological, 
economic, and social challenges including policy reform at multiple governance levels to create the 
framework conditions that facilitate the adoption of new innovative solutions. This requires a flexible and 
progressive, yet stable positive policy environment. Promoting efficiency in resource consumption, for 
example, in the energy and transport sectors cannot be achieved without capacitating local authorities 
with knowledge and tools to plan and implement effective local measures. 

Local administrations face considerable challenges to develop smart cities. The development of a smart 
city ultimately relies on the ability to introduce the necessary changes by local administrations, which 
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usually lack the needed capacity. Attracting highly skilled personnel to work for local authorities is 
difficult since local authorities cannot offer work conditions similar to that in the private sector. Despite 
the incentives available at the EU regional and national levels, the lack of implementation capacity at the 
local level deems those incentives inapplicable due to the prevailing administrative burdens and obsolete 
regulations. 

Furthermore, financial barriers and lack of capital are among the main obstacles to the implementation 
of low-carbon and renewable energy technologies in urban areas. Access to capital or the lack thereof 
hinders the implementation of renewable energy and energy efficiency projects that require relatively 
high upfront costs. In comparison, traditional technologies, despite their often considerably higher 
lifecycle costs, are widespread due to their low initial cost. 

Another significant challenge to mainstreaming smart city planning is the lack of channels for citizen 
participation, which results in the lack of integration of public concerns, needs, and values in decision-
making. Smart city solutions should respond to a need or a problem, therefore, imposing technology that 
is not proven to correspond to the citizens’ needs may lead to failure. Smart city planning, for example, 
should take advantage of co-creation approaches that, while time-consuming, bring benefits in terms of 
uptake of innovative solutions and their impact. 

Several approaches have been employed to overcome the challenges hindering the implementation of 
smart cities initiatives. The complex nature of smart urban development highlights the need of forging 
multifaceted and integrated Private Public Partnerships (PPP). Furthermore, assessing multilevel 
governance structure in cities ensures the provision of the necessary level of competences at the local 
level.  An example of that is the Horizon 2020 Smart City projects of the future, which focuses on solving 
large-scale problems at the district and city level using new business models such as PPPs. 

Following the previous introduction, the next section discusses the case study of Eskişehir Tepebaşı 
municipality in Turkey that was implemented as part of the Horizon 2020 Smart City projects of the 
future. With its smart urban regeneration project that spanned the period of 66 months, Tepebaşı 
municipality demonstrated how to couple technological advancements with good urban governance to 
achieve smartness as well as social and environmental justice. 

 

2. Background and context: Transitioning into the smart city of Tepebaşı 

Tepebaşı is a municipality located in Eskişehir in the mid-western side of Anatolia with a population of 
335,000. Adopting an integrated approach that is complemented by ICT and smart strategies has 
catapulted Tepebaşı municipality to the forefront as a model for a sustainable smart city. It is one of the 
first municipality in Turkey to meet its specific targets for the 17 SDGs of the 2030 agenda. It is also the 
first municipality in Turkey to deliver its sustainable energy action plan (SEAP) interim report that 
demonstrated the level of excellence in seven areas. ICT and smart strategies were deployed in several 
action fields, which are low energy districts, sustainable mobility and integrated infrastructure, and 
society. 

2.1 Regenerating existing cities into sustainable cities with REMOURBAN 
REgeneration MOdel for accelerating the smart URBAN transformation (REMOURBAN) is a major Future 
Cities demonstrator project that has received funding from the European Union's Horizon 2020 research 
and innovation programme. This Model plays an important role regarding the local efforts in Tepebaşı to 
achieve the European Green Deal's goal of making Europe climate neutral by 2050. 
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As part of REMOURBAN, the rigorous tasks were conducted including identifying the main non-technical 
barriers for improving urban sustainability, addressing strategies for optimizing the regulation 
frameworks, and promoting innovative public procurement procedures including an intelligent 
combination of funding instruments and funding commitments. 

REMOURBAN project involves 22 partners from 7 countries, including researchers, building 
manufacturers, district owners, public authorities, industrial partners, SMEs, dissemination and 
exploitation experts, and investors. The project’s duration was 66 months with a total eligible cost of 23.8 
million Euros including a contribution of 21.5 million Euros by the European Commission (EC). The 
investment of the REMOURBAN actions of 5 Million Euros was dedicated for the demonstration site in 
Tepebaşı, which was co-funded by the European Commission (79%), by the Tepebaşı Municipality 
(17.4%), and by the private sector (3.6%). 

 
Figure 1. 22 partners from 7 countries, source: Tepebaşı Municipality 

 

REMORUBAN consortium is composed by 5 cities, 3 research institutions, 5 large industries, and 9 SMEs. 
A highlight of the implemented powerful strategy is citizen engagement, which focused on replicability. 
REMOURBAN emphasises active citizen participation by engaging a relevant number of citizens beyond 
the consortium throughout the different stages of the project. This strategy helped guarantying social 
acceptance of the changes undertaken as part of the project’s implementation, including raising 
awareness of the benefits resulting from the project. This strategy was the starting point for the 
development of a citizen engagement framework whose main objective was to have a model for citizens 
engagement based on innovative current practices developed by cities and stakeholders. Accordingly, 
citizen engagement activities were organized into a “3-level” framework and the most engaging ones 
were selected (figure 2). 
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Figure 2. Citizen Engagement framework, source: Tepebaşı Municipality 

 

2.2 Lighthouse city of Tepebaşı: Employing smart diagnosis and decision-making tools of 

REMOURBAN 

REMOURBAN aimed at designing and validating a sustainable urban regeneration model that leverages 
the convergence area of the energy, mobility and ICT sectors. This Model accelerates the deployment of 
innovative technologies, organizational and economic solutions to significantly increase resource and 
energy efficiency, improve the sustainability of urban transport and drastically reduce greenhouse gas 
emissions in urban areas in the Lighthouse cities of Nottingham (UK), Valladolid (Spain) and 
Tepebaşı/Eskişehir (Turkey). Furthermore, the Model maximises the replication potential in two Follower 
cities, Seraing (Belgium) and Miskolc (Hungary). New interdisciplinary opportunities to make cities 
smarter are available in the common area where energy production, distribution and use, mobility and 
transport, ICT work together and are intimately linked. 

 

 
Figure 3. REMOURBAN Urban Regeneration Concept, source: Tepebaşı Municipality 
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Figure 4. REMOURBAN Innovations, source: Tepebaşı Municipality 

Public administrations and local governments can also benefit from capacity building on new business 
models for city renovation and strategies to address non-technical barriers and defining goals and 
objectives. To this end, public administrations and local governments are provided with integrated 
decision-support tools to help implement the methodology and evaluate the progress in making their 
cities smarter and more sustainable. 

 

 
Figure 5. REMOURBAN Frameworks, source: Tepebaşı Municipality 

 

The Urban Regeneration Model has been implemented, tested and fine-tuned in real-life conditions 
(figure 6). It is a 3D model consisting of four phases of the decision-making process, which are Strategy 
design, Actions design, Implementation plan, Assessment. The four phases encompass three key priority 
areas, which are Sustainable Buildings and Districts, Sustainable Urban Mobility, Integrated 
Infrastructures and processes as well as three key frameworks that include City Transformation 
Management, Evaluation, and Financing. 
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Figure 6. REMOURBAN Urban Regeneration Model, source: Tepebaşı Municipality 

 

2.3. Life Village in Tepebaşı: Demonstrating the transformation 

The establishment of the “Life village” was a fruit of articulate integration of the citizens’ needs in the 
planning of the city. It is a district of approximately 30,000 m2 with 57 dwellings and an overall gross floor 
area of 10,570 m². The building typology consists mainly of semi-detached villas. Despite it being 
relatively new construction, the district building stock is not energy efficient, similar to most buildings 
built before the Energy Efficiency Law that was enforced recently in Turkey. 

In this respect, the retrofit intervention in the district within the framework of the REMOURBAN project 
is highly relevant as it created an exemplary demonstration site for hundreds of thousands of residential 
buildings with similar characteristics both in Eskişehir and across Turkey. This demo site presents a smart 
and sustainable alternative to urban development in Eskişehir with a total refurbished area of 10,570 m². 

Life Village has been established with the aim of providing better public services to citizens. As such, the 
Municipality along with non-governmental organizations provides health and social services via a number 
of public facilities including Alzheimer Care Centers, Disabled Assembly Atelier for mentally disabled 
citizens, Physiotherapy and Rehabilitation Center, Nursing Home for visually impaired citizens, Art 
Residence, Primary School, Day Care Center, Health Care Center, Nursing Homes for healthy senior 
citizens, and Multiple Sclerosis (MS) Association Center. 

 
Figure 7. Life Village in Tepebaşı, source: Tepebaşı Municipality 
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3. The Approach: Delivering urban transformation and renovation 
As discussed previously in section 2.1, Lighthouse city Tepebaşı delivered city transformation and 
renovation by using smart diagnosis and decision-making tools of REMOURBAN. The following sections 
(3.1 -3.4) elaborate on the actions and measures implemented in Tepebaşı as part of REMOURBAN 
except Tepebaşı Municipality Service Building and Atatürk Aquatic Sports Center. 

3.1. Energy efficient buildings and Low Energy Districts 

The main service building is the first energy-efficient low-carbon building in Eskişehir. Its solar panels 
generate 20% of the electric energy per year with a capacity of 95 kW. 

 
Figure 8. Tepebaşı Municipality Service Building, source: Tepebaşı Municipality 

Several other public buildings followed in the transition into energy efficiency. Atatürk Aquatic Sports 
Center, for example, was established by Tepebaşı Municipality as the first public energy-efficient building 
with LEED Gold Certificate in Turkey. Solar panels generate 10% of the electric energy and 20% of the 
heating energy, with a total capacity of 20 kW. Other measures implemented to reduce energy 
consumption and carbon footprint of the building include rainwater harvesting, employing natural 
lighting, and greywater system that provides water for shower, washbasin waters and toilets. 

 
Figure 9. Atat� rk Aquatic Sports Center, source: Tepebaşı Municipality 
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Significant energy savings were achieved via building renovation of near-passive buildings in Life Village 
as well as the realisation of a central district heating/cooling and hot water system. For example, a 
significant reduction in the energy needed for heating and cooling was achieved by optimising the 
building envelope via effective thermal insulation. 

Low carbon solutions were achieved for thermal energy supply and optimized electric facilities by means 
of decentralized electricity generation and smart grid management. As a result, near-zero energy and 
zero-emission districts were achieved. Furthermore, renewable energy sources are employed for central 
district heating and cooling that in turn employ air sourced heat pump and chiller.  The biomass boilers 
allow for combining heat and power (CHP) as well as polygeneration and thermal storage. In addition, 
critical loads served via battery storage can be housed in the same building as the central heating plant 
and solar thermal collectors harness solar energy for domestic hot water. 

 

Figure 10. Life Village, source: Tepebaşı Municipality 

  

A 150 kW PV system generates around 70% of the power needs of the demo-site. The PV system consists 
of a 100 kW rooftop building Integrated Photo-Voltaic (BIPV) on roof in addition to 50 kW carport canopy 
on ground. As a result, 174.900 kWp PV system power is providing 233,492 kWh Annual production and 
163.4 tons/year CO2 are avoided. 
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Figure 11. Rooftop Building Integrated Photovoltaic system plus Carport Canopy on the ground, source: 
Tepebaşı Municipality 

In terms of lighting fixtures, Tepebaşı has deployed the intelligent lighting system that balances the 
citizens’ need to feel safe by ensuring well-lit public spaces, while cutting back on the district’s overall 
energy costs. All lighting fixtures within buildings and street lighting in the district were replaced by low 
energy LED lighting with smart applications. 

 

3.2. Sustainable Mobility 

The sustainable mobility action plan included various measures such as the introduction of clean energy 
vehicles, renewed transport infrastructures, and promotion plans for reduced energy consumption and 
CO2 emissions for sustainable mobility. 

To promote sustainable mobility, the Municipality undertook essential actions to substitute conventional 
fuel vehicles with renewable fuel vehicles both for personal and commercial use. Furthermore, electric-
charging infrastructures were upgraded, and e-multimodality strategies with promotion plans were 
introduced. This includes an integrated bike rental system, free parking for electric vehicles, and 
municipal info kiosks for travel information. 
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Figure 12. Sustainable Mobility & Transport in Tepebaşı, source: Tepebaşı Municipality 

6.2 km of bicycle lanes were established and integrated into the urban transportation network via nodes 
and bike parks at the city rail stations. Smart electric bike infrastructure was also established including 30 
electric bikes and 45 electric bike charging stations in three locations to ensure accessibility to all citizens. 
Furthermore, 45 electric bike-charging and parking stations and 5 electric vehicle charging stations were 
deployed. To facilitate door-To-door Multimodality Transport, advantageous ticketing options (bikes + 
public transport system and public transportation smartcard) were introduced. Mobile applications for 
citizens are also available as an information interface for the bike system. 

With the support of REMOURBAN, Tepebaşı added 30 electric bikes, 4 electric buses, and 22 hybrid 
vehicles to the municipality fleet. 

 

Figure 13. 30 electric bikes, 4 electric buses and 22 hybrid vehicles, source: Tepebaşı Municipality 

 

3.3. Integrated Infrastructures 

Information and Communications Technology (ICT) enabled the deployment of integration strategies of 
the urban infrastructures with a variety of targets. For example, an advanced building energy 
management and monitoring system provide automatic occupancy control, CO2 sensors, and comfort 
controllers. In terms of Neighbourhood energy management system, ICT enables smart control of all 
heating/power production and consumption via data analytics and energy saving interventions. 
Furthermore, user-controlled monitoring is installed in all buildings to encourage energy conscious 
behavioural change. Other monitoring tools for energy efficiency include an advanced monitoring and 
energy performance visualisation ICT platform.  Urban data is assessed and analysed by Smart City 
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Monitoring Portal. The city management system “City on Cloud” collects energy and mobility data from 
the demo site as well as from other smart city applications such as energy monitoring system for electric 
meters, solar panel system, vehicle tracking system, e-bike management system, smart street lighting 
system. Through the building management system, energy data is monitored by thermal comfort and 
Heating, Ventilation and Air Conditioning controls. 

 

3.4. Society and citizen engagement 

The engagement of citizens and local stakeholders has been key for the development and success of 
REMOURBAN. Tools for community insight and engagement included a citizen engagement strategy, 
social media strategy, stakeholder platform, and a strategy for the development of the integrated urban 
plan. This approach facilitated arriving at a strategic vision endorsed by all stakeholders and supported by 
long-term policies and respective regulatory frameworks as the basis for an effective and efficient 
implementation process. 

Citizen-driven Tepebaşı encouraged the pro-active inclusion of the citizens’ needs to guarantee social 
acceptance and gender sensitivity of the changes undertaken as part of the project’s implementation, 
including raising awareness of the benefits resulting from the project. Citizen engagement enabled 
building strong and strategic partnerships with local stakeholders to promote the reduction of 
greenhouse gas emissions and energy consumption thus ultimately improve the living environment. As 
part of leading role of Tepebaşı municipality, a re-skilling center was established to act as a smart city and 
community demonstration site, with the smart and renewable energy urban management system in 
place. More than 6,000 citizens were involved directly and indirectly in the demonstration. To achieve 
gender sensitivity in the project’s activities, tools for outreach and active participation of the community 
were diversified. An example is the engagement of the youth by offering university students project-
based internships at the demo site, during which they were mentored by experts and competent 
employees of Tepebaşı municipality. 

Tepebaşı selected three best practices from their citizen engagement activities, covering the fields of 
energy, mobility, ICT that have proven to be more impactful and insightful for replication by other 
municipalities. The backbone of each best practice is a combination of descriptive content, 
recommendations, and assessment. To better understand the level of complexity of each best practice, 
the partners involved in its implementation have rated its replicability potential, impact, and factors of 
success on a 4-point scale. 

Among the highly-rated citizen’s engagement activities were three surveys conducted to determine the 
satisfaction of the citizens living in Tepebaşı demo site as well as rating the transportation vehicles 
offered by the Tepebaşı municipality at the city-level within the scope of the REMOURBAN Project. These 
surveys addressed a representative sample of the population of 2,500 citizens. 
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Figure 14: Results of citizens’ satisfaction survey concerning Tepebaşı demo site and the transportation 
vehicles offered by the Tepebaşı Municipality at the city-level within the scope of the REMOURBAN Project, 
source: Tepebaşı Municipality  

Since dissemination and replication of the outputs of this project were one of its most important 
objectives, it was important to raise awareness about the project’s impacts among the local population 
on the one hand and among other municipalities in Turkey and around the globe on the other. This 
included targeted capacity development and training of engineers, representatives of the private sector 
and academia as well as decision-makers from the political scene. Several Mayors, Deputy Mayors, 
Councilors, Members of Parliament, and decision-makers visited the demo site and were informed 
about the REMOURBAN Project, which presented an opportunity to understand practical barriers and 
opportunities for replication. 
 

4. Results 

Tepebaşı is progressing towards the localisation of the 17 Sustainable Development Goals of the 2030 
Agenda by designing an integrated local development strategy with specific targets.i The adopted 
integrated approach that is complemented by ICT and smart strategies has catapulted Tepebaşı 
municipality to the forefront as a model for a sustainable smart city. Tepebaşı municipality’s main vision 
is to create a healthy, sustainable, and livable environment for all of its citizens and is committed to using 
new technology and acting more efficiently. Tepebaşı is also committed to reform the policies and 
operating procedures to support the city’s goals of the Tepebaşı Smart Sustainable City Development. 
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Figure 15. Designing Smart, Sustainable and Livable City, source: Tepebaşı Municipality 

Tepebaşı signed the Covenant of Mayors in 2013 and committed to reduce carbon emissions 23% by 
2020 and has prepared the Sustainable Energy Action Plan (SEAP) in 2014 to achieve the Covenant of 
Mayor’s target, Strategic Action Plan, Rural Development Action Plan and Healthy City Action Plan, and 
Sustainable Strategic Plan. Tepebaşı Sustainable Climate Action Plan is currently under preparation. 
Tepebaşı is also committed to the Global Covenant of Mayors and pledges to reduce its carbon emissions 
by 40% by 2030. 

 

 
Figure 16. Covenant of Mayors in 2013, source: Tepebaşı Municipality 

 

 

Figure 17. Local municipal plans adopted by Tepebaşı Municipality, source: Tepebaşı Municipality 
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In May 2021, Tepebaşı was awarded the "Mitigation Badge" by the Global Covenant of Mayors by 
fulfilling the goals of adaptation to climate change and reducing greenhouse gas emissions. 

 

 
Figure 18. Tepebaşı is recognized for its action on climate mitigation, source: Tepebaşı Municipality 

 

 
Figure 19. Tepebaşı was awarded the "Mitigation Badge" by the Global Covenant of Mayors, source: 
Tepebaşı Municipality 

 

Within the sustainable and integrated smart city project REMOURBAN, Tepebaşı generalized the energy-
efficient implementations, increased the usage of clean and renewable energy resources, contributed to 
combating climate change, and provided a high-quality life for its citizens. As a result, there was a 53% 
reduction in building energy consumption and 63% reduction in Greenhouse Gas (GHG) emissions. 
Meanwhile, in transportation, there was a 70% reduction in energy consumption and 70% reduction in 
GHG emissions. The annual final energy saving is 1,559 MWh. The total CO2 emission savings amount to 
476 tonnes of CO2 per year. 
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Figure 20. SCEW-REMOURBAN, source: Tepebaşı Municipality 

 

 
Figure 21. Significant savings in energy demand and CO2 emissions as a result of the interventions in 
Tepebaşı, source: Tepebaşı Municipality 

 

4.1. Lighthouse Projects Cooperation Manifesto: A replicable model 

This Model for transformation is replicable since it emphasizes monitoring and evaluating the gradual 
transformation the city undergoes thus drawing empirical evidence required in future replication 
processes. To replicate the smart city solutions implemented in Tepebaşı under the REMOURBAN 
Lighthouse project, the Lighthouse projects cooperation manifesto was signed in 2017.ii 

The political support conveyed across the highest decision-making levels contributed to building citizens’ 
trust in the project and its impacts. The demo site visits have generated a wide range of positive 
repercussions in local, national, and social news, representing good opportunities for showcasing smart 
replicable solutions. A remarkable interest in the first smart city project of Eskişehir was registered as the 
results from REMOURBAN project were shared with other municipalities. This indicates a high potential 
for the replication of the solutions implemented within the project. REMOURBAN has therefore provided 
feedback, recommendations, and good practices to help other cities and their partners pave the way for 
smarter and more sustainable cities. 
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i In 2018, Tepebaşı was the winner of the "Smart City" award with the REMOURBAN Project at the 2nd 
International Urban, Environment and Health Congress held in Cappadocia with the theme of "Cities of 
Tomorrow". Tepebaşı was also the winner of the "Global Model of Smart City" award in 2019 with the 
REMOURBAN Project at the 14th Global Forum on Human Settlements held in Ethiopia with the theme of 
"Sustainable Development of Cities and Human Settlements in the Digital Era". Furthermore, Turkey unveiled 
the 2020-2023 National Smart Cities Strategy and Action Plan in 2019 that aims at keeping pace with global 
advancement on manageable cities. Tepebaşı's smart city strategies, approaches, and implementations are 
described in this plan among the best practices. 
ii Since 2014, the European Union has funded a total of 15 smart city projects involving 42 Lighthouse cities 
that are facing diverse challenges, such as ensuring secure, affordable and clean energy, supporting smart 
electro-mobility and implementing ICT supported solutions. The European Union’s smart city projects pledged 
closer cooperation in their efforts towards low carbon and resource-efficient urban spaces to deliver and 
replicate smart city solutions. 
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Abstract 

To explore the relation between research and practice in planning field, we need to focus especially on how the 
practitioner pursuit the current academic research, we need to as is the interdisciplinarity can be realized 
during the planning process. Additionally, methodologies provide the most concrete link between practice and 
research in planning. Starting from this point, this paper focuses on how the link between research and practice 
is established in Turkey’s planning field.  

The data for this empirical research came from a comprehensive two-phase scientific research project. In the 
first phase, the focus was the private planning offices, we conducted a comprehensive survey and in-depth 
interviews with the owners of private offices. In the second phase we made a survey among the municipality 
planners, then we also made in depth interviews with them. In total, surveys are carried out with 353 planners 
and 25 in depth interviews are conducted.  

Consequently, this paper argues that understanding the relationship between research and practice in the 
planning field, requires particular attention to predict the quality, functionality, and the communicative 
dimensions of the urban plan. Planning in Turkey is dominated by outdated laws, rules, and regulations rather 
than current research or theoretical discussion.  

Keywords 

Urban Planning Practice, Urban Planning Research, Research and Practice, Turkey Planning 
Practice, Private Planning Offices, Municipalities. 

1. INTRODUCTION 
In the international literature, one of the most important debates in planning practice is the gap between 
research and practice (Durning, 2004; Forsyth, 2015, 2019; Goodman et al., 2017). Our empirical research 
about planning in Turkey, especially regarding private planning offices and local municipalities, reveals a 
disconnection between research and practice. Researchers follow a protocol for an academic study, 
adopt systematic data collection techniques, and emphasize a gap in knowledge (Forsyth, 2015: 469) 
whereas investigators collect data to develop tools to solve a particular problem (Forsyth, 2015: 469). 
Accordingly, investigations are mostly carried out for planning processes but not the academic research. 

To explore the relation between research and practice in planning field, we need to focus especially on 
the how the academics and practioners collaborate, how the practitioner pursuit the current academic 
research, whether the interdisciplinarity can be realized during the planning process. Additionally, 
methodologies provide the most concrete link between practice and research in planning. Hudson (2016) 
uses methodologies as one of the main indicators for comparing different planning approaches. This 
paper focuses on what the analysis, prediction and decision-making methodologies used during the 
planning practice and the participatory dimensions of these processes are.   

 
1 This paper is based on a research project (No:2020-04) supported by Mimar Sinan Fine Arts University 
Scientific Research Projects Coordination Unit. I sincerely appreciate the encouragement and the financial 
support. 
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In the planning literature in Turkey, it is hard to find research focusing on the relation between research, 
and practice. Instead, two main subjects are often addressed about practice in Turkey. The first is the role 
of the political pressure on planning (Yoloğlu, 2019) while the second is the relationship with planning 
legislation (Duyguluer, 2006; Ersoy, 2013). Few studies have focused on the planner's role in planning 
practice (Kubin, 1994; Penpecioğlu and Taşan-Kok, 2016). Instead, critical discussions of the Turkish 
planning system often argue that participation is not prioritized, social policies are not included, social 
justice is not produced for disadvantaged people, and the political authorities allow profit-oriented 
practices. Meanwhile, only a very few studies consider different and innovative planning approaches or 
methodologies (Burak, 2020; Hülagü Kaplan Zeynep Özdemir, 2017; Öğdül et al., 2017; Yavaş, 2020). 

The data for this empirical research came from a comprehensive two-phase scientific research project 
focusing on both municipalities and private planning offices using the qualitative and quantitative 
methods together to understand the planning system in Turkey. In the first phase, information on 
planning offices registered under the Chamber of Urban Planners in 2018 and data on Professional 
Auditing Practices were obtained from the Headquarters of the Chamber of Urban Planners. Based on the 
data of registered companies, the distribution of planning offices by location was determined. According 
to this data from 12 offices, among the offices that does most of the planning work are chosen and are 
interviewed in depth.  In addition to the qualitative research, a comprehensive survey was conducted by 
sending a questionnaire to all 656 planning offices in Turkey, of which 119 responded.  In the second 
phase, the planning process in the municipalities is examined and a comprehensive survey was conducted 
by sending a questionnaire to all the municipalities in Turkey and 234 planners from 98 different 
municipalities completed the questionnaire. Finally, to have a deeper understanding, 10 interviews were 
carried out with experienced municipality planners.  

2. “Planners Don’t Read Enough” 
In the municipality, interviewees claim that they cannot have time to discuss new theories in the planning 
field. On the other hand, municipality planners say that they can get permission to follow academic 
seminars or panels. 

On the contrary, our surveys conducted with private planning office planners and the municipality 
planners show that private office planners spare much more time to follow theoretical knowledge. 

 

Figure 1. Pursuing the Theoretical Discussions in Planning Field (Source: Planning Process Research – Mimar 
Sinan Fine Arts University -  2018/2020) 
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Theoretical discussions in the planning fields are mostly followed from professional web portals. Planners 
in the private offices and municipalities cannot have time to go to the scientific meetings or to read 
journals and books. Professional chambers’ publications also have an important impact on the 
intellectual development of the professionals.  

Table 1. Sources of Professional Knowledge (Source: Planning Process Research – Mimar Sinan Fine Arts 
University -  2018/2020) 

  

Private 
Planning 
Offices Municipalities 

Scientific Meetings 9% 4% 

Scientific Journals 9% 13% 

Scientific Books 10% 10% 

Professional Chambers Publications 23% 33% 

Professional Web Portals 48% 41% 

 

Our survey and interviews also showed that planners who ignore conceptual discussions in their work 
argue that academic discussions are disconnected from planning practices (Office O). On the other hand, 
one of our interviewees from the municipality (who previously worked in the private offices) makes a 
comparison and reveals that the planners in the municipality have much more opportunity to attend 
scientific seminars rather than their colleagues working in the private sector, but they don’t prefer to go 
there.  

“Planners in the private planning offices work very hard, they mostly work overtime and 
it is obvious that they don’t have time to read about the contemporary discussions about the 
planning field. People (planners) are working too slowly at the municipality. When we compare 
with the private sector planners, it is very different. The day begins at 11:00 at municipality, lunch 
break can extend to 2 hours and the business day finishes at 16:00.” (Interviewee AA) 

The research also shows that to read and pursue the international literature of the urban planning is not 
a very required specification for a planner. The interviews suggest that private planning offices tend not 
to prefer newly-graduated planners, office claim that the theoretical knowledge is useless for the 
planning practice: 

“We are having issues with young professionals graduating from universities offering a 
strong theoretical background.” (Office J) 

3. Not Research But Investigation 
Research is the obligatory phase of the urban planning process to get familiar with the planning field, to 
gather data necessary for the decision-making process. When we talk about the research, Forsyth (2015) 
sets forth 2 categories; first is the academic research, second is the investigation. Forsyth (2015) claims 
that the academics follow a protocol, a rigorous methodology for the academic research and this 
systematic data collection aims to fill any gap in knowledge. However, the investigation serves to collect 
data or develop tools only to solve very specific problems. Practitioners do not focus on criticising the 
general situation or do not carry out deep analysis about urban issues. The focus is especially on 
satisfying the public and the local government. On the other hand, academics focus on the details of the 
issues, analyse deeply, and try to make contribution to the international literature. Durning (2004) 
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concludes that academics and practitioners belong to two separate tribes rather than one common 
community, which is true for the Turkish planning community. 

The main guide for urban planning analysis and research is specified in the section “Research and 
Analysis” in the Regulation on Making Spatial Plans. This requires an analysis of problems and needs, 
sectoral and thematical reports, population growth analysis, physical environment analysis and 
population projection.  

In Turkish planning practice, urban planning research methods and decision making  techniques are 
determined in a framework dating back to the 1970s. The analytical structure of the planning process in 
Turkey is often determined by the public authority, which requests the obligatory analysis in the Law No. 
3194 on Land Development Planning and Control, reflecting a classical modernist planning approach. The 
analysis framework is defined by Provincial Bank, diversified in its research topics and details for different 
city sizes. With this framework, Turkey’s planning system perceive urban communities as “ideal types” 
categorized by their sizes.  

These suggestions does not require a research, only an investigation about the main problems is 
sufficient to do what is necessary in terms of laws and regulations.  

Table 2. Using Methods During Planning Process (Source: Planning Process Research – Mimar Sinan Fine Arts 
University -  2018/2020) 

  
Private Planning 
Offices Municipalities 

Interview with Public Institutions 25% 23% 

Land Use Analysis 23% 21% 

Examination of Old Plan Reports 20% 20% 

Interview with Important Actors 16% 15% 

Survey 11% 11% 

Participative methods 6% 11% 

 

Our survey in the private offices and municipalities shows that the rate of using techniques are very 
similar in both.    

Despite the survey results presenting the similar rates for the private offices and municipalities, in depth 
interviews also demostrate that in municipalities planners have more opportunity to deepen the 
investigation. Private planning offices are doing the public meetings especially for convincing potantially 
opponent actors. 

“The more you can convince people, the more you have chance to implement your plan. 
That is why you need to make a participative effort.” (Office P) 

The technical specification documents which state how the planning process must be ruled, especially 
specify the composition of the planning team and the obligatory observations like the survey, archive 
scanning, and gathering the public authorities’ opinions. Private planning offices must prepare an analysis 
report. In municipalities, planners claim that they make much more detailed analysis than the required 
data by the laws and regulations.  
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Figure 2. Collecting Detailed Data (Source: Planning Process Research – Mimar Sinan Fine Arts University -  
2018/2020) 

“If you are making an urban plan led by the municipality, analysis is only a formality. It is 
only expected to make a population projection.” (Office  D) 

The above statement which is made by a private planning office change in the municipality environment. 
In municipality, one of our interviewees claims that the planning process is only about laws and 
regulations: 

“We (planners) only put into practice the rules and regulations about the planning 
process.” (Interviewee BB) 

One of the important differences between private offices and municipalities has been related to the use 
of innovative methods in both analysis and decision-making processes. 

Private offices complete the planning process by doing the jobs defined by the employer, which are 
mostly included in the technical specification documents. On the other hand, although rarely, innovative 
methods can be tried in municipalities, depending on the initiative of the planner responsible for that 
plan.  

Here, it is seen that counseling received from academic staff is very effective. Municipalities can 
sometimes get support from academicians for the work of the plan itself, and sometimes for the research 
works that will form the basis for that plan. In this process, it is seen that innovative methods are tried 
and more dynamic plans can be made in this sense.  

In the international literature, there are studies with findings that support the gap between academic 
knowledge and practice. Hurley and his colleagues (Hurley et al., 2016: 4) claim that professionals do not 
prefer academic language because it is not clear, or easily implementable.  

One of our interviewees, who was one of the planners in the municipality, made an important 
determination in which he said that academic staff and planners working in the public sector are rivals of 
each other. 

“Academic staff are mostly involved in the theoretical and supervisory side of the planning work. 
For example, a person who criticizes a plan writes a report, acts as an expert, or becomes a consultant to 
the professional chamber that sues to cancel a plan that has problems. For this reason, academics are not 
particularly liked by private offices, and sometimes they can work with municipalities.” (Interviewee AA) 
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4. Citizen Participation is very Limited 
None of the private office planners, nor the municipality planners marked actively communicative 
methods or mentioned any other consensus-building techniques. The fact that the participation 
processes are not operated causes the understanding of democratic planning to fall behind on the one 
hand, and on the other hand, brings along the inability to meet the demands and needs of the people as 
required, and causes the gap between research and practice in the field of planning to grow.   

Regarding participation, the main problem mentioned by private office planners’ interviewees was that 
very limited time is allocated for planning, then they only focus on land use investigation.  

“I think Turkey is not ready for a participatory decision-making process. If you try to make 
this happen, you will fail. Which project is done through public participation?” (Office I) 

 

Figure 3. Use of Participative Methods (Source: Planning Process Research – Mimar Sinan Fine Arts 
University -  2018/2020) 

In both municipalities and private planning offices, participative methods are rarely used. Even the half of 
the survey participants affirm that they use participative methods, in-depth interviews show that 
planners contact citizens usually one time in the whole planning process. Private planning offices affirm 
that they spend very little time at the planning field. 
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As the El-Kohlei said urban planning practice became now a kind of concessus-building technic itself (El-
Kholei, 2020) in the world wide. In Turkey case, only one and short  field trip can be sufficient for the 
planners. The fieldwork done in these short periods surely affects the number of actors with whom a 
relationship is established. Participation can not be done properly, the concessus-building technics are 
not in use.   

5. Decision-Making Process Builds Upon the Important Actors’ Demands  
The decision-making process in planning should mostly be based on the findings obtained as a result of 
analysis and synthesis reports. However, in practice, it is seen that the decision-making process is actually 
shaped by the demands or needs of important actors rather than these findings. A planner from the 
municipality states: 

“Analysis, synthesis, citizen meetings, etc. are important in plan making processes. 
However, meetings with other public institutions, etc., and opinions from institutions and 
organizations have a much more important place in the basic decisions taken regarding the 
plans.” (Interviewee BB) 

 

Figure 4. Important Actors During Decision-Making Process (Source: Planning Process Research – Mimar 
Sinan Fine Arts University -  2018/2020) 

With that, when asked which actors were the most effective in the planning process, the participants 
gave each actor a score out of 10. As a result, it was seen that both the planners working in the 
municipality and the planners working in the private office gave similar scores to all actors. NGOs and 
urban residents are chosen as the least effective actors by both municipality and private office planners.  

Palermo and Ponzini (2010) argue that different themes and scales are needed to produce good projects 
by encouraging a multi-method analysis and decision-making process that is still relevant today. In Turkey 
planning practice, we do not find a comprehensive methodology to reach the decision-making stage. 
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6. Interdisciplinary Cooperation is Poor 
However, the gap between theory and practice is not simply because there is no relationship between 
academic work and practice of planning. Urban studies which cover interdisciplinary researchers must be 
the main field nurturing the planning practice. Despite this, our research reveals that it is almost 
impossible for Turkey to see people from different disciplines and to come across joint studies in planning 
practice. Except for the special plans that are only required by the regulations, experts from different 
disciplines are almost not included in any planning work. Although very rarely some urban experts are 
included in planning studies, this remains a very limited consultancy service.  Pinson (2004)  claims that 
urban planning is multidisciplinary, integrating professionals, educators, and researchers specialized in a 
wide range of fields. This multi-disciplinarity is necessary to establish a strong link between research and 
practice.  

A study conducted in Australia and Germany concludes that more time is needed for multidisciplinary 
work to take place, which is why it is difficult. (Taylor and Hurley, 2016) 

Within the Turkish planning ecosystem, a very specific guide specifies how project owners are 
determined and these are only people who are graduated from urban and regional planning 
departments. 

“Today, the primary factor affecting the planning process is legal issues. For example, we 
cannot easily include a sociologist in a planning process. We are doing this job to make money; to 
include someone who is not a planner complicates our job. (Office L) 

Private sector planners claim that the planning practice must be done very quickly, because time is very 
limited in their project contracts. Including someone from a different discipline is undesirable as it 
prolongs the work. On the other hand, the fact that each new expert has a separate cost is the main 
reason for not being able to do an interdisciplinary work, especially for private offices. 

“The majority of the planning work is done by planners, so that they have a 
comprehensive knowledge of the issues. It is better for the teams to consist only of planners.” 
(Office I) 

They underline that the planners know and understand better about the work to be done. On the other 
hand, it is stated that the planning work mostly consists of bringing the laws into effect, and therefore it 
is easier to work with people who are familiar with laws and regulations. On the other hand, the planners 
in the municipality stated that working with different disciplines is not difficult or costly, on the contrary, 
it makes things easier in a way. 

“During a planning process (in municipality) where I was the leading planner, I decided to 
make a comprehensive social research so I could do it easily. I made a cooperation with social 
services department and they made the process very easy. In the private planning offices this kind 
of research costs too much.” (Interviewee BB) 

The most important reason for the above view is that public institutions already employ people from 
different fields of expertise and it may be easier to attract these people into a planning study. Another 
advantage of municipalities and other public institutions is that if the staff focuses on urban studies, since 
they are employed for a long time rather than a short time, they can gain experience in the practice of 
this subject for many years. For example, a sociologist can learn this and act faster if he/she mostly takes 
part in urban planning processes in the municipality where he/she works for a long time. 

In metropolitan municipalities, especially in Istanbul Metropolitan Municipality, it has been observed that 
experts such as sociologists, landscape architects and survey engineers are employed in the planning 
units and they are actively involved in the planning processes.  
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The lack of the new methods and tools are also associated with the non-interdisciplinary environment, 
because it is mostly the interdisciplinary atmosphere which encourages discovery of new methods and 
tools (Diller et al., 2018). 

7. Conclusion 
The research basically tried to reveal the gap between practice and research by addressing the 
municipalities (public sector) and planning offices (private sector) that carry out planning practice. The 
research, which looks at the factors that created this gap, reached results in the light of extensive surveys 
and in-depth interviews with planners working in both municipalities and private offices.  First of all, in 
the field of planning, without distinguishing between municipalities or private offices, several basic 
reasons are perceived for the disconnection between research and planning practice.  

First and foremost, there is a feature of professional habits in Turkish planning practice that does not go 
beyond laws and regulations. No innovative approach, research method or theoretical discussion that is 
not written in the regulation or required by law can find a place in the planning practice process. One of 
the main reasons for this is that planning is treated only as a legal issue. The most frequently mentioned 
issue by the planners regarding the necessity of participation was to prevent the filing a suit for 
annulment of the plan and to prevent objections to the plan, which again creates an image consisting of a 
planning practice carried out only in compliance with the laws and regulations. 

Secondly, academic knowledge and practice in the field of planning are progressing disconnectedly.  This 
disconnectedness is primarily due to market pressure on both speed and the need to do cheap work. The 
necessity of doing business quickly and cheaply prevents planners from reading and following theoretical 
and methodological innovative approaches. On the other hand, the fact that the above-mentioned 
planning is considered a legal issue creates a kind of competitive relationship between academics and 
planners working in practice. Practitioners often do not want academics to get involved, as academics 
object to the plans and publicly share their criticisms. On the other hand, planners in the market working 
especially in the private sector,  underline that they do this job "to make money", so they do not have the 
opportunity to act independently from market mechanisms. On the other hand, academics cannot 
respond to the speed, simplicity and the obligation of doing cheap work that the market needs by 
working more freely, experimentally and in detail. These differences cause the two groups to become 
increasingly disconnected from each other. 

Partnerships that cannot be established with academics cannot be established with other disciplines for 
similar reasons. Planning practice that cannot be fed from different disciplines, especially urban studies, 
cannot develop new tools and techniques for research, so the analysis framework established in the 
1970s is still valid in planning studies.  

Finally, the planning practice, which cannot include innovative techniques for research methods and 
approaches, has become unable to adequately apply participatory planning processes. When asked to list 
the participatory methods they used, planners only reveal surveys, public briefing about the plan, and 
interviews with key actors. The fact that participation is a longer, compelling and expensive process also 
limits its entry into the Turkish planning system. 

In addition to all these, it is seen that the planning is mostly outsourced to private offices by 
municipalities, and the planning work is mostly done by private offices. Municipalities, in fact, can make 
plans with more innovative research approaches due to the diversity of their personnel, having more 
time to plan, and being in contact with local actors. The bidding of plans entails a faster, more superficial 
research process and an implementation process that is more focused on persuading key actors.  
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In order to improve the future planning practice, there is a need for a new legislation in which more in-
depth research is obligatory and the accession process is imperative, to create the opportunity for all this 
discussion to enter the planning laws and regulations in Turkey. Planning field in Turkey can only make a 
claim in the process of creating the cities of the future by creating a new environment in which theory, 
research and planning and implementation processes are discussed within itself. 
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Abstract 

Population sustainability is an essential aspect of regional sustainable development strategies. 
However, sustainable development of population is currently focused on large-scale areas such as 
municipalities or cities. Still, attention is inadequate to the small-scale population sustainable 
development of counties. Under such circumstances, this paper intends to construct a model that 
can calculate the optimum population in the county based on the concept of sustainable 
development, selecting three effective systems: ecological, social, and economical to delineate 
the upper limit of optimum population development from multiple factors, and analysing the 
optimum population capacity of Lushan County from 2009 to 2019. At the current stage, the 
optimum population of Lushan County is smaller than the current population and is in a state of 
population overload and overpopulation. This paper will make recommendations on controlling 
population growth and increasing the capacity of an optimum population, improving the quality 
of land resources to increase the socially optimum population, strengthening the restoration of 
ecosystems to maintain an ecologically optimum population, increasing the efficiency of 
industries to improve economic and demographic support, and insisting on the coordinated 
development of people, economy, and resources. The concept of sustainable development is 
integrated into the strategy of sustainable population development.  

 

Keywords 

sustainable development, optimum population, optimum population-scale, Lushan County 

 

With the accelerated urbanisation process in China, the urbanisation rate in China has increased rapidly, 
from 13.26% in 1953 to 63.89% in 2020. While rapid urbanisation has contributed to the sustained and 
rapid development of the national economy, it has also brought about the transfer of a large amount of 
labour from the rural areas to the cities. Because of the complex demographic situation in China, such as 
the vast population foundation and rapid population growth rates, the scale of the population needs to 
be formulated to avoid many problems of uneven population distribution. A large population can bring 
congestion, lack of resources, and employment difficulties in the region. An undersized population will 
make the population hollow and aging, inadequate infrastructure supply, and regional social 
development in the township. It is also bringing about contradictions between population, economy, 
resources and environment, which not only puts enormous pressure on natural resources and the 
environment but also impedes the economic development and social progress of the township and poses 
a hidden danger that cannot be ignored for the healthy and sustainable development of the region. 
Based on the above, there is a need to maintain an optimum population-scale while preserving the 
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stability of the regional system and maintaining the sustainable use of resources, thereby promoting 
sustainable regional development. 

 

Since sustainable development was proposed in 1987, the people-centred approach has been an 
essential concept in sustainable development. A series of policies and initiatives have been implemented 
worldwide. For instance, the United Nations has declared 11 July each year as World Population Day to 
remind us that population issues are closely linked to achieving sustainable development goals. The Third 
International Conference on Population and Development (ICPD) held in 1994 recognised population 
issues as one of the elements of sustainable development. That population is an intrinsic part of 
development, forming a consensus that "population is essentially a development issue" (Sadik, 1997). 
China also considers sustainable population development as an essential aspect of its sustainable 
development strategy. The concept of sustainable development and the concept of human development 
as the core of development, which emphasises the focus on the capacity of nature to sustain human 
economic and social development, were proposed in the study on the theory and practice of integrated 
social development pilot zones in China(Meng, 2015). To a certain extent, these policies have provided 
new guidance for sustainable population development.  

 

Based on the study of sustainable development theory and the theory of demographic requirements, this 
paper takes Lushan County in Ya'an City as an example to construct a framework for calculating the 
township's optimum population in the context of sustainable development at the small-scale county level. 
The paper also analyses the primary levels of the system and the main demographic elements in 
ecological, social and economic perspectives. This paper intends to propose countermeasures for 
sustainable population development in counties of China and provide a scientific basis for future regional 
population migration, population redistribution policies and population and economic development 
planning based on an understanding of the actual situation of population pressure. 

1. Research overview  
1.1. Related concepts 

1.1.1. Sustainable development 

Sustainable development is articulated in Chinese as the harmonious and coherent development of 
nature, economy and society, requiring that the needs of the present are met without compromising the 
interests of future generations. In the English context, it is interpreted as economic progress in a context 
that does not harm ecosystems. Sustainable development, as mentioned in Our Common Future, is 
"development that meets the needs of the present without jeopardising the needs of future 
generations." The concept of sustainable development has been defined by many scholars from different 
perspectives (Table 1). 

 

Table 1 Concepts of sustainable development from different perspectives. Source: Self-drawn. 

Aspect Definition 

Natural  Sustainable development is the search for an optimal ecosystem that supports ecological 
integrity and realises human aspirations to sustain the human condition(Forman, 2015). 

Social Population growth tends to be balanced; economic stability, political stability and social 
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development are social development. 

Economic  Sustainable development is about maximising economic development benefits while 
maintaining the quality of natural resources and the services they provide(Cao, 1999). 

Environmental  They are protecting and enhancing the productive and renewal capacity of environmental 
systems. 

Ecological  The search for an optimal ecosystem that supports ecological integrity and fulfils human 
aspirations for a sustainable human existence. 

Technology Shift to cleaner, more efficient technologies, as close to zero-emission or closed process 
methods as possible, with the least likely energy consumption and other natural 
resources. 

 

From different perspectives, the concept of sustainable development is concerned with the correct 
handling of the relationship between people and nature and the coordination of the links between 
population, environment, and economy. As a complex giant system, sustainable development is 
represented by three major aspects: ecological, economic, and social sustainability. Ecologically 
sustainable development is the prerequisite and condition, sustainable economic development is the 
driving force and foundation, and socially sustainable development is the purpose and destination. 
(Ge&Li, 1999)Therefore, this paper takes the connotation of sustainable development as the foundation 
and takes ecological, economic and social sustainability as the main factors limiting moderate 
development to calculate the optimum population scale. 

 

1.1.2. Optimum population 

Optimum population refers to the ideal number of people in a country or region. The English dictionary is 
interpreted as the optimal population size in terms of ecological sustainability and carrying capacity. The 
concept of the optimum population has a long history, tracing back to Plato's proposal for the ideal 
number of citizens. The relationship between population growth and the capital economy by Adam 
Smith(Peng, 1987) and the population principle by Malthus(1992) laid the foundations for the birth of the 
optimum population. The term "optimum population" arose from the British economist Edwin Cannan's 
theory of moderate population, which highlighted the amount of population that maximised the industry 
returns, followed by the work of Kunt Wicksell(1910) A.M. Carr-Saunders(1922), and A.M. Alcott(1922).  
Alfred Sauvy and others expanded the field of research on modest populations by including population 
growth rates in calculating modest populations(Renström& Spataro, 2011). 

 

Compared with the actual population, the optimum population can better reflect the production and 
quality of life. It can also measure the capacity of resources in the region to accommodate the people and 
promote the balanced development of the population's social, economic, ecological, and other resources. 
With the further study of optimum population, the connection between optimum population and 
sustainable development has become increasingly intense(Zhang, 2011); the research elements of the 
optimum population have developed from static factors to the study of dynamic factors that change over 
time(Liu, 2000). The research field has expanded from a single economic factor to multi-factor aspects 
such as social resources(Shi, Li &Zhao, 2010), land resources (Pimentel, Giampietro & Bukkens, 1998), 
and ecological resources(Pimentel et al., 1998). The research objectives have also covered the 
urbanisation development analysis, total carrying capacity, etc. It is the objective and goal of this paper to 
expand the coverage of the optimum population further. 
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At present, there are three main methods for measuring optimum population: the ecological footprint 
method(Yang, 2019), the P-E-R model(Liu, 2007)  and the Possible-Satisfaction (P-S) model(Wang, 2021). 
The ecological footprint method can quantitatively measure the resource consumption demand of a 
specific population. Its indexes consider the impact of human activities on natural ecosystems, reflecting 
the ecological constraints on the moderate people. Still, it neglects the influence of economic and social 
factors. Therefore, this paper uses the improved ecological footprint model, considers social and 
economic ecological elements and determines the weights of each indicator by the entropy method, to 
make up for the shortcomings of the original ecological footprint method and avoid excessive subjectivity. 

 

1.1.3. The Importance of Moderate Population for Sustainable Development 

As a humanist, open-minded and complex system, Agenda 21 in China also pointed out that "sustainable 
development is people-centred and promotes the spirit of the human subject to promote the harmony 
between human society and nature". The Third Plenary Session of the 16th CPC Central Committee then 
proposed: "Establishing a people-oriented, integrated, coordinated and sustainable development 
concept". These proceedings further illustrate the role of the population in the sustainable development 
system as a fundamental component of the basic design of sustainable development. The ultimate key to 
a functioning sustainable development system lies in people and how they can contribute to the 
harmonious development of people and the environment through their activities, labour productivity, 
and the sustainable development of the eco-social-economic system. The significance of population as an 
essential part of sustainable development is focused on population indicators (Table 2), which indicates 
that population is an integral part of sustainable development and is necessary for the coordination of 
human, social, economic and environmental relations. An optimum population will facilitate the 
implementation of sustainable development policies. 

 

Table 2 Population index in sustainable development index. Source: Self-drawn. 

Index system Definition 

UN Human Development Index Life expectancy at birth, educational achievement, the standard of 
living 

UN CSD Indicator System The unemployment rate, poverty index, GDP per capita 

New World Bank Country Wealth 
Indicators 

Human capital (type of wealth), human organisation, human scale 

EU Sustainability Indicators Improve population quality and pay attention to population 
changes 

China Sustainable Development 
Indicators 

Social development indicators such as population, population 
density, population growth rate, etc. (He, 1996) 

US Sustainability Strategy Proposing population goals for sustainable development 

 

1.2. Framework  

In response to the problems of insufficient data, single factors and large regions in the calculation of 
moderate population in the context of sustainable development at the present stage, this paper attempts 
to build a multi-factor and multi-factor framework for the analysis of the middle population in the county 
from the connotation of sustainable development - ecological, social and economic aspects - starting 
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from the small-scale county level, and taking Lushan County as an example. In this paper, we will 
comprehensively analyse the carrying population and optimum population of Lushan County from 2009-
2019 by using the natural growth method, grey prediction method and linear regression method to 
predict the future population scale, and then explore the development model of the optimum population 
in county-level with population accuracy and rationalisation, to guide the regional population towards 
dynamic and sustainable renewal and form a benign regional population structure.  

 

Figure 1.  Optimum Population Scales framework of Counties in the context of sustainable development. 
Source: Self-drawn. 

 

2. Case study region and research methods 
2.1. Study region 

Lushan County is located on the west side of the Sichuan Basin, northeast of Ya'an City, with 1,166 square 
kilometres. The overall ecological base is quite good. The terrain is complex, with high, middle and low 
mountains and river valley terraces widely distributed. The mountain belt dominates the landscape, 
which accounts for about 73% of the total area, and the high mountain and low mountain belts and flat 
dams account for about 27% of the entire region. The city's annual average temperature is 15.7°C, the 
average yearly precipitation is 1077.3mm, the annual average sunshine hours is 837.1 hours, the rainfall 
is abundant, the seasons are distinct, the frost-free period is long, the sunshine is low. The climate is 
characterised by sufficient heat, abundant precipitation, high humidity and intense sunlight. The city has 
a resident population of 119,800, of which 44,300 are urban, and 66,200 are rural, with an urbanisation 
rate of 40.8% and a natural population growth rate of -4.1%. The county is rich in land resources, with an 
ecological space area of 843.22 square kilometres, accounting for 72.33% of the county's total area, and 
an agricultural space area of 284.49 square kilometres, accounting for 24.40% of the county's total area. 
The location of urban space is 38.09 square kilometres, accounting for 3.27% of the county's total area. 
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The current land utilisation rate is low, and the overall exploitable potential is high. In contrast, the land 
utilisation rate and productivity level are shallow, land utilisation is greatly restricted, and the economic 
benefits of land use are low. 

2.2. Research methodology 

2.2.1. Ecologically optimum population measurement 

This paper uses an improved ecological footprint to calculate the ecologically optimum population. The 
ecological footprint model was first proposed by William E. Rees and M. Wackernagel(Wackernagel& 
Rees, 1998; Wackernagel&Yount,1997), and its primary function is to quantify the area of land required 
for human consumption of resources and cleaning of waste at a given population and economic scale. 
The ecological footprint is bipartite, reflecting the size of a given population's impact on the environment 
under certain conditions and consumption levels and the number of people supplied with environmental 
resources. The ecological footprint is divided into ecological (ecological occupation) and ecological 
carrying capacity (natural supply). The ecological footprint converts the differences in land productivity of 
different environments in different regions through equilibrium and yield factors. To address the 
problems of old data, single function and simple factors, this paper constructs an improved ecological 
footprint model by correction of data, expansion of a land function, localised processing of equilibrium 
and yield factors and the addition of time continuity(Fang, 2015; Huang, Zhang&Jiang, 2008; Wackernagel, 
Monfreda& Erb,2004), with the formula as follows. 
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Where, 

EFG refers to the improved ecological footprint,  

EF refers to the conventional ecological footprint,  

EFn refers to the pollutant ecological footprint,  

EFW refers to the ecological water footprint,  

ECG refers to the improved ecological carrying capacity,  

EC refers to the conventional ecological carrying capacity,  

ECW refers to the water ecological carrying capacity,  

ED' refers to the enhanced ecological deficit and, 

ER' refers to the improved ecological surplus. 

 

The optimum population formula based on the improved ecological footprint is expressed as(Pan, 2013). 

G

GEC
P

ef
E =  

Where, 

Pe represents the ecologically optimum population of the region, and 
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ECG represents the improved ecological carrying capacity, 

efG represents the improved ecological carrying capacity per capita. 

 

2.2.2. Economically optimum population measurement 

In this paper, GDP is used for calculating the economically optimum population. As the primary 
representation of regional economic development, capital and technology, GDP reflects the level of 
regional economic development and industrial development, and GDP is closely related to the 
sustainable development of the economy and society(Guo, 2015). Therefore, this research uses GDP to 
represent the economic resources situation. The economic carrying population specifically refers to the 
number of people that can be carried under a certain level of economic development correspondingly. 
The specific calculation method is as follows: 

P

GDP

P
R

T

T
P =GDP  

Where, 

PGDP represents the economically optimum population of the region, and 

TP represents the national population size,  

TGDP stands for Gross Domestic Product, 

RP stands for Regional Gross Product. 

 

2.2.3. Calculating the socially optimum population 

This paper uses land resources to calculate the socially optimum population. As the material basis 
necessary to sustain human social development, land resources are essential for social sustainability. Still, 
their scarcity, non-renewability and finiteness limit the growth of the social population. This paper adopts 
arable land resources as a representative of land resources. By calculating the number of people that a 
region can carry under certain arable land restrictions, the specific formula is as follows: 

CL

CL

P
R

T

T
P =CL  

Where, 

PCL represents the socially optimum population of the region, and 

TP represents the national population,  

TCL represents the national arable land area, 

RCL represents the area of arable land in the region. 

2.2.4. The formula for measuring the optimum regional population 

In connection with the above procedures and the definition of optimum population under sustainable 
development, the recipes for calculating moderate population are defined as follows: 

GDPE PPPS CL 33.028.039.0OP ++=  

Where, 

SOP represents the optimum regional population, 
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PE represents the ecologically optimum population of the region, and 

PCL represents the socially optimum population of the area, and 

PGDP represents the optimum economic population of the region. 

The coefficients are obtained by the entropy weighting method. 

 

3. Optimum population analysis of Lushan County 
3.1. Ecologically optimum population in Lushan county, 2009-2019 

According to the ecologically moderate population (Figure 2), the ecologically optimum population in 
Lushan County rose rapidly during 2009-2019, showing a "fluctuating" state. From 46,892 in 2009 to 
65,344 in 2019, a rise of 39.3%. The reasons are as follows: Firstly, the ecological footprint of Lushan 
County gradually declined between 2009 and 2019, from 227,096 hectares in 2009 to 136,165 hectares in 
2019, a decline of 40%, although the ecological carrying capacity did not change much (down 15%), with 
an ecological deficit of -138,354.5hm² in 2009 and -60,926.8hm² in 2019. 60926.8hm², the ecological 
deficit has decreased by more than 55%, and the degree of the ecological deficit is gradually decreasing. 
Secondly, since 2014, Lushan County has gradually halted the coal industry and reduced ecological 
footprint consumption in the county, which has led to a gradual improvement in the rural ecological 
environment, which has led to a gradual increase in the ecologically moderate population of Lushan 
County. However, due to the overall ecological deficit in Lushan County, the pressure brought by 
economic development far exceeds the ecological carrying capacity. The gap between the ecologically fit 
population and the actual population is the largest compared to the economically optimum population 
and the socially optimum population, with the optimum population being only one-third of the actual 
population in 2015. 

 

Figure 2.  Ecologically optimum population in Lushan county, 2009-2019, Source: Self-drawn. 
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3.2. Economically optimum population in Lushan county, 2009-2019 

According to the economically optimum population (Figure 3), it can be seen that during the period 2009-
2019, the economically optimum population of Lushan County fluctuated and changed dynamically, 
showing a slight overall upward trend, gradually rising from 61,239 in 2009 to 61,763 in 2019, an increase 
of 9.7%. The reason for this is that between 2009 and 2019, Lushan County's GDP rose significantly, from 
RMB 159,664,000 to RMB 474,217,000, a rapid increase of nearly twice as much as China's GDP growth 
rate (184%) during the same period, indicating that Lushan County's economy is gradually rising and is 
relatively technologically developed. Resource utilisation rates have steadily increased, but the difference 
between the economically optimum population and the actual population was still huge, with the 
optimum population in calendar years being only about half of the existing population, indicating that 
although the economic level of Lushan County has risen, it still lags behind other regions, resulting in a 
mismatch between economic development and population growth and low economic efficiency. 

 

Figure 3.  Economically optimum population in Lushan county, 2009-2019, Source: Self-drawn. 

3.3. Socially optimum population in Lushan county, 2009-2019 

According to the socially optimum population (Figure 4), the socially optimum population of Lushan 
County dropped significantly between 2009 and 2019, from 109,868 to 58,892, a decline of nearly 50%, 
especially in 2017, showing a cliff-shaped decline, for the following reasons: One is that the area of arable 
land in Lushan County is gradually decreasing (-46.4%), with a slight decrease from 2009 to 2016 and a 
sharp decline in 2017 leading to a reduction of land resources, which in turn affects the socially optimum 
population. The other is related to the Lushan earthquake in 2013, which may have affected land 
resources through the regional arable land area and arable land production. The gap between the socially 
optimum population and the actual population in Lushan County gradually became smaller from 2009 to 
2012, indicating that the quality of land resources in Lushan County was relatively good during this time, 
and the relationship between people and land was moderated. However, from 2013 onwards, the gap 
between optimum and actual populations has gradually increased, and land resources face the dilemma 
of quality deficiency and quantity reduction. 
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Figure 4.  Socially optimum population in Lushan county 2009-2019, Source: Self-drawn. 

 

3.4. Analysis of the total optimum population in Lushan county, 2009-2019 

According to the optimum population of Lushan County from 2009-2019 (Figure 5), it can be seen that 
the total optimum population of Lushan County gradually decreased between 2009 and 2019, from 
71,691 to 63,724, a drop of nearly 11%, with the most significant reduction in 2017. From the changing 
trends of the social, economic and ecological optimum population of Lushan County, the optimum 
ecological population rose the most (39.3%), followed by the economically optimum population (9.7%). In 
comparison, the socially optimum population declined significantly (-46.4%). The decline in the socially 
optimum population is much more significant than the increase in the ecologically and economically 
optimum population, indicating that the population growth due to ecological restoration and economic 
and technological upgrading in Lushan County cannot offset the population shrinkage caused by the 
decline in land resources, and that regional land development is significantly affecting the sustainable 
development of the region, and that the area is in an unsustainable state of development. 

 

Figure 5.  Total optimum population in Lushan county 2009-2019, Source: Self-drawn. 
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Exploring the causes in more depth, this paper draws three conclusions: 

Firstly, the significant reduction in the area of arable land in Lushan County has led to a shortage of land 
resources to meet the land resource gap caused by population growth. 

Secondly, although green power has been implemented and low-carbon technology has been upgraded, 
Lushan County is still an industrial town with a high output value of secondary industries but few 
employed people (21.1%) and a low output value of primary industries but still holding the majority of 
employed people (46.6%), indicating that the processing and transformation rate of industries is not high, 
further affecting the optimum economic population. 

Thirdly, the ecology of Lushan County has not yet been fully restored and is still in and will remain in a 
long-term ecological deficit, with poor sustainability of ecological development and ecological security 
not being optimistic. There is an urgent need to improve the quality of land resources, increase the 
efficiency of industries and rehabilitate the ecosystem, progressively increase the capacity of the 
moderate population and promote the sustainable development of the region. 

 

4. Conclusions  
The unified and coordinated production of economic development, land resources and ecological 
environment are the requirements of the theory of optimum population for sustainable development. 
The extensive use of the multi-factor and multi-angle study of the optimum regional population is an 
inevitable requirement for regional sustainable development strategies.  In this paper, an ecologically 
optimum population, socially optimum population and economically optimum population scheme are 
constructed to calculate the optimum population scale of Lushan County under the constraints of the 
ecological, social and economic foundation of sustainable development. The results show that the 
optimum population in Lushan County from 2009 to 2019 is much smaller than the actual population. The 
region is in an unsustainable state, where regional land development significantly affects the region's 
sustainable development. The population growth from ecological and environmental restoration and 
economic and technological upgrading cannot compensate for the population shrinkage caused by the 
decline of land resources. The region is in an unsustainable state. 

 

To further reduce the discrepancy between actual population and moderate population, two methods 
and strategies should be implemented by the Lushan County Government. The first is to control the 
population growth rate, control the population through eugenics, and improve people's quality and 
productivity. The second one is to increase the carrying capacity of the people.  

 

Improving land quality can be achieved by protecting land resources, strictly defining red lines for arable 
land and stopping the indiscriminate cultivation of land. The improvement of industrial efficiency can be 
achieved by controlling the emission of pollutants, improving the efficiency of waste recycling, and 
promoting clean energy. The quality of the ecological environment can be enhanced by afforesting 
marginal farmland, designating protected areas and comprehensively improving the ecological 
environment. The ultimate goal is to increase the population scale, accelerate economic development, 
focus on ecological protection and rational use of resources for further sustainable development of 
Lushan County. 
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Abstract

Chinese rural spatial governance has uneven application effects, and the existing efficiency
evaluation methods lack dynamic and universal applicability. Therefore, this paper builds an
evaluation system of rural spatial governance based on the essential purpose of rural spatial
governance——promoting the flow of urban and rural elements.. Firstly, the result uses the
urban-rural interaction behavior to correlate flow theory and governance behavior function
logicas the technical basis of this paper.Second, the comprehensive analysis of existing studies on
the evaluation index of empowerment results to determine the coefficient of evaluation index. A
complex network model was constructed to quantify the flow behavior of index elements as the
primary data for comparative analysis. Finally, Xizhou specialty town was selected as the
experimental object to verify the application of the evaluation system proposed in this paper. It is
found that the governance behavior of specialty towns has a significant promoting effect in
Xizhou, but the influence is not sustainable. It is mainly manifested in the obvious improvement
of population factor flow; The flow of capital and technological factors presents the trend of
grouping and de-grouping, respectively. The flow capacity of information elements is declining.
On the analysis results, relevant suggestions are put forward to adjust the flow behavior in order
to use the quantifiable evaluation system established in this paper to provide a new perspective
and path for the development and construction of China's rural revitalization period.

Keywords

urban-rural relations, rural space governance, efficiency evaluation system, flow theory, complex
network analysis

1. Introduction
Some scholars took the major policy adjustment and phased goals of rural governance as the analysis
basis, and divided China's rural governance into six different stages[1], so now rural governance is in the
period of the rural revitalization strategy.The implementation of the rural revitalization strategy aims to
stimulate the endogenous driving force of rural development and reshape the harmonious urban-rural
relations[2]. The country and local actively put forward the action strategy to promote rural development,
beautiful rural construction, rural complex construction, specialty town construction with significant
social benefits to promote the flow between urban and rural factors change[3].They have accelerated the
profound transformation of China's urban-rural relations and pushed them into a new stage of truly
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integrated development.

In order to ensure the rationality and effectiveness of rural spatial governance methods, scholars from all
walks of life have carried out a large number of related studies to evaluate the effect of rural
governance.In terms of evaluation basis, the following two related evaluation types are mainly used.One
is the sustainable development of related society, which is the long-term requirements and objectives of
social development[4][5][6], thus determines whether the governance method effectively responds to the
long-term concern of urban and rural construction, and the other is the connotation of related
governance[7][8][9], thus judging whether the governance method meets the evaluation method and
technology are more targeted.These two types of evaluation studies are highly operational for explicit
associated subjects, but they are still insufficient in identifying governance methods at a deeper and
macro level of urban-rural relations.

In essence, the urban-rural relationship is not only the basis of urban-rural interaction, but also the result
of urban-rural interaction.The flow of population, land, capital, information, technology, ecology and
other elements that run through the whole process of urban and rural interaction is the core of building a
benign relationship between integrated urban and rural development.The application of "flow" theory
can provide a path to identify the characteristics, pattern and effect of factor flow[10], which provides a
theoretical basis and method path for the evaluation of rural governance methods to promote the
evolution of urban and rural relations.

2. The Logical Construction of Rural Space Governance in Flow Theory
Rural spatial governance serves as a collection of spatial intervention means to promote the
improvement of urban and rural relations, and flow space theory can be used as a basis to describe and
explain the flow phenomenon of urban and rural factors. It cannot directly realize connotation
correspondence and mutual conversion between the two.However, the urban-rural relationship, as the
common object of the two applications, provides a touch point for the connection between the
two.Therefore, this paper first uses the link of urban-rural relationship between rural governance and
flow space theory to transform the connotation of the two, so as to build the interpretation framework of
rural spatial governance behavior under flow space theory, and build a theoretical basis for the
quantification of rural governance efficiency.

2.1. Urban-rural interaction from the perspective of flow space

The concept of flow space is proposed by Castells, which is defined as "social practice organization
sharing time by the material flow between cities without adjacent geographical location". Its overall
structure includes four aspects: flow element, flow carrier, flow node and flow control
system.Correspondingly, in the context of urban and rural factor flow, Adams believed that factor flow is
the inflow of related factors of production, thus forming the professional division of labor in different
regions[11]. Marx believed that the flow, especially the flow of labor force, is the core variable that
determines the development status of different industries and regions[12].At the same time, with the
enhancement of urban and rural economic and social and spatial connection, scholars re-examined the
urban-rural relations from the perspective of urban-rural interaction.Princeton proposed the concept of
urban-rural interaction to describe the close connection and interdependent relationship between urban
and rural areas, and summarized it into five types of flow, population flow, commodity flow, capital flow,
social transaction, and administrative service supply[13]. Tacoli believes that urban-rural relations include
the flow of people, goods, capital and other social trading practices[14].At the same time, Chinese scholars
describe the development and evolution of urban-rural relations by demonstrating the interaction
between economy, society, nature and ecological subsystems[15].On the whole, the internal mechanism
of the evolution of urban-rural relations is the stage of economic development, and is externalized into
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the change of the direction and quantity of urban and rural factors flow[16].The dominant system of
vector flow, flow carrier, flow node and flow elements jointly describe the dynamic spatial structure of
urban and rural element transmission[17].Therefore, the factor flow between urban and rural areas
provides the identification scene for the connotation of flow theory and the identification of urban-rural
relations, and also clarifies the operation object for the guidance of the quantification of rural
governance efficiency, that is, namely the form of urban-rural interaction.To sum up, in this paper,
population, capital, technology and information are selected as four ways to carry the urban-rural
interaction (Table 1).

Table 1 Interpretation of urban and rural interaction behavior under flow space theory

2.2 Application mechanism of rural governance in urban-rural relations

Rural spatial governance not only responds to the practical needs of material space improvement in rural
areas, but also governs all kinds of external relations carried by material space, creating conditions for
deepening the rural governance system to promote the integration of urban and rural development. In
order to understand the role and effect of rural governance methods, some scholars directly discuss the
influence of governance methods on urban and rural relations through sorting out the phased themes of
rural governance, which is difficult to distinguish the mechanism of action, Because there is a lack of a for
" any policy, Its functions are all realized through the detailed characterization of the objective behavior
produced by the dynamic form of the mutual connection between things[18] ".On the whole, the study of
rural governance methods and rural governance methods inevitably involves the description of the free
flow of population, material, capital and other factors between urban and rural areas[19][20][21].This is
because the rural space governance in urban and rural relations, the main "dynamic form" can be
identified, but it is difficult to be completely listed, so according to the above in the summary of urban-
rural relationship interaction scene determine four main forms of urban-rural interaction type, namely as
rural space governance "dynamic form", thus for the late efficiency identification clear quantitative
object.

In order to explain the form of rural governance more carefully into the urban and rural interaction scene,
according to the definition[22] of rural governance and the existing research and summary of rural
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governance behavior[23], the connotation of rural governance behavior includes: governance subject,
governance object, governance logic, governance purpose and process and performance.(Table 2):

Table 2 Expression of rural spatial governance in urban and rural relations

2.3 Construction of the Relationship between Rural Space Management Mode and Flow

Space Theory

Flow theory describes the interaction between urban and rural population, capital, technology, ecology,
that is, urban and rural relations, and later can use the Internet data, real-time monitoring data,
statistical data, social investigation and other multiple source data to analyze and depict the
characteristics and pattern of urban and rural factors flow and interaction, influencing factors and
mechanism[10]. And rural space governance as a role and optimize the relationship between urban and
rural areas, the evaluation of the development and progress of the theoretical assumptions in the
empirical system can be observed, measure index, only with such index system, it is possible to achieve a
comprehensive, systematic, objective analysis and evaluate the development and progress of rural space
governance research goals[24].Through the establishment of flow space between urban and rural
relationship and rural space governance in urban and rural combing, thus can use urban-rural interaction
relationship as a medium to flow space theory and rural space governance behavior, the rural space
governance object for text application flow theory , including the flow of population, capital, technology
and information, they are both flow elements and the object of rural space governance.

3 The rural spatial governance efficiency evaluation system
This paper from the essence of rural space governance and goal, based on the logical correlation between
the flow space theory and rural space governance behavior, the population, capital, technology and
information exchange activities as evaluation scene and dimension, while the evaluation index stability,
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the evaluation method feasibility and operability[25].At the same time, determine the weight of the
evaluation index comprehensively, and finally build the evaluation index system.

3.1 The evaluation index

Entering the information and post-industrial society, the attention to urban and regional space changes
from production space to consumption space, emphasizing the importance of resident activity space.
Therefore, resident mobility and behavioral activity space organization become the main content and
form of flow space. Some scholars think that the driving force of labor flow is divided into macro and
micro factors, China's macroeconomic strategy, household registration system, and micro individuals and
their families face income, welfare, risk factors intertwined, work together[26], and mainly manifested in
regional economic growth[27], housing cost[28], industry and urban spatial organization structure[29], etc;
The agglomeration of capital elements in cities and cities depends on the scale, market, efficiency, talent
and facility efficiency of the central city, It is on these advantages, Secondary and tertiary industries
within the scope of urban radiation, Population and talent, Raw materials, funds, science and technology
attract to central cities; Technical flow refers to the flow process of technical capabilities, it covers and
goes beyond the meanings of technological innovation, technology transfer, technology
transfer.Enterprises are the main body of technology flow, and the spatial mode of technology flow
largely depends on the technical strategy of the enterprise, including the conditions, methods, timing and
level of enterprise technology diffusion.The key node to the success of technology flow is technology
acceptance enterprises[30]; Hall believes that the rapid and large flow of information through urban areas
is an essential feature of post-industrial cities.Information flow reshapes the urban cyberspace to a
certain extent.Therefore, a large number of network information flow data generated by the Internet,
such as "Baidu Index[31]" and "Internet flow rate[32]", can be used as one of the important measures of the
research regional space, to characterize the urban networks, and as a useful and necessary supplement
to the "entity" urban network research.

Summarize the expression of convective elements in urban and rural interaction transmission above and
the way of concrete quantification of elements in existing research, and take into account the difficulty of
forming data acquisition.This article uses the Dianping clock-in data, enterprise shareholder investment
relationship, enterprise cooperation, local Baidu index search volume, to quantify the flow of people,
capital flow, technology flow and information flow.

3.2 Model construction and its evaluation method

Social Network Analysis（SNA）focuses on "ties" data, studies the structural features existing in various
"relationships" from a quantitative perspective, and performs social network analysis operations by
importing data into software like Ucinet, Gephi, obtaining the topology of the network and performing
feature analysis.This paper uses the construction of human, capital, technology and information flow
model as the basis to measure the efficiency of spatial governance behavior.

3.2.1 Construction of population element flow model and its evaluation method

The model is constructed based on the real scene of crowd clocking recording. The data source is the
crowd clocking information on the Dianping website. The complex network is determined by determining
the relationship between the user attribution and the clocking point.The application area of governance
means is the punch card point and the user belongs to the network node. The occurrence of clock card
behavior is the side, and the empowerment is assigned to the number of punch cards.The model is built
to identify the effect of attracting people after being treated, and to discuss whether the source of
people has its own characteristics.For this purpose, the weighted network average is chosen to quantify
this performance.
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3.2.2 Construction of capital element flow model and its evaluation method

The model is based on the real scene construction of "share mutual integration" among enterprises.The
data source is determined through the share investment relationship between enterprises.The mobile
network of cooperative behavior model based on legal person-shareholders involves personnel as the
network node, and the share investment relationship between enterprises is the side of the network to
reflect whether there is positive feedback on the quantity and stability of local industrial development
under the intervention of governance means.To this end, the degree center potential is selected to
evaluate the overall stability of the network structure, and modular indicators are used to evaluate
whether there is a tight group structure in the network.Because the evaluation factor reflects the overall
and local structure characteristics of the network, respectively, the analysis results of both factors are
combined by 0.5 as the comprehensive evaluation result of this factor.

3.2.3 Construction of Technical element Flow Model and Evaluation Method

The model is constructed based on the cooperation behavior between enterprises in the governance
area.The data source is consistent with the capital flow, the enterprise is set as the network node, and
the network model is built based on the cooperative relationship behavior between enterprises, so as to
evaluate whether the local enterprise cooperation mode intervened by governance means is stable and
sustainable.To this end, the degree center potential is selected to quantify and evaluate the overall
structural stability of the network, and to evaluate whether there is a tight group structure in the
network with modular indicators.Because the evaluation factor reflects the overall and local structure
characteristics of the network, respectively, the analysis results of both factors are combined by 0.5 as
the comprehensive evaluation result of this factor.

3.2.4 Construction of Information element Flow Model and its Evaluation Method

The amount of search involved by governance means is the realistic basis for constructing the model.Set
the towns and towns of the governance area and other domestic cities as the points, search behavior as
the edge, and assign a complex network model with the value of the search quantity, so as to identify
whether the information attention increases after the region is governance, and whether the source of
search quantity has its own characteristics.For this purpose, the network weighted average is chosen to
reflect and quantify this performance.

3.3 The weight of the evaluation indicators

In view of the comprehensive, authoritative and representative needs, the paper selected "SCI" source
journal, "EI" source journal, "CSSCI" and "CSCD" source journals for advanced retrieval as basic data
sources.Due to the title of urban and rural relations in different periods, choose "keywords" = "urban and
rural relationship evaluation + urban and rural development evaluation + urban and rural integration
evaluation + urban and rural integration evaluation + urban and rural governance evaluation + urban
construction evaluation + + urban construction evaluation" * flow theory, accurate retrieval.In order to
ensure the relevance of the retrieved documents, the search results were screened one by one, entries
such as meeting solicitation, introduction, achievement introduction, book review and unrelated entries
were deleted, and finally 114 documents were used as the basic data source for analysis(Table 3).

Table 3 Evaluation indicators and the weights
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4 Verification and analysis of the evaluation methods

4.1 Subjects and Scope

In order to identify the dynamic change process of urban and rural factors flow before and after
governance intervention, this paper needs to better measure the change of urban and rural factors flow
under the premise of a certain amount of data guarantee, and identify the promotion or inhibitory effect
of control behavior. Xizhou intervened in its governance behavior earlier, which has considerable
influence in the construction and development of national specialty towns, and the connection with cities
is more diverse and complex. Therefore, the conclusions drawn using relevant methods will be more
suitable for the objective situation.In order to ensure a certain amount of data to support this research
work, the factor flow between Xizhou Town and other prefecture-level cities and county-level cities in the
country is the research scope of this article.Through the annual quantification and analysis of each factor
flow from 2014-2020, the respective change characteristics and overall changes of the flow of the four
factors are obtained.

4.2 Evaluation system verification results

4.2.1 People flow

The weighted average rate of the flow of population elements has increased significantly since 2016,
which reflects the obvious role of specialty town projects in promoting the consumption of migrants
(affected by the epidemic in 2019, the weighted average growth rate has decreased, but still maintained
a positive growth).

Table 4 Analysis of weighted average of Xizhou people

4.2.2 Capital flow

Comprehensive modular index and degree center potential data analysis, found that the network module
degree index rising, in the network analysis is the cluster form, at the same time the degree center
potential is declining, the absolute power relative to the last year, namely, the ability to interfere with the
market and local stability is scattered, and the overall comprehensive performance improved
significantly.In the stage of the outbreak of local tourism, field tourism economy is difficult to effectively
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support local development, should be on the basis of improving characteristic industry development, at
the same time to introduce and encourage various types of related industries for its service support, such
as handicraft industry, digital economy to cope with the possibility of damaged real economy, in
effectively improve the enthusiasm of tourism service construction at the same time, increase the local
industry development overall risk resistance ability.

Table 5 Evaluation of related indicators of Xizhou capital flow

4.2.3 Technical flow

The Modular index suddenly rose and peaked in 2016, but since then the index has declined year by year
and recovered in 2020.The performance of this index can be explained as saying that the enterprise
cooperative operation mode is not well used in Xizhou. Even if the number of local enterprises increases
year by year, a stable enterprise structure and production chain are difficult to form, and the local
support industries are difficult to operate comprehensively.And the degree center potential is constantly
decreasing, which further proves the problem reflected by the modular index.In the later stage, we
should explore and develop deeper and diversified cooperation models, promote the cooperative
development of local small and basic industries, and deepen the industrial chain.

Table 6 Analysis of Xizhou technical flow

4.2.4 Information flow

On the whole, the weighted average of "Xizhou" network was the highest in 2016, compared with being
rated as a town with Chinese characteristics; the index the year before 2016 increased year by year, and
after 2016, the index was lower compared with the evaluation.It can be considered that the governance
behavior of specialty towns has an obvious effect on the level of information flow transmission, but it is
not lasting, etc. The publicity work of local specialty towns still needs to be strengthened.

Table 7 Analysis of the weighted average degree of Xizhou information flow

Based on the above analysis results of the factor flow, it is found that the flow of technology and
information factors of Xizhou specialty town has been declining, the flow of population factors has been
continuously improved, and the capital flow has remained relatively stable. Specialty town governance as
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the main form of intervention in Xizhou development this years, the promotion of some elements or
neglect link is obvious, to effectively promote local development efficiency,the information and
technology transmission level of related industries need to deepen and promote fame.However, from
the perspective of the overall evaluation results, since the Specialty town intervened in the local
development, the overall factor transmission efficiency has performed the best in the town model
intervention in these years. Although the development is good in the later period, the overall rise rate is
not obvious.It shows that Specialty towns have a certain positive impact and role in accelerating the
requirements of urban and rural integration and promoting the flow of urban and rural factors, but the
effect is not sustainable.Therefore, it is necessary to optimize and adjust the development mode of the
town combined with the inadequate development of individual factors. At the same time, the influence
mechanism between the factor flow is constantly explored, and increase the overall efficiency of urban
and rural factors through the deepening adjustment of some factors.

Table 8 Four-factor flow analysis results and their comprehensive evaluation

5 Research discussion and deficiencies
The main development goals of the current stage of Chinese rural construction and development is to
boost the integration of urban and rural areas and synergize the flow of urban and rural factors. This
study combines the quantitative description of the element flow behaviour in the perspective of the flow
theory, an evaluation system to quantify the efficiency of rural governance means are thus generated.
The method is deployed and verified by cases study, discovering that Xizhou as the object of the specialty
town governance in the past seven years, the four main elements have shown their own characteristics.
The overall flow of factors shows an obvious good development trend. But in the later stage, the industry
chains of localities need to be strengthened continuously respectively, improving the overall resilience;
Strengthen enterprise cooperation, cultivating industries and supporting industries to cope with the long-
term impact on local tourism development due to the COVID pandemic; Promote the city image publicity
by highlighting the local characteristics, so as to achieve local sustainable development goal.

This peril of demographic data used in this research is the credibility of the data collection platform.,
which could be mainly contributed to the insufficiency and incompetence of the reference factor flow. In
the selecting process of the objects to quantify the flow of factors, the main forms of flow are stretched
due to the loss of the interpretation of the main urban and rural factors and the difficulty of data
collection. Although it is certainly partly representative but not overly competent. On the other hand, this
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paper is mainly to build up the spatial governance capacity efficiency evaluation system, however, only a
sole case is verified by digging into its relevant problems already existed, an overall role strength of
specialty towns, as a popular national governance behavior, cannot be reached respectively.

In any further study, the evaluation system needs to be respectively adjusted and optimized accordingly,
mainly consistent with the local Chinese context, , enlarge the sample size of the evaluation cases, thus
further discuss the contents and forms of factor flow under the Chinese special background to clarify the
transmission mechanism between the development situation and the institutional pattern of governance.
Therefore, it will be more effective to put forward political, societal and economical suggestions to boost
the quality of Chinese rurality construction and the high-quality integration of urban and rural areas.
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Abstract  

Innovative participatory processes, such as co-production is based on the creativity and the 
inclusion of participants. It is able to transform social relations, and can have significant positive 
impacts on urban transformations, therefore it is supported by local governments. Although 
through co-production citizens can have significant impact on decision-making and 
transformation, on the other hand, scholars argue that state-initiated processes can be the 
motors of institutionalization of inequalities.  
Taking spatial justice and its theoretical background, our paper offers a critical perspective 
toward co-production, as deployed in urban planning and policies, by focusing on two cases from 
different cities. Within the case of Budapest an urban regeneration programme is introduced in 
the most deprived neighbourhood of the city. In the other case we study the programme Crossing 
Cultures (Intrecciare Culture) in Sassari, Italy, that is a co-productive initiative is aimed to 
revitalize the historical centre of the city. The paper answers how/if co-production can contribute 
to spatial justice, to the fair distribution of socially valued resources in different places. 

 

Keywords 

spatial justice; governance; co-production; transformative change, regeneration 

1. Introduction 
Different case studies from various places and scholars argue that through co-production social relations 
can be transformed, while significant positive impact can be created on urban transformations. In many 
cases co-production works as a win-win process between the state and the grassroot-organisations, 
where all the parties can make benefit. Thus, public bodies and local governments are keen on support 
these initiatives. However, many scholars use criticism, such as co-productive processes can maintain the 
status quo of the current power relations, not giving enough space to reach bigger changes in urban-
governance structure.  

The structure of the paper begins with a literature overview on co-production and spatial justice. The 
methodology is based on two case studies coming from different countries in Europe. The first from 
Sassari, Italy, while the second from Budapest, Hungary. The common characteristics in the cases are the 
aim of the initiatives and the co-productive methodology used. In both cases the principal aim of the 
public body was to find solutions that can counteract the urban decay, create better living conditions, 
and relations between residents, institutions and the space. For that, co-productive method was used, 
involving grassroots organizations and NGOs. The research examines how/if co-production can contribute 
to spatial justice in different environments, moreover, reflects on the deficiencies of co-production in the 
light of spatial justice. 
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2. Co-production towards spatial justice 
2.1. Co-production  

The concept of co-production comes from Elinor Ostrom, as she underlines the synergy that collaboration 
between state and citizens can result in her work (Ostrom 1996). The synergy comes from the 
complementary knowledge, which the two parties have. It construes the relation between state and 
citizens and the joint production of public goods and services. With numerous case studies was it 
illustrated, how small-scale co-productive interventions were able to have crucial impact on urban 
policies and power relations (Brandsen and Pestoff, 2006). On contrary, Boivard (2007) argues that there 
is a gap between project-level and policy-level activities when it is spoken about co-production. Thus, 
even if there is potential to form the practices into a policy-level formula e.g., into a strategy, in small 
cases went it like that. Pieterse says, due to the rigidity and the hierarchic structure of state 
bureaucracies, hardly can they adapt innovative solutions (Pieterse 2008).  Co-production surely has 
advantages providing the needed services or products, moreover, it guarantees certain synergy not just 
between state and citizens but also between the movements and their engagements on the day to day 
needs of the society and also related to political inclusion and redistribution (Joshi and Moore 2004). 

However, the self-organization of these residents is hardly considered as a way in which they can express 
their interest, controversially, Mitlin (2008) says, it is more probable to find cases where political 
influence has tried to arrive or has arrived from the top to down in this way. Vulnerable social groups in 
urban context struggle with many consequences of lack of resources. Thus, they have to make alliances 
and relations with more powerful structures such as local government, national state in order to get their 
interests deputized at a higher level. Some scholars speak about the risk, that even if they might seem to 
be innovative, state-initiated participatory urban-governance processes can act as accelerators of the 
institutionalization of inequalities and the current power-relations (Cornwall 2008; Lemanski, 2017). 
Bringing this logic into the field of co-production, it can be translated as organizations that have fruitful 
network relations with public bodies can be prioritized compared to small-scale initiatives that highly can 
represent the same power as the first. Therefore, the capacity of participation for the vulnerable groups 
in the co-production is not equal comparing it with powerful groups, which results to the uneven 
distribution of power, to injustice.  

2.2. Spatial justice  

The phrase justice and within social justice has been explained in many different ways. In terms of spatial 
dimension and spatial justice, the uneven link between social relations and space is understood. Edward 
W. Soja in his book Seeking Spatial Justice speaks about the relevance of spatial justice, however, he does 
not give an exact definition of it. Thinking about space, however, has changed in the past 50 years. One of 
the breakthroughs was the book Social Justice and the City by David Harvey in 1973, in which he 
deepened the social science foundations of geographical thinking. The access, the right to use, the power 
on space has developed a critical element, that has led to analyse justice relations in society (Harvey 
1973). In terms of spatiality, the new type of concept of space, which takes into account not only the 
material characteristics of space, but also departs significantly from physical reality. This makes it possible 
to understand the concept of social space as a complex social 'product', the social lived and consciously 
shaped by the society, where space is not merely a 'frame' of events, but a complex system of influencing 
forces and factors (Lefebvre 1991). Said that, space has become a component, that actively forms the 
everyday life, including the most aspects of it, such as economic development, or international politics, 
overall, the production of justice and injustice. Soja distinguishes endogenous and exogenous unjust 
relations, where in the case of the first, the emphasis is given to the role of local level, the uneven use of 
space that comes from the autonomous decision-making process. While in exogenous cases, due to a 
dominant political power, cultural repression access to space is organized unfairly. 
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Soja also stands for the dialectical relationship between space and the society, where nor space neither 
society is on a higher level than the other. Regarding justice, he uses the equity-based concept of Rawl, as 
well as the characteristics of the enlightened just society, such as liberty, independency, equity, 
democracy, civil rights (Rawl 1997). Furthermore, the equal distribution of resources, opportunities is 
among the basic human rights. However, according to Soja’s approach, it is necessary to concentrate on 
searching coalitions where the realistic objective is not greater equality between opposing social groups, 
but to seek a more just situation (Soja 2010). 

3. Comparative case studies 
In the paper two separate cases will be presented, and in the framework of these cases we were 
searching for the same: whether to-down initiated co-productive processes can contribute to the 
creation of spatial justice. In the case of Sassari during the programme we used a participant observer 
methodology, while in Budapest it is an ex-post analyses, where qualitative interviews were used. 

3.1. Crossing Cultures – a programme for the revitalization of the historical centre of 

Sassari  

Sassari is the second biggest city of Sardinia, with a population of 130 000. The historical centre of the 
city can be described with a deurbanization process, which has started in the sixties. Residents have 
commenced to move to the outskirts of the city from the highly-dense urban centre. With the move-out 
of people, different urban functions have disappeared too. The phenomenon caused an urban decay, 
social segregation and a strong social degradation. Nowadays the historical centre does not give space to 
daily social interactions, the once flourishing streets with historical and artesian shops are mostly closed. 
The state of the buildings does not let the residents to have decent living conditions, that also 
strengthened the abandonment of the neighbourhood. According to the Detailed Plan of Sassari (Piano 
Particolareggiato) there are 199 problematic buildings in the historical centre, from which 122 are ruined, 
56 are with the risk to be abandoned, 21 are among abandoned and ruined. 

Thinking about the regeneration and the future of the historical centre of Sassari dates back to the sixties, 
when the abandonment process has begun. However, so far there was not a programme that could reach 
a change on the current processes. According to Maciocco et al. it is because these initiatives have not 
followed a holistic approach and only concentrated on the physical regeneration of space, ignoring the 
social context (Maciocco et al 2018) 

“Intrecciare Culture” – Crossing Cultures is an invited initiative financed by the Ministry of Cultural 
Heritage and Activities, a project, that aims to counteract the previously introduced urban decay. On 
contrary to the previous projects, it gives special emphasize to the residents living in neighbourhood, and 
intents to valorise the colourful cultures represented in the most deprived part of the historical centre. 
Through co-production the project makes urban spaces, such as the nearby territories of the school more 
liveable, while at the same time creates bonds between the yet isolated inhabitants. The focus of the 
project is the School of San Donato, different laboratories and events are organized there, creating with 
this a more welcoming environment for the pupils and reducing school dropout. 

The project has started in November 2019 finished in June 2021, and the Covid pandemic had a harmful 
impact on it. The initiative consists of six types of laboratories: 

• intercultural cooking course, 

• story-telling events for women, 

• photography course focusing on the values of the historical centre, 
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• open-air theatre, 

• physical revitalization of urban spaces, 

• cinema nights. 

Creation of community 
A strong advancement of the project is the links and bonds that have been created thanks to it among 
the residents of Sassari. Dwellers living in the historical centre could interact with ones living outside, 
moreover, immigrant people coming from different cultures could show the relevance of their diversity. 
Furthermore, for many residents living in the outskirts of the city was a new return and reexploring of the 
historical centre. Creating horizontal links inside of the community allows to abolish perceived fears 
regarding the space and the unknown. The experienced we gained during the operation of the project 
shows us that many dwellers have not stepped into the historical centre for a long time. The various 
laboratories, such as the cinema nights gave them the opportunity to face with the realty of the space 
and people living there. This progress gives the opportunity of future grassroots initiatives, as a 
community with strong cohesion and stronger social capital is one of the keys of the empowerment.   

 

1. Figure: Participants in the rehabilitation of the urban space sub-project 

Participation 
Each sub-project of Intrecciare Culture has been undertaken with the active participation of residents in 
Sassari. Thus, the result of the projects is a common one, on which all participants have worked, and the 
operation has been smoothly. However, the framework, the planning phases of the project, such as the 
definition of the sub-projects, and the way of organization was entirely decided by the association who 
find out the project. They gave limited space to such creativity of the residents, there was no place to 
express individual ways for getting closer to the historical centre. It results also from the financial 
background of the project, as everything had to been organized and decided in order to gain resources 
for the implementation. 

Relationship between public bodies and dwellers 
 The project directly did not unlock a special relation between the local government and the dwellers. 
However, the School of San Donato, the institution of the one of the most deprived parts of the historical 
centre of Sassari has played a significant role of the project. It gave place to more laboratories, moreover, 
the courtyard of the school has been renewed and made more liveable for the children. The commitment 
of the headmaster attracted many different personalities and contributed to the diversity of the 
participants. 

Relevance for the future 
During the implementation of the different sub-projects determining relations were made among 
dwellers coming from different social and economic background, between migrants and the local 
community. With the valorisation of such diversity, and with the supporting of soft projects dynamic 
sense of belonging can be created. It also promotes social inclusion and opposes gentrification. Thus, 
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such interventions can have a significant progress on community-building and building both horizontal 
and vertical bonds, that can result in stronger advocacy too. 

 

3.2. Magdolna Neighbourhood Programme – urban revitalization in the most deprived 

neighbourhood of Budapest 

Budapest is the capital city of Hungary with 1,7 million inhabitants. The historical happenings, the 
transition to market economy in 1989 has fundamentally changed the way of operation in the city, 
moreover resulted important urban transformations. After the political change, the investors’ interest 
was renewed, and Budapest gave place for a set of new constructions and interventions. 

The introduced programme took place in the 8th district of Budapest, in Józsefváros, which is one of the 
most deprived neighbourhoods of the city. This “title” can be proofed by several indicators regarding the 
housing conditions, social, environmental, economic status, or by the criminality rate. It was initiated by 
the local government of Józsefváros, and financed by a Józsefváros, Budapest and a private bank. Even if 
the planning process of the program has started much earlier, the first steps on the field have been made 
in 2005, starting with it the first phase of the Magdolna Neighbourhood Programme (MNP). In total there 
have been three phases, the first from 2005 until 2008, the second from 2008 to 2011, while the third 
from 2013 to 2015. The last one was partially financed by the ERDF (European Fund for Regional 
Development). The interventions went hand in hand with another development project in the district, the 
Corvin Promenade project. Even though that had completely different goals and path, meaning satisfying 
neoliberal expectations, it is said, that without the financial resources that were gained, the local 
government would not have been able to manage the MNP.   

The main goals have been  

• improving the life conditions of the inhabitants, 

• creating social cohesion and inclusion, 

• decrease social problems such as deprivation, poverty, uneven distribution of resources, 
segregation, 

• using participatory processes, involving different ways of thinking,  

• paying special attention to the most vulnerable groups 

in a co-creative method, involving NGOs from the beginning of the program. 

In the framework of the MNP numerous houses were renovated with the active co-production between 
the residents and the local government. In parallel, public spaces were regenerated with public 
participatory approach. The qualitative interviews conducted, the personal field visits and the analysis of 
the current status of the Józsefváros’ society helped us to understand in which way the co-production 
between the state and the community contributed to spatial justice. We interviewed local NGOs, 
organizers of the programme, residents. For the evaluation we used fundamental aspects of 
transformative practices, as an evaluation framework, such as distributive matters, relationship between 
local government and dwellers, creation of community, relevance for the future and empowerment. 

Even though this paper does not aim to introduce the operation and the background of MNP, for the 
better understanding we found necessary to speak some words about the status of the society in 
Hungary when the programme has started.  The Hungarian society still brings the signs of the dictatory 
political system that was on power for long decades. Right after the political change, people had lack of 
trust in each other, while at the same time as there was not present the culture of credible interactions 
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between the government and citizens. Thus, MNP had to first deal with the downside that the political, 
historical and spatial context delivered. 

 

Distributive matters 
As marked above, the political situation is a crucial element in the programme’s life. After local 
government elections in 2009, there has been a change in the political power. From then on, a right-wing 
party was on a power, that has changed the direction and the intentions of the programme, and the local 
government’s commitment has turned into more neoliberal goals. The interviewed persons agree with 
one voice, that the change of the mayor was a critical point in the programme, that has completely 
changed its focus. Some says, that the responsible group (Rév 8) entirely lost its credibility, due to the 
fact that the new mayor did not give financial resources for the previously accepted interventions. 

Creation of community 
Even though in the framework of the programme a community centre has been renewed, there are little 
signs that certain community has been built among the dwellers. The community centre was not able to 
attract residents, neither to be a ground, where people with similar interests can create groups. The co-
production did not result strong bonds between the different social groups. However, according to the 
interviews, a semi-political group has grown out among the people who were interested and sensible for 
the values represented by MNP. These people were not directly involved into the programme, yet found 
each other and created a group, that today gives the mayor for the neighbourhood. They say, are keen on 
representing the most vulnerable groups in the local political level. 

Participation 
Regarding public participation in the planning of the public spaces, such as Teleki Square or Mátyás 
Square, there is a consent, that things did not go ideally. The asked persons mostly agree that the 
organizers were not aware of the exact method to choose to avoid dominant groups to lead the process. 
According to an interviewed person: “There was a lack of knowledge of how not the process to be 

dominated by local fascistoid individuals, intensely pro-police residents, not about them. These people’s 

aim was how to prevent those poorer than them from using the public space. Public participation in 

placemaking is a learning process, not a matter of good will.” 

Relationship between local government and dwellers 
Surely one of the most significant progresses of the programme is the improved relationship between 
local government and dwellers. There is a continuous communication between the parts, also the most 
vulnerable groups feel empowered to turn to and ask from the local government in case they are 
interested to. However, according to the one interview, the programme could have reached higher 
advancements too: “The impact is much smaller than it should have been or would have been. The 

programme did not continue as it started. It also reinforced the rather negative attitudes of the poorest. 

This was due to the failures that occurred, such as the change in the political power in 2009, the lack of 

involvement of crucial NGOs, mistaken way of involvement of the poorest groups.” 

Relevance for the future 
Regarding the impact of the programme on the current and future status, it is difficult to separate the 
progress that has been reached thanks to the programme, as many complex elements contribute to it. 
However, analysing the current status of the society, and especially the political party on the local power 
surely represents the initial perspective of MNP. The programme left a huge impact on the society with 
all its achievements and failures.  It emphasizes that co-production cannot be viewed as a replacement 
for other participatory modes of contact with local government. Citizens' engagement and participation 
that is more autonomous, independent, and critical must be recognized as essential for democracy in 
more just urban change processes. 
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4. Research outcomes  
In MNP, the co-productive model allowed low-income groups and individuals to participate, even if they 
were not given the opportunity to act as a community. Depoliticization was aided by the top-down co-
production framework. Local planners and government heavily influenced the content and manner of co-
production in both the case of Budapest and Sassari. As is customary, participation was limited to NGOs 
active in the creation and administration of public areas on the program's periphery. Citizens were hardly 
involved in project planning; therefore, they were unable to effectively express their interests and 
organize their action priorities. As a result, co-production maintained unequal power relations while 
opposing a more profound shift in the structure of urban injustice. 

MNP also emphasizes how co-production is very adaptable to shifts in the political system and aspirations 
at the national and local levels. New political ideas can simply rewrite previously stated contents and 
goals of programs through co-production, without igniting any serious debate. 

The Magdolna project appears to emphasize that co-production is more about empowering people than 
it is about forming self-organizing communities. It influenced low-income households' self-awareness and 
created the prospect of a bilateral relationship between local government and residents. It appears to 
increase individual self-awareness and the ability to act to improve one's own living circumstances. 

On the contrary, the case of Sassari bigger achievements in the community-building than in empowering 
individuals. Being an invited project, has many similarities with the MNP such as regarding the exclusion 
of inhabitants in the project planning phase. Even if the project was not dominant enough to have groups 
formed thanks to it, it has surely improved the daily interactions between residents in and out of the 
historical center of Sassari. However, the project did not result to be transformative. 

Co-production –as the two cases show- is not particularly oriented to generate structural change in the 
neoliberal production of unjust urban transformations. It does not promote autonomous and critical 
forms of citizen engagement. The process misses the vision, the perspective of spatial justice as it is 
defined by Soja and it was not able to get any significant result, because it was not concerned with spatial 
justice. 

 Sassari Budapest 

Creation of 
community 

Highest value of the project, the built 
mostly horizontal relationships allow 
the participants to generate a more 
livable space. 

The principal method in which 
the programme aimed to create 
community did not work 
sufficiently. However, as a side-
effect, a political group has 
grown up among residents in 
Józsefváros, who were 
interested of the values that the 
programme represented. From 
2019 the mayor of the local 
government comes from this 
group. 

Participation The framework of the project is 
already planned when participants join 
to it, thus there was no real 
participation in that phase. Specific 
details of each sub-project can be 
decided by them. Within these, a 

Public participation in the 
rehabilitation of the public 
spaces worked out with limited 
efficiency. It rather was 
dominated by a loud minority, 
while the common interest could 
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smooth participation is observed. not be represented sufficiently. 
The co-production part 
succeeded in involving the most 
vulnerable groups also, that 
resulted soft progresses.   

Relevance in the 
future 

The project recognized and addressed 
the one of the highest challenges in 
the historical center: social 
degradation. For the duration of the 
project there was observed higher 
inclusivity in the participant group, 
however, it might be periodic, for the 
duration of the project. 

The project has an enormous 
impact on creating the political 
group on power of the local 
government. The interests of the 
most vulnerable groups are 
awaited to be presented in the 
daily politics too. However, it 
could not contribute to creating 
communities or groups. 

Relationship 
between public 
bodies and dwellers 

The School of San Donato, as a center 
of the project had a special role in it. 
The previously rather underestimated 
institution received higher attention 
by the residents in and out of the 
historical centre.  

One of the most crucial 
advancements of the 
programme is the improved 
relationship between public 
bodies and residents. The 
advocacy and the self-
representation of the most 
vulnerable groups have been 
strengthened.  
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Abstract 

The traditional evaluation method of livable cities is based on statistical indicators. In the era of 
big data, the construction of smart cities needs to achieve a high-dimensional breakthrough with 
the help of "Internet +". Based on the big data such as cell phones, cabs and network information, 
together with the basic urban information data such as urban land use and planning 
management, this study focuses on the calculation method of dynamic livability index based on 
urban spatial big data to provide a new perspective and method for livability evaluation. The 
method of constructing dynamic livability index system based on big data and its practical 
application are also elaborated with the example of livable city construction in Zhuhai, which 
provides support for refined urban governance and intelligent management in Zhuhai. 

Keywords 

Big Data, Livable index, Index system, Zuhai 

1. Introduction

Today, as the economic situation in cities continues to improve, the overall quality of the environment is 
declining and the threat to natural systems is increasing, and urban habitat is under great pressure. On 
the other hand, people are more and more concerned about the quality of living environment, and 
creating a good living environment is both a social ideal and a basic need of people's life. Therefore, the 
study of livable city construction has important theoretical significance and practical value. Since 
promoting the construction of ecological civilization is proposed, various measures have been taken from 
the central to the local level to improve the ecological environment, and each city has also adopted 
various projects to improve the quality of human living environment and make the construction of livable 
cities an important part of the construction of ecological civilization. 

For a long time, extensive research has been conducted at home and abroad on the urban evaluation 
index system of livability. Internationally, in 1974, David Smith advocated the importance of livability in 
his book Livability and Urban Planning, and proposed three indicators for evaluating the livability of cities: 
first, public health and pollution problems; second, comfort and living environment; and third, historical 
architecture and natural environment [1]. In 1995, Knox evaluated six categories of influencing factors in 
people's living and living environment: aesthetics, accessibility and circulation, noise, neighborhood, 
safety, and annoying things [2].In 1998, Gideon E.D. Omuta, regarding the quality of community life in 
Benin, the capital of Nigeria, proposed housing, education, employment, negative events, public facilities 
and services, economic and social The economic and social factors include the socio-economic 
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development of the city. The economic and social factors include the level of socio-economic 
development, the size and structure of the population, and the development of health care, education 
and health [3]. In 2004, a think tank of British economists selected five categories of urban livability 
evaluation indicators, including social stability, health, culture and environment, education quality, and 
infrastructure, and more than 40 factors [4], which is more complete and detailed than the previous 
research system. In 2014, the "Best City to Live in" index developed by the American Association of 
Middle Aged Persons included seven aspects: housing, health, environment, proximity to work, 
transportation, job opportunities, and social participation [5]. 

In 1999, Ning Yue-min selected three categories of living conditions, ecological environment quality, and 
infrastructure and public services, and 19 evaluation indexes such as per capita living area and greenery 
coverage, which were subdivided into these three categories to quantitatively evaluate Shanghai [6]. In 
2004, Zhou Zhitian analyzed and measured the livability level of 50 major cities in China in detail by 
selecting 18 specific indicators from 6 aspects, such as economic development potential index and 
ecological environment index [7]. In 2006, the Chinese Society for Urban Science published the Scientific 
Evaluation Criteria for Livable Cities, which specified six items such as social civilization and economic 
affluence as the first-level indicators in the livable city index system, and was the first national evaluation 
criterion for livable cities in China [8]. However, this standard is only used as a guiding scientific 
evaluation standard, not a mandatory administrative technical standard. In the same year, the Ministry of 
Construction promulgated the reference index system of China Habitat Award, including 14 quantitative 
indicators and 25 qualitative indicators [9]. In the same year, Zhang Wenzhong studied and evaluated the 
safety and health of the city from the perspective of residents' life and living environment in his book 
"Research Report on Livable Cities in China (Beijing)" [10]. In 2008, Li Jiafei took six indicators such as 
humanistic environment and safety environment as livability evaluation indicators and evaluated Dalian 
city [11]. in 2009, Dong Xiaofeng selected five categories of indicators such as safety and happiness as the 
evaluation indicators of urban livability based on a large amount of statistical data [12]. 

2. Problems of the traditional livable city evaluation index system 

Although the existing livable city evaluation index system has comprehensively and systematically 
constructed the framework of international livable city index system, which provides good support for 
the construction of livable cities. 

However, with the advent of the era of big data, the construction of smart cities needs to achieve a high-
dimensional breakthrough with the help of "Internet +". The existing livable city evaluation index system 
assesses the whole city, and does not describe the variability of livability indicators over time. The 
assessment of livability basically treats the city as a static point, and the assessment indicators are often 
"one number for the whole city, one number for the whole year", which does not go deep into the city 
and makes it difficult to propose targeted improvement measures. 

(1) Residents in cities are the most direct perceivers of the good or bad of urban construction, and the 
purpose of urban construction is to make the residents' life comfortable. Therefore, whether a city is 
livable or not is mainly reflected in the residents' satisfaction with the city, and there are not many 
literature about the residents' satisfaction with the livability of the city, and few studies start from the 
livelihood indicators that citizens are concerned about. 

(2) The existing livability index systems and city rankings are numerous, but they are mostly evaluated in 
terms of cities as a whole. The existing livability indicator systems do not study the livability of cities in 
detail, especially the internal differences, and do not describe the variability of the livability indicators 
over time. The livability assessment basically treats the city as a static point, and the assessment 
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indicators are often "one number for the whole city, one number for the whole year", without going 
deeper into the city, making it difficult to propose improvement measures in a targeted manner. 

(3) Traditional livability evaluation methods are based on statistical indicators, but in the era of big data, 
smart city construction needs to achieve a high-dimensional breakthrough with the help of "Internet+". In 
terms of livability evaluation methods, most of the existing index systems are based on data reported by 
departments and questionnaires from research groups. Very few of the data are calculated by the basic 
information of the city. With the popularity of big data such as cell phones, cabs and network information, 
together with the data of urban basic information such as urban land use and planning management, we 
can provide new perspectives and methods for livability evaluation through modeling and calculation. 

3. Problems of the traditional livable city evaluation index system 

Based on the above analysis of the problems of the traditional livable city evaluation index system, this 
paper attempts to elaborate the preliminary idea of constructing a dynamic index system of livable city 
based on big data through the example of the construction of livable city in Zhuhai. Zhuhai is one of the 
first 90 pilot smart cities by the Ministry of Housing and Construction, and has formulated documents 
such as "Zhuhai Smart City Construction Master Plan (2013-2020)", "Zhuhai Smart City Construction 
Recent Action Plan (2013-2015)" and "Smart Zhuhai 2015 Action Plan". 

3.1. Current Development of Zhuhai City 

Zhuhai is one of the four special economic zones initially established in China, located in the 
southwestern coast of the Pearl River Delta, northeast of Shenzhen and Hong Kong across the sea, south 
and Macao land connected, northwest and directly west adjacent to Jiangmen City, north and Zhongshan 
City, 140km from Guangzhou, is both the main outlet to the sea in the West River basin, but also an 
important port of China's external links. Zhuhai has a land area of 1,701km2 and a sea area of 6,135km2. 
At the end of 2009, the city had a resident population of 1,491,200, of which 1,026,500 were registered, 
making it the smallest city in Guangdong Province among the 21 prefecture-level cities in terms of 
population size and land area. According to the data of the seventh census, the resident population of 
Zhuhai was 2,439,850,000(deadline is 00:00 on November 1, 2020). 

 

Figure 1. Zhuhai City Administrative Map. Source: Internet. 
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3.2 Background of livable city construction in Zhuhai 

Zhuhai attaches great importance to the construction of ecological civilization, always adheres to the 
development path of economic development and ecological protection, and has put forward the 
development requirements of environmental livability comparable to those of advanced countries in 
Europe and the United States under the new situation, and strives to build a model city of beautiful China. 
In terms of overall strategy, Zhuhai has issued policies and programs such as the Decision on 
Implementing the New Urbanization Strategy and Building an International Livable City and the Work 
Plan for Reforming the Ecological Civilization System in Zhuhai. The plan is to build Zhuhai into an 
international livable city in three steps, basically approaching an international livable city by 2020, and 
basically building an international livable city in 5-10 years. 

At the same time, Zhuhai attaches importance to the application of big data and smart city construction, 
and Zhuhai is one of the first 90 pilot smart cities of the Ministry of Housing and Construction. It has also 
formulated documents such as "Zhuhai Smart City Construction Master Plan (2013-2020)", "Zhuhai Smart 
City Construction Recent Action Plan (2013-2015)" and "Smart Zhuhai 2015 Action Plan", which focus 
smart city construction on transportation, industrial development, city management, social services, 
cultural heritage and talent convergence. By creating a wisdom service center, deepening the theme of 
wisdom applications, building wisdom service channels, consolidating information infrastructure and 
other tasks and work, as well as intelligent transportation construction project, geographic information 
platform construction and other ten key projects to achieve wisdom management, wisdom services, so as 
to achieve the goal of building a beautiful and livable city. In the construction of smart city, the 
acquisition and application of big data occupies an important position. The construction of smart city 
platform helps to obtain and integrate a large amount of urban static data and spatial data of urban 
operation status such as traffic travel, population distribution, urban microclimate and urban 
environment. It provides data support for urban planning and management with high spatial and 
temporal resolution, helps to realize the refinement and dynamization of urban planning and 
management, and provides the basis for decision making for the construction of an international livable 
city. At the same time, the construction of livable Zhuhai and the implementation of the relevant livability 
index also enriches the application field and depth of Zhuhai's big data, and adds an important 
component to the construction content of the smart city. 

3.3 The "Zhuhai City Index System for Building an International Livable City" has been 

compiled 

In November 2014, the Zhuhai Housing and Urban-Rural Development Bureau organized the preparation 
of the "Zhuhai International Livable City Indicator System", a comprehensive and systematic study of the 
livable city construction target system conducted by the Ecological City Planning and Construction Center 
of the China Urban Science Research Association (hereinafter referred to as "CUSR"). The CUSR proposed 
the structure of the index system with the overall objectives of "ecological safety and sustainability, 
compact and pleasant space, green and smooth travel, quality and shared services, social peace and 
harmony, low carbon and innovative economy, and international diversity of humanities", covering all 
elements of environmental, economic and social development. At the same time, through a scientific 
index system research process, a set of index system including 7 major objectives, 35 implementation 
paths and 70 specific indicators was formed to comprehensively and systematically guide and evaluate 
the progress and level of the construction of a livable Zhuhai. 

Data on 70 indicators in seven major areas were collected through a series of channels, of which 49 of the 
70 indicators were obtained through official statistics and analysis, including official statistics, including 
Guangdong Province and Zhuhai Statistical Yearbook, Zhuhai Statistical Information Network, as well as 
statistics and various indicator system data available from various departments and district governments 
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in Zhuhai. Public satisfaction rate of urban environmental protection, satisfaction rate of urban landscape 
control, average commuting time, satisfaction rate of governmental environment, happiness index of 
residents, satisfaction rate of barrier-free facilities, and satisfaction rate of tourists are 7 indicators that 
need to be obtained through relevant questionnaire surveys. The following 14 indexes need to be 
analyzed and calculated using big data, CAD, GIS spatial analysis, etc.: forest coverage, proportion of 
ecological protection land to national land area, naturalization rate of water bodies' shorelines, 
proportion of areas close to nature within a 10-minute walk, average block length, coverage rate of 
sidewalk boulevards, coverage rate of park green space service radius, development rate around TOD 
model, road network density, density of slow traffic line network, coverage rate of 300-meter service 
radius of bus stops, connection rate of self-confidence car rental points at bus stops, coverage rate of 10-
minute public cultural and sports service circle, coverage rate of emergency disposal radius of emergency 
evacuation sites. 

3.4 Problems of the existing Zhuhai livable city index system 

The "Zhuhai International Livable City Index System" has been compiled to comprehensively and 
systematically construct the framework of Zhuhai's international livable city index system, giving the 
indexes for building an international livable city in seven aspects, including humanistic international 
diversity, compact and pleasant space, ecological safety and sustainability, green and smooth travel, 
quality and shared services, low-carbon and robust economy, as well as peace and harmony of values, to 
provide good support for the construction of a livable city. The index system provides a good support for 
the construction of livable cities. Although the index system provides a good basis for this study and a 
framework for livability assessment, the index system assesses the livability of Zhuhai as a whole city and 
does not describe the variability of livability indicators over time. It is difficult to propose improvement 
measures in a targeted manner. 

4. Construction of Ten Livable Zhuhai Livelihood Indicators Based on Big Data 
- An Example of Livable City Construction in Zhuhai 

4.1. The idea of constructing the indicator system 

“The Indicator System for Building an Internationally Livable City in Zhuhai” gives indicators for building 
an internationally livable city in seven aspects: humanistic international diversity, compact and pleasant 
space, ecological safety and sustainability, green and smooth travel, quality and shared services, low-
carbon and robust economy, and peace and harmony of values. This study takes the index system 
compiled by the Urban Science Council as the basis and framework of the study, and combines the 
characteristics of big data to evaluate the existing indexes from several aspects, so as to lay the 
foundation for the selection and establishment of the indexes in this study. In view of the shortcomings 
of the existing indicator system, which is "one number for the whole city and one number for the whole 
year", the ten livelihood indicators of livable Zhuhai based on big data are reconstructed, and the 
following three aspects are considered in the selection and construction of the indicator system: (1) 
feasibility: to identify the indicators that can be calculated by applying big data or pan-big data, and to 
give data sources and ideas for calculation of indicators. (2) Necessity: Identify the indicators that can 
improve the quality or reduce the difficulty of acquisition after applying big data decomposition and 
calculation; (3) Operability: Identify the indicators that can be calculated at this stage and on the basis of 
existing data information. 

4.2. Indicator System Components 

This study combines citizens' concerns and the functions of urban space management of the planning 
department, focusing on four aspects: ecology, space, travel, and services to construct ten livelihood 
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indicators. Considering the typicality of the indicators and data availability, 2-3 representative indicators 
were selected for each category. Some of these ten indicators directly correspond to one indicator of the 
City Science Council, some are translated from the indicators of the City Science Council, and some are 
composed of multiple sub-indicators. Indicator scores were converted to 0-100 based on the results of 
big data calculations after standardization. 

No. Category Index Name Index introduction 

1 

Ecology 

Pleasant natural 
environment 

Public satisfaction rate of urban environmental protection, PM2.5 monitoring concentration 
(annual average PM2.5 concentration), water quality monitoring data of water functional areas 

(water quality compliance rate of water functional areas). 

2 

Green space 
accessebility 

Convenience of areas close to nature (proportion of areas within a 10-minute walk of nature), 
convenience of parks and green spaces (coverage rate of 500-meter service radius of parks and 
green spaces), coverage rate of pedestrian boulevards, density of slow mobility traffic network, 

naturalization rate of water bodies' shorelines. 

3 

Space 

Convenient 
neighborhood activities 

Neighborhood size (average block length), land use mix 

4 Reasonable function 
layout 

Radius of daily living circle of occupants 

5 Comfortable 
commuting distance 

Commuting distance (average commuting time) 

6 

Mobility 

Smooth mobility Road network density, real-time vehicle speed (average speed of public transportation during 
weekday peak hours) 

7 

Convenient use of 
public transportation 

Public transportation as a percentage of motor vehicle travel, convenience of using bus stops 
(300-meter service radius coverage of bus stops), connection rate of bicycle rental points at bus 

stops 

8 

Service 

Easy access to 
compulsory education 

Convenience of primary and secondary schools (12-year free education coverage rate) 

9 
Convenient medical 

service 
Convenience of access to health care (number of practicing physicians per 1,000 population, 

number of general practitioners per 10,000 population) 

10 Satisfactory housing 
prices 

Housing prices (housing price to income ratio) 

Table 1. 10 Livable Zhuhai Livelihood Indicators Based on Big Data 

4.3 Research data resource 

The big data in this study includes not only the "big data" that the industry has generally agreed on, such 
as cell phone signaling, webpage crawling, location information of Baidu and Tencent, swipe card records, 
social networking site records, public transportation swipe card and traffic monitoring data. It also 
includes data with 5V characteristics - Volume, Velocity, Variety, Value, Veracity, and all data are 
analyzed and processed without the shortcut of random analysis method (sampling). However, the scale 
of data is not able to be called massive, urban basic information data related to urban planning and 
spatial management. We call it pan-big data, which mainly includes data on the status of urban land use, 
the scale and distribution of infrastructure and public services, and urban environmental monitoring. 

4.4 Calculating index method  

(1) Indicator standardization method 

The comprehensive livability index multi-indicator evaluation method is to combine the information of 
multiple indicators describing different aspects of the evaluation object and obtain a comprehensive 
indicator, so as to make an overall judgment on the evaluation object and make horizontal or vertical 
comparison. In the multi-indicator evaluation system, due to the different nature of each evaluation 
index, it usually has different levels and orders of magnitude. When the level of each indicator differs 
greatly, if the analysis is carried out directly with the original indicator values, it will highlight the role of 
the indicators with higher values in the comprehensive analysis and relatively weaken the role of the 
indicators with lower value levels. Therefore, in order to ensure the reliability of the results, the raw 
indicator data need to be standardized. 

Normalization of data is the scaling of data so that it falls into a small, specific interval. This is done in 
order to allow comparison and weighting of metrics of different units or magnitudes. Common methods 
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are: Min-max normalization, log function conversion, atan function conversion, zero-mena normalization, 
and fuzzy quantization methods. The most typical ones are 0-1 normalization and Z normalization. 

1)  0-1 normalization 

Also known as outlier normalization, is a linear transformation of the original data so that the results fall 

into the [0,1] interval, the conversion function is as follows:  

One drawback of this method is that when new data are added, it may lead to changes in max and min, 
which need to be redefined. 

2) zero-mean normalization 

Also called standard deviation normalization, the processed data conform to the standard normal 
distribution, i.e., the mean is 0 and the standard deviation is 1. It is also the most commonly used 

standardization method in SPSS, and its transformation function is  

(μ is the mean of all sample data and σ is the standard deviation of all sample data. ) 

Based on the comparison of the two methods and the need to compare the indicators horizontally and 
vertically in this study, the 0-1 normalization method was chosen for the calculation so that the standard 
values of each indicator were in the range of [0-1]. 

(2) Determination of indicator weights 

The weight of an indicator refers to the relative importance of the indicator in the overall evaluation. 
When calculating the Zhuhai Comprehensive Dynamic Livability Index, each weight factor is given the 
same equivalent value. 

(3) Multi-factor spatial superposition of indicators 

When the basic spatial unit is determined and the same basic spatial unit is used for each index, the value 
of each individual index is available for each basic spatial unit and can be calculated directly according to 
the determined weights; when different basic spatial units are used for different individual indexes, the 
spatial overlay and spatial analysis functions are needed to extract multi-attribute information for each 
plot. 

Through these two methods, all the index values of each basic spatial cell are obtained, and then 
standardization is used to determine the standard values of each individual index on the street and grid 
spatial cells, and finally the calculation is performed according to the determined weights. The standard 
values of all indicators under the same cell are summed and divided by the number of indicators, and 
then multiplied by 100 to arrive at the two spaces in the street and grid. 

5.  Index system result 

5.1 Calculation result 

According to Figure 2, it can be seen that the livability degree of each administrative center of Zhuhai is 
higher than that of the suburbs, and the livability degree of the marginal areas of the city is lower. On the 
whole, the livability index of people's livelihood in the central city of Xiangzhou is higher, while the 
livability index of people's livelihood in some areas of Doumen and Jinwan is lower, while in the two 
districts of Doumen and Jinwan, the livability index of the district and town center locations is relatively 
higher, which may be related to the fact that these areas have certain infrastructure and urban 
construction, and also have good natural conditions and ecological environment. 
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Shishan Street Office, Gongbei Street Office, Meihua Street Office, Cuihua Street Office and Jida Street 
Office have relatively high livability indicators for people's livelihoods in general, because these streets 
have a high mix of land use, suitable neighborhood size, and good infrastructure such as transportation 
and services, and residents have a relatively short commuting distance regardless of the small radius of 
the living circle. The Livability Index of Lianzhou Town, Nanshui Town, Pingsha Town, Qianwu Town and 
Doumen Town is relatively low, firstly, because of the unsuitable neighborhood scale and low land use 
mix; secondly, because the transportation facilities, education facilities and medical facilities are not well 
developed and unevenly distributed, resulting in a relatively large living circle radius and a relatively long 
commuting distance for residents. 

 
Figure 2. Well natural environment. Source: Author.     Figure 3. Accessable green space. Source: Author. 

 

Figure 4. Convenient life in neighbourhood.             Figure 5. Reasonable land function layout. Source: Author. 

 

Figure 6. Comfortable commuting distance.                         Figure 7. Smooth mobility. Source: Author. 
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Figure 8. Convenient public transportation.           Figure 9. Convenient compulsory education. Source: Author. 

 

Figure 10. Convenient medical services.                            Figure 11. Satisfing housing price. Source: Author. 

 

Figure 12. Comprehensive Livability Index (Street).  Figure 13. Comprehensive Livability Index (Mesh) Source: 
Author. 

5.2 Application of Index  

Developing a decision support platform for individual citizens - Livability Map, such a platform can be 
developed and personalized based on a mobile app. For example, Mr. Pang's livability map, Mr. Pang's 
main concern is mainly the convenience of medical treatment for the elderly, the proximity of children to 
school, the unobstructed drive to work, and the ability to go to the natural environment with his family at 
ordinary times, for leisure and relaxation. These indicators were combined, and the results are shown in 
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Figure 15. For Mr. Pang, the eastern coastal area of Zhuhai is the most livable, the central central area is 
more livable, and most of the western area is not livable. 

 

Figure 14. The platform of APP. Source: Author.                                Figure 15. Mr.Peng’s livability map. 

6. Conclusion 

By exploring a personalized platform that regularly publishes dynamic livability indicators of Zhuhai to the 
public, this study regularly publishes individual indicators related to people's livelihoods and the 
comprehensive livability index of Zhuhai to the public, providing support for the refined urban 
governance and intelligent management of Zhuhai. The innovation point is the combination of urban big 
data and livable city index system construction, which is a positive exploration of livable city construction 
but has yet to be tested in practice. 
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Abstract 

Policy Planning have the potential to contribute to the strategic development and economic diversification of 

developing countries even without considerable structural changes. In this study, we analysed a set of human-

oriented dimensions aimed at improving energy policies related to the building sector in Qatar. Considering the 

high percentage of expatriate and migrant communities with different financial and cultural backgrounds and 

behavioral patterns compared with local communities in the GCC Union, it is required to investigate human 

dimensions to propose adequate energy policies. This study explored the correlations of socioeconomic, 

behavioral, and demographic dimensions to determine the main factors behind discrepancies in energy use, 

responsibilities, motivations, habits, and overall well-being. The sample included 2,200 people in Qatar, and it 

was clustered into two consumer categories: high and low. In particular, the study focused on exploring human 

indoor comfort perception dependencies with building features. Financial drivers, such as demand programs 

and energy subsidies, were explored in relation to behavioral patterns. Subsequently, the data analysis resulted 

in implications for energy policies regarding interventions, social well-being, and awareness. Machine learning 

methods were used to perform a feature importance analysis to determine the main factors of human 

behavior. The findings of this study demonstrated how human factors impact comfort perception in residential 

and work environments, norms, habits, self-responsibility, consequence awareness, and consumption. The 

study has important implications for developing targeted strategies aimed at improving the efficacy of energy 

policies and sustainability performance indicators. 

Keywords 

Energy policy, Human-building interactions, Empirical behavioral analysis, Machines Learning, 
Thermal comfort, Demand response  

1. Introduction 
The development of a knowledge-based economy represents the core of Qatar’s strategies, with a 
particular focus on social well-being and sustainability (unescwa, 2017). Economic growth rates in Qatar 
have been among the fastest globally in the last two decades, which considerably affected its energy 
demands. The population growth as well has contributed to the increasing number of installed electricity 
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meters in the commercial and residential sectors and electricity consumption. Moreover, the arid climate 
presents a substantial cooling load in the building sector. To illustrate, 46% to 61% of the annual 
electricity is consumed for cooling purposes, as the building simulations of eight residential and 
commercial buildings demonstrated (Nazemi, Zaidan and Jafari, 2021). Up to date, the strategies have not 
included human-building interactions (HBIs) (Labanca and Bertoldi, 2018), although residents indirectly 
and directly interact with equipment and buildings (Angizeh et al., 2021)(Zaidan and Abulibdeh, 2021). 
Accordingly, performance gaps are a result of non-including human factors in energy decision-making 
(Bertoldi, 2019)(Jafari et al., 2020)(Zaidan, Al-Saidi and Hammad, 2019). HBIs are critical for the building 
energy efficiency and conservation equation (B and Lalanne, 2017). Relevant literature has identified 
human factors that impact energy use (Jia, Srinivasan and Raheem, 2017),(Zhao and Magoulès, 2012). To 
illustrate, occupants with ‘wasteful workstyles’ consume up to double the energy that those with “non-
wasteful” styles (Lin and Hong, 2013). Moreover, studies have demonstrated that occupants’ preferences 
depend on gender, age, and cultural and psychological factors (Masoso and Grobler, 2010), (Thiaux et al., 
2019) this and can predict the operation of commercial buildings (Nematchoua et al., 2019),(Appel-
Meulenbroek and Danivska, 2021),(Nazemi, Zaidan and Jafari, 2021) such as offices. According to some 
researchers, human factors in commercial buildings are the ‘dark side’ of energy use (Masoso and 
Grobler, 2010). Accordingly, the implications of occupant behavior are stochastic and require in-depth 
investigation (Hong et al., 2017),(Thiaux et al., 2019), because technology investments are not sufficient 
to ensure higher comfort perceptions and low or net-zero energy in the buildings (D’Oca, Hong and 
Langevin, 2018).  

 

Our study surveyed 2,200 individuals in Doha, Qatar to determine the interdependencies in HBIs using 
empirical and analytical analysis. The sample was clustered using the k-means clustering method into two 
consumer categories in terms of the energy use intensity of their dwellings. We conducted a feature 
importance analysis based on a random forest classification to determine the main factors behind human 
energy consumption patterns. Subsequently, we classified the sample data on the basis of the primary 
human-oriented factors to identify the relationships between the survey elements. The results were then 
used to propose recommendations to integrate human dimensions into energy policy and improve the 
outcomes of strategic plans for the building environment sector in Qatar. 

2. Methodology and Survey Structure 
This study explored human and social factors in improving the efficiency of energy policy and overcoming 
performance gaps in the building sector in Qatar. Accordingly, we surveyed the sample in terms of 
demographic (gender, age, and ethnicity) and socioeconomic (employment status, marital status, 
expenses, and household income) factors and their association with behavioral factors and human 
interactions in building environments. We used both quantitative and qualitative methods to identify 
indoor lighting and thermal comfort and indoor environment preferences and to determine how they 
impact respondents’ performance and well-being. We investigated the habits and routines of the 
respondents in interacting with the building, such as thermostat switching and window use, to determine 
relationships between features. In addition, we explored behavioral and psychological factors, including 
attitudes, motivations, responsibilities, awareness of consequences, and their intercorrelations. The main 
factors are shown in Error! Reference source not found., as well as the human-oriented applications 
based on particular demographic and socioeconomic characteristics of the migrant and local 
communities.  
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Figure 1: Survey framework comprising the data acquisition of human dimensions and building properties of 
the sample 

3. Categorization of Energy Consumers  
Determining primary human-driven factors that impact consumption habits and patterns is required for 
improving energy policies by targeting specific population segments and developing strategies through 
coercive actions, pricing, interventions, incentive modeling, and awareness raising. This is critical for 
Qatar considering its variety in human characteristics. 

3.1. Consumer clustering  

To compare consumption patterns and calculate a new attribute equivalent to energy use intensity (EUI), 
we divided the average monthly electricity payments by floor area to calculate a new attribute equivalent 
to energy use intensity (EUI). Qatar’s residential rate structure is not based on dynamic pricing schemes. 
Subsequently, the k-means clustering method (Jin and Han, 2010) was used to categorize EUI values into 
low and high consumers. We partitioned 1021 respondents into 829 users of Category 1 
(𝐸𝑈𝐼=2.89𝑄𝑅𝑚2) representing low consumers and 192 users in Category 2, representing high 
consumers. Two patterns are illustrated in Error! Reference source not found. and Error! Reference 
source not found.. Subsequently, we used those patterns to perform a feature importance analysis. 

 

Figure 2: Distribution of users’ energy use intensity on the basis of average monthly bill payments and home 
floor area. 
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Figure 3: Low (green area) and high consumer (red area) categories on the basis of the normalized monthly 
bill per area using the k-means clustering algorithm. 

 

3.2. Feature importance analysis  

Machine Learning can be applied to solve complex problems efficiently (Said and Erradi, 2019), 
(Abdelhedi et al., 2020), (Ayadi et al., 2020),(Jabbar et al., 2018). In this study, random forest (RF), a 
widely used machine learning technique (Wainberg, Alipanahi and Frey, 2016) is used. Accordingly, we 
used RF classifiers to conduct the feature importance analysis as they employ bootstrap aggregating 
(bagging) to sample the training dataset to establish a set of decision tree estimators (Breiman, 1996). 
The bagging method generates an ensemble of predictors considering random subsets of the main 
training dataset to enhance the generalization of the ensemble. We used three techniques to perform 
the feature importance analysis using the trained classifier. 

Gini impurity:  
The measure of the quality of split depends on metrics such as the Gini impurity, defined as: 

 
Where  represents the Gini impurity of node I, whereas  represents the ratio of class k among all 
instances in node i. The cost function to train a decision tree on the basis of the Gini impurity and the 
CART algorithm to determine the optimum split is expressed by (Breiman, 1984): 

 
Where  represents the cost function based on feature k, threshold ,  represents the 

impurity of the left or right subset, and  denotes the number of instances on the left or right. 
Random sampling is applied to both the training dataset and the feature set in a random forest classifier. 
RF classifiers can measure the relative importance of features determined based on the extent to which a 
feature, on average, reduces the impurity measure based on Equation 4. 

 

 

Where  denotes the importance of node i, w denotes the weighted number of instances, and  
denotes the importance of feature I. 

• Permutation importance measures an increase in the model’s prediction error following the 
permutation of the values of the feature, consequently breaking the relationship between the 
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feature and the true outcome. If shuffling its values increases the model error, the feature is 
considered important. In contrast, it is considered unimportant if the model error remains the 
same because it implies that the model made the prediction without using the feature.  
 

• SHAP: The SHAP explanation method draws upon coalitional game theory to calculate Shapley 
values, which reflect how to fairly distribute the payout among the features (i.e., the prediction). 
A player can also be represented by a group of feature values. To illustrate, pixels can be 
grouped into superpixels to explain an image, and the prediction is distributed among them. The 
Shapley value explanation is shown as an additive feature attribution method. 

We measured the relative importance of demographic, socioeconomic, and behavioral factors in relation 
to the consumption pattern using two random forest classifiers. We used Gini impurity, random patches 
method, and the bootstrap algorithm to train the random forest to train 500 decision tree classifiers, 
which comprised the random forest. The first model included five attributes as independent variables, 
namely monthly expenses, household income, ethnicity, gender, and age, to categorize the consumption 
category (high and low). Using a ten-fold cross-validation analysis, the random forest estimators 
categorize the two classes with an average accuracy of 93.5% (90-97.1%). Considering the random 
behavior of the feature importance procedure, we conducted 1,000 iterations of the analysis to obtain 
the average feature importance of the independent attributes. We applied the same procedure to the 
second independent variable set consisting of the perceived factors that improve self-responsibility, 
motives for adopting home energy efficiency, and consequence awareness. The average accuracy of the 
second classifier was 92.6% (90-95.1%) for the same cross validation.  
Error! Reference source not found., Error! Reference source not found., and Error! Reference source 
not found. show the correlation between these three variables and the independent variables in the first 
random forest classifier in the following order of importance for the first (household expenses, age, 
ethnicity, gender, and income) and the second classifier (responsibility factor, energy efficiency motives, 
and awareness). Accordingly, household expenses, respondent age, and ethnicity group are sufficient for 
differentiating household energy consumption patterns. In contrast, consequence awareness is not 
crucial for energy consumption. Furthermore, the results indicated that household monthly expenses 
impact the energy consumption more than the income level. The household monthly expenses level 
consists of factors such as appliance use, appliance types, and building characteristics. Age and ethnicity 
group impact the energy consumption, but gender does not. Error! Reference source not found., Error! 
Reference source not found., and Error! Reference source not found. illustrate that consequence 
awareness does not impact aggregate household energy patterns. 
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Figure 4: Feature importance analysis of the energy consumer categories based on demographic and 
socioeconomic factors using the Gini impurity. 

 
Figure 5: Feature importance analysis of the energy consumer categories based on demographic and 
socioeconomic factors using permutation importance. 

 

Figure 6: Feature importance analysis of the energy consumer categories based on demographic and 
socioeconomic factors using SHAP. 
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Figure 7: Feature importance analysis of the energy consumer categories based on human attitudes and 
behavioral factors using the Gini impurity. 

 

 

Figure 8: Feature importance analysis of the energy consumer categories based on human attitudes and 
behavioral factors using permutation importance. 

 

 

Figure 9: Feature importance analysis of the energy consumer categories based on human attitude and 
behavioral factors using SHAP. 

 

Figure 10 shows the associations between the investigated variables and energy consumption categories. 
Arabic and North American groups and older people tend to have high consumption patterns, in addition 
to those motivated by financial incentives and those concerned about home energy efficiency. 
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Figure 10: Energy consumer categories demonstrated based on human-oriented factors. 

4. Discussion 
We investigated the associations between the factors regarding: (1) thermal comfort in residential 
buildings and human-building interactions, (2) productivity and human-building interactions in 
workplaces, (3) behavioral factors and energy attitudes, and (4) financial drivers in residential buildings. 

4.1. Analysis of thermal comfort in residential buildings 

Heating, ventilation, and air conditioning (HVAC) systems keep the indoor environment comfortable, and 
they account for a considerable amount of energy consumption in hot climates as they largely depend on 
user’s preferences. The saving energy in some cases is in contrast with the user’s well-being. Studies have 
demonstrated that the well-being and preferences regarding the indoor environment are in correlation 
with socioeconomic and demographic factors (e.g., (Schweiker et al., 2018; Sintov, White and Walpole, 
2019)). Violin plots based on KDE distributions of the respondents’ perceptions about thermal comfort at 
home and the importance of the comfort level for their well-being are shown in Error! Reference source 
not found.. The right column illustrates the importance of indoor thermal comfort for their well-being 
based on ethnicity, income, and gender. Users’ perceptions of comfort level are presented in the left 
column. Comfort levels of women tend to be higher, implying that they feel more comfortable at home 
than men. Moreover, it can be seen from the right column that women value more indoor comfort than 
men. Considering the household income level, it is in correlation with comfort importance and perceived 
comfort. Furthermore, Qataris, Arabs, and Europeans value indoor comfort more than North American, 
Asian, and Indian ethnic groups. Accordingly, strategies in electricity pricing and financial incentive 
modeling can be proposed to enhance the well-being of communities. Quantifying penalty factors for 
comfort deviation and building design, operation, and control guidelines is also possible. Correlations 
between the occupant’s comfort level and building construction type and conditions were determined as 
well. Error! Reference source not found. shows a general enhancement of the indoor comfort level for 
newer buildings. Moreover, users are in general more satisfied in Arabic-style homes and villas than in 
the flats. In addition, modern buildings offer more comfortable indoor environments. Finally, according to 
the comparison results, central ducted systems and wall-mounted units provide higher indoor comfort 
compared with window air conditioners and ceiling fans. 
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Figure 11: Associations between demographic factors and participants’ perceived thermal comfort at home 
(left column plots) and indoor comfort importance for the respondents’ quality of life (right column plots) 
based on Kernel Density Estimation. 
 

Accordingly, energy efficiency and retrofit financial incentives can be directed toward systems providing 
the lowest comfort levels (and least efficiency) to enhance the overall well-being of society and energy 
efficiency indicators. 

 

 
Figure 12: Correlation between perceived thermal comfort at home and dwelling characteristics. 

 

4.2. Analysis of thermal comfort in workplaces 

In addition, it is possible to use visual and thermal comfort measures to determine lower consumption 
modes and at the same time save energy while meeting user’s preferences, According to Error! 
Reference source not found., ethnicity and gender impact perceived comfort in the indoor environment 
in workplaces. Men prefer higher temperatures (22-24 °C) than women (below 22 °C). Considering 
ethnicities, Asians prefer hot indoor environments compared with North Americans and Arabs. Asians are 
inclined to change thermostat settings and open windows, in contrast to women. Also, Asian ethnic 
groups reported preferences toward light workplaces. Patterns in human-building interactions are shown 
in Error! Reference source not found.. 
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Figure 13: Intercorrelations between the demographic factors and users’ preferences in the workplace  

indoor environment. 

 

 

 
Figure 14: Intercorrelations between the demographic factors and users’ interactions with the building. 

 
Error! Reference source not found. shows patterns concerning the respondents’ perceived comfort at 
work and the impact of the comfort level on productivity and performance. Women value thermal 
comfort more than men, which is in line with the findings relayed to the perceived comfort at home. The 
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results also indicated a positive correlation between income and impact on productivity and perceived 
comfort at work. Regarding ethnicity, Asians and Indians reported less comfort, although it is a critical 
factor for productivity. In addition, the correlations between human-building interactions and indoor 
environment preference with perceived comfort level at work are shown in Error! Reference source not 
found.. According to the results, individuals with hotter indoor environment preferences reported more 
discomfort.  
The results also revealed that those who frequently open windows and override the thermostat tend to 
feel higher thermal discomfort, which implies the importance of thermal discomfort in preventing 
negative human interruptions. The influence of building construction and attributes on the perceived 
comfort level is shown in Error! Reference source not found.. Notably, users of personal offices have a 
higher perceived comfort level at work than those in open office spaces. 

 

 
Figure 15: Associations between demographic factors and participants’ perceived thermal comfort at work 
(left column plots) and indoor comfort importance on the respondent’s work performance (right column 
plots). 

 
Figure 16: Relationship between the respondents’ perceived comfort with (a) a preferred indoor 
temperature, (b) tendency toward thermostat override, and (c) tendency toward opening windows. 
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Figure 17: Relationship between the respondent’s perceived comfort and (a) workplace construction year, 
(b) workplace style, and (c) workplace type. 

 

4.3. Awareness, motives, and responsibility  

We also assessed the associations between human dimensions and factors in terms of perceived energy 
consumption, perceived factors that can enhance energy consumption responsibility, motives for home 
energy efficiency, and climate change awareness. This aimed at assisting decision-making in proposing 
strategies for different population segments, such as developing personal and social norms and raising 
awareness. The associations between ethnicity, income, and gender with consequence awareness are 
shown in the first-row plots of Error! Reference source not found.. The highest income group and 
women are the most concerned about climate change, in contrast to Indian and Arab ethnic groups. Men 
value more financial motives for home energy efficiency, as shown in the second-row plots of Error! 
Reference source not found.. Moreover, this figure also shows that the lower-income groups reported 
financial factors, Qataris social and environmental factors, and other ethnic groups the financial factors as 
the main driver in relation to home energy efficiency. The coercive factors were more prominent among 
male respondents (the third-row plots). North Americans highly value financial incentives, Europeans 
value education, and other ethnic groups coercive actions (Nazemi, Jafari and Zaidan, 2021). Female 
respondents reported considerably more responsible behavior regarding self-perceived energy 
responsibility at work (fourth-row plots), especially in comparison with Indian and Asian ethnic groups. 
The highest proportion of adverse interactions in work environments was reported in the lowest-income 
group. 

1159



Jabbar, R.; Zaidan*, E.;  
Ben Said, A.; Ghofrani A. 

Reshaping Smart Energy Transition 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

 
Figure 18: Intercorrelation between respondents’ attitudes and key demographic/socioeconomic factors. 

 

4.4. Financial drivers in energy consumption patterns  

Determining the primary financial drivers of home energy consumption patterns and their associations 
with human factors allow developing energy strategies. To illustrate, determining if high electricity prices 
of energy subsidies modify energy consumption behavior can inform such strategies. The impact of 
income, ethnicity, and gender on energy pricing and energy use associations is shown in Error! Reference 
source not found.. Thus, high electricity prices can considerably impact men to modify their energy 
consumption, in particular those from Indian, Asian, and Arab ethnic groups. Moreover, electricity pricing 
is more effective strategy for reducing consumption among low-income than high-income respondents. 
In the second row of Error! Reference source not found., the association between human factors and 
willingness to participate in DR programs is illustrated. For women, social and environmental incentives 
are more important for participating in DR programs, whereas men emphasize financial incentives. 
Regarding ethnicities, Qataris, in general, are against participation in DR programs, while other ethnic 
groups reported financial incentives as the most important factor. An association between DR 
participation and the household income level was not determined. The associations between the income 
level, ethnicity, and gender and energy consumption as a result of waived electricity bills are shown in 
the last row. Considering gender, women reported that they would not change their energy use due to 
waived electricity bills. Indian and Arab ethnic groups reported that they would increase the usage in the 
case of waived electricity bills, in contrast to other ethnic groups. Finally, lower-income groups would 
likely increase energy consumption, in contrast to high-income respondents.  
Findings regarding ratepayers’ willingness to participate in demand response programs are shown in 
Error! Reference source not found.. In contrast to villa owners, apartment residents are much more 
inclined to participate in DR. Moreover, there is a distinction between homeowners who are not 
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interested in DR participation and home rental residents who are. Finally, the residents of old-style 
buildings are more inclined toward DR participation. 

 

 
Figure 19: Interdependencies between demographic/socioeconomic factors and financial drivers of home 
energy consumption and DR participation willingness. 

 

 

 
Figure 20: DR willingness association with building attributes with respect to home type, ownership, and 
style. 
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5. Conclusion  
In this study, we carried out an empirical and analytical study by surveying a sample of 2,200 respondents 
in Doha, Qatar with an aim to investigate the influence of behavioral, socioeconomic, and demographic 
factors on human-building interactions. We employed the machine learning method to categorize the 
respondents into high and low ratepayer classes on the basis of normalized energy use per area. The 
feature relevance analysis revealed that the most important factors needed to determine family 
consumption patterns are ethnicity, age structure, and household costs. In addition, the results indicated 
that behavioral traits and human attitudes can be used to categorize the consumption patterns. Owing to 
these findings, the decision-makers can develop strategies aimed at raising awareness among particular 
social communities. Moreover, these findings can contribute to proposing interventions aimed at 
reducing high consumption among specific groups. Furthermore, the findings indicated the considerable 
association between personal well-being and comfort levels in the indoor environment. Importantly, we 
also investigated how socio-economic and demographic factors and building characteristics impact 
human-building interactions. Therefore, one important implication of this study is that it is necessary to 
define incentives (e.g., financial) aimed at increasing well-being in the indoor environment and 
minimizing adverse human-building interactions by investigating and determining specific community 
characteristics. Finally, the results indicated that factors such as income level, ethnicity, and gender 
impact users’ willingness to participate in demand response programs with a monetary incentive, as well 
as the financial drivers regarding residential energy consumption. Owners of older-style buildings, 
apartment occupants, and home rental residents reported higher inclination to participate in DR projects, 
in contrast to homeowners who strongly opposed them.  
This study has some limitations. First, it did not take into account the COVID-19 pandemic and its possible 
impacts on electricity consumption trends. Therefore, we recommend conducting studies that will take 
into account new data updates resulting from the pandemic. Furthermore, this study divided the 
respondents into only two classes: high and low consumers. Therefore, we suggest including a more 
detailed decomposition analysis to fully capture consumption trends of different end-user groups and 
determine related factors. 
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Abstract 

To reduce disturbances and impact from construction transports during urban development, 
logistics flows need to be managed and controlled efficiently. One way to do so is using 
construction logistics setups. However, these rarely take both initiator and end-user perspectives 
into consideration. The paper builds on a longitudinal multiple-case study with cases from 
Belgium, Norway, and Sweden. The cases provide insights on different tools and approaches for 
gathering stakeholder input, simulation and forecasting of transport volumes, what type of 
services are needed in urban construction projects, and different governance measures and 
incentives. A cross-case analysis was performed to find similarities and differences between the 
countries. The result of the study is a conceptual framework, presenting a systems overview of 
the decision routes in urban development linked to construction logistics.  
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1. Introduction  
The growth of the urban population leads to increased demand for construction and renovation works in 
cities. Housing, public utilities, retail spaces, offices, and infrastructure projects are needed to meet the 
increasing number of residents and visitors, urban functions, and changing standards. While construction 
projects contribute to more attractive, sustainable, and economically viable urban areas, a vast amount 
of construction materials needs to be delivered to site. According to Guerlain et al. (2019), a construction 
site receives 2–10 deliveries or 8–10 tonnes of material per day. The impact of construction transport and 
urban development logistics is thus significant and, according to Guerlain et al. (2019), accounts for at 
least 30% of urban freight transports and impacts the surrounding community negatively (e.g. 
congestion, emissions, noise, use of public space, accidents) if not managed appropriately. With 
urbanisation, the amount of construction transport, and its related disturbances, is likely to increase 
(Deloison et al., 2020). Thus, there is a need to minimise the disturbances and emissions caused by 
construction logistics.  

One course of action is to decrease the number of construction transports or adapt their routing through 
planning. Transport planning is dependent on the planning of the construction works, but also on the 
city’s urban planning and existing legislation. Furthermore, construction transports are not independent 
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from the rest of the urban logistics system and actions taken in other parts of the logistics system can 
severely impact the total number of transport movements and thereby the overall transport system’s 
efficiency. The latter is essential to reach UN SDG13 (taking urgent action to combat climate change and 
its impacts) for which improved planning shows great potential to increase transport efficiency (Eriksson, 
2019). One often utilized approach to plan and control construction logistics activities is to employ 
construction logistics setups (CLSs). However, these initiatives rarely consider that end-users of the CLS, 
i.e., contractors, prioritize other goals than reduced disturbances. These perspectives clash as an 
overview is missing of the interactions and decisions taken during urban development that affect and are 
affected by construction logistics planning and management. The purpose of this paper is to develop a 
Smart Construction Logistics Governance Framework, providing a systems overview and guidance on 
tools to be used when deciding how to organize construction logistics in urban development. 

The result of the study is a conceptual framework, presenting a systems overview of the decision routes 
in urban development linked to construction logistics. Additionally, the framework provides guidance for 
developing construction logistics tools in a multi-layered urban development governance setting. 

The paper is structured as follows; after this introductory chapter, a literature review of construction 
logistics in urban development is presented. Thereafter, the research approach is presented, including a 
description of the cases included in the longitudinal study this paper builds on. This is followed by the 
cross-case analysis. Finally, a discussion is provided, and conclusions are presented. 

2. Construction logistics in urban development 
The construction industry is characterized by projects normally being built around temporary 
organizations and relationships, and each new project is seen as unique (Agapiou et al., 1998b). For each 
of these projects, contractors, sub-contractors, consultants, builders’ merchants and logistics operators 
are tendered and procured (Kristiansen et al., 2005), building temporary network structures to ensure 
that resources are in place when needed (Karrbom Gustavsson and Hallin, 2015). These network 
structures are characterized as two-fold (Dubois and Gadde, 2002); within the project the networks are 
tight, whereas between parent company and project, the network is much looser. In urban development 
projects, municipal authorities create an additional layer in the structure (Eriksson et al., 2021), 
stipulating what can built, and how. This layer sets the tone of the possible construction logistics setups 
(CLS) that can be utilized in urban development.  

Houses and infrastructure projects are dependent on that that materials and resources are delivered to, 
and removed from, each site at the correct time (Josephson and Saukkoriipi, 2007) as the end-product is 
produced at the place of consumption (Ekeskär and Rudberg, 2016). In urban development these 
material flows take place in urban areas and the amount of traffic created by construction cannot be 
overlooked. Studies in Sweden, Belgium and the UK (Löfgren, 2010, Strale et al., 2015, Transport for 
London and OPDC, 2018) show that construction-related transport constitutes between 18% to 35% of 
goods-related transports in urban areas. Additionally, construction transports are part of the overall 
traffic system and share the same limited urban infrastructure with other road users (Dablanc, 2007). As 
discussed by Dablanc (2007), urban transports are subject to space limitations, municipal demands on 
environmental impact, noise restrictions and demands from residents and shop owners for accessibility. 
Previous studies, e.g., Lindholm and Blinge (2014), however noted that cities and authorities traditionally 
do not focus on urban goods transport strategies or coordinating the needs of different stakeholders. 
Instead, goods transport and logistics has been viewed as a problem for the logistics industry to solve 
(Lindholm and Blinge, 2014).  

The construction logistics problem for cities today is not the construction materials’ transports as such; it 
is how to ensure accessibility and mobility for stakeholders during the construction time. One way to 
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manage problems related to construction transports is using CLSs such as terminals (e.g., construction 
logistics centres (CLC)), checkpoints or construction logistics plans (CLP). CLPs are documented plans for 
understanding how construction logistics should be managed (Serra and Oliveira, 2003), whereas the 
former two types of CLSs (CLCs and checkpoints) are more operative in their nature. The CLC aims to 
consolidate goods and reduce traffic to site (Hamzeh et al., 2007), while the checkpoint coordinates and 
distributes deliveries to site more evenly over time through planning efforts (Ekeskär and Rudberg, 2016). 
These setups focus primarily on material deliveries to site but can also alleviate on-site issues; having only 
the materials needed for installation reduces congested sectors on-site and the associated risks (Spillane 

et al., 2013). The operative setups can also help by providing loading and unloading zones (Transport for 
London, 2013), on- or off-site warehousing (Ghanem et al., 2018), logistics-based site plans (Fredriksson 

et al., 2021b), on- and off-site materials handling (Lindén and Josephson, 2013), waste management 
(Janné and Fredriksson, 2019) and site coordination (Sundquist et al., 2018). One way to assess the 
impact of construction logistics is to perform simulation and optimization studies for the projects 
(Fredriksson et al., 2021c). Agapiou et al. (1998a) highlight that the focus of any CLS is to improve 
coordination and communication between project stakeholders regarding materials and resource flows 
by acting as a logistics coordinator (LC).  

Stakeholders can be defined as individuals or groups of individuals that can influence the objectives of an 
organization or be influenced by these objectives (Freeman, 1984). Lombardi (1997) argue that 
stakeholders are increasingly involved in decisions related to urban design in many cities. However, 
Macharis and Bernardini (2015) note that stakeholder participation regarding urban mobility and logistics 
is still only applied in a fragmented, limited manner. This is also the case for construction logistics (Janné 
and Rudberg, 2020), for which a participatory stakeholder framework for sustainable construction 
logistics was developed (Brusselaers et al., 2021) as part of the MIMIC project. Following the work 
performed in the two JPI Urban Europe research projects CIVIC (646453) and MIMIC (438.15.403), the 
primary construction stakeholders can be divided into authorities (national, regional, local), program, 

project, or portfolio actors (developers, utility owners, main contractors) and implementation actors 

(contractors, service providers) (Fredriksson et al., 2021a, Brusselaers et al., 2021). According to Janné 
and Fredriksson (2019), there is normally only one-way communication from a public body and/or the 
building supervisor on anticipated impacts. Effective participation requires a deeper understanding of the 
concerns and expectations of all stakeholders to ensure that all stakeholders have the same view of what 
is to be achieved (Macharis et al., 2009). Failing to include stakeholder perspectives in CLS design has led 
to poor rule adherence from main contractors and little understanding of the need and possible 
performance impact of a CLS from stakeholders such as developers, municipalities and main contractors 
(Eriksson et al., 2021).  

3. Research approach 
The paper builds on a longitudinal multiple-case study with cases from Norway, Sweden, and Belgium. 
The cases provide insights on different tools and approaches for gathering stakeholder input, simulation 
and forecasting of transport volumes, what type of services are needed in urban construction projects, 
and different governance measures and incentives.  

Data was collected through interviews with contractors, developers, municipal and governmental 
representatives, and logistics service providers. Furthermore, on-site observations allowed for additional 
understanding of the logistics challenges facing urban development.  

A cross-case analysis was performed to find similarities and differences between the countries. This led to 
a rich understanding of how construction logistics can be approached and governed in different European 
contexts and what knowledge should be transferred between cities regarding urban development and 
construction logistics. 
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3.1 The Norwegian case 

The City of Oslo's main goal and scope is to fulfil international (e.g., the Paris agreement), national (e.g., 
55% emission reduction by 2030 and become carbon neutral by 2050), regional and local (e.g., 95% 
reductions of direct emissions by 2030 in Oslo) environmental goals and ambitions. In Oslo, non-road 
mobile machinery is estimated to account 7% of the city's total GHG emissions (Bellona Europa, 2021). 
The City of Oslo has been a leader in using fossil free, and emission free construction strategies to 
address challenges and needs of projects to achieve these environmental goals and ambitions. Six of 
Norway's biggest cities followed Oslo in setting similar goals, to implement emission free construction 
requirements in all public project by 2025 and both public and private projects by 2030. 

Omsorgsbygg Oslo (OBY), now part of Oslobygg, is one of several municipal enterprises working in the 
construction sector, being a large property manager and building owner with more than 900,000m2 in the 
portfolio, consisting of day care centres, nursing homes, fire stations, drug-related housing, and other 
municipal purpose properties. OBY has been one of the frontrunners in developing and realising emission 
free construction sites through their procurements. OBY has introduced several measures to create 
market through procurement including subsidising for purchasing electric machineries and testing their 
feasibilities through actual pilot projects. However, GHG emission reduction from construction machinery 
and transport of mass and waste, focusing (primarily) on technology shift (towards emission-free) rather 
than optimum construction logistics as the main target. 

3.2 The Swedish case 

Gothenburg is growing with the ambition of having 115 000 new inhabitants in fifteen years’ time. As 
part of this ambition, the municipal developer Älvstranden Utvecklings AB (ÄU) is developing several 
large-scale construction projects in the central parts of the city, close to other ongoing projects. 
Additionally, there are several other major projects underway by the city, or the state (for example, the 
Swedish Transport Administration, which is building the Western Link). This leads to congestion both at 
the entrances of, and around, the construction sites. ÄU, just like all urban planning actors, faces the 
great challenge of reducing the emissions that building a city generates. Since 2019, the company has the 
goal of halving greenhouse gas (GHG) emissions by 50% by 2024. Additionally, there is a belief that 
construction logistics is a temporary problem and as soon as the project is completed, it disappears. 
However, given that ÄU and the city of Gothenburg have many long-term projects planned and in 
progress, it is no longer possible to consider construction logistics as a temporary problem.  

To deal with construction logistics, ÄU has developed a construction logistics strategy, consisting of two 
parts. Part 1 aims at developing a goal for construction logistics that applies to all projects regardless of 
size. To achieve the goal, several possible conceptual CLSs that can streamline or improve the 
construction logistics in a project have been developed. Each project assesses which setup to utilize. Part 
2 consists of a framework with a number of checklists that serve as support in the developing an action 
plan for construction logistics. 

3.3 The Belgian case 

The Belgian case concerns the mixed ‘City Campus’ pilot site in Brussels-Capital Region (BCR), a 17.600 m² 
site for an SME park for agri-food companies and social and student residences. City Campus is organized 
in association with the public-private partnership between owner and city development agency CityDev 
and main building contractor Van Roey Vastgoed.  

Due to its location in a densely populated urban area, both the construction site and the greater 
transport area to and from the site, show needs for a CLS. The construction site is considered as a typical 
‘large’ construction project in Brussels, with a strong output value upon completion and the projects’ 
location offers accessibility to a variety of relevant and potential transport entries and exits. The area is in 
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proximity of a large school, public transport facilities, major road axes such as the R0 ring of Brussels and 
the E19 highway as well as the main navigable inland waterway axes of the Brussels-Charleroi Canal and 
the Willebroekse Vaart. Brussels aims to meet environmental targets by reducing the impact of mobility 
on the environment by achieving -35% of GHG by 2030 as compared to 2005. 

The BCR is a complex web of actors, reinforced by the fact each of the 19 municipalities has its own and 
unique administration and legislation. Furthermore, the Anderlecht neighbourhood offers a rich diversity 
of stakeholders, including a shopping centre, a higher-education college, and local businesses. With many 
stakeholders involved and many potential conflicts, the area thus provides a good foundation for 
understanding stakeholder needs and the overall impact from different construction transport setups.  

4. Cross-case analysis 
All three cases show that a common goal with CLSs is to reduce the impact from construction logistics. 
The City of Oslo, Brussels and ÄU all have goals to reduce environmental impact based on national, 
regional, and EU goals on GHG emission reduction, and all three approach construction logistics partly 
from this perspective. Furthermore, all three cases show evidence of planning in construction logistics 
being perceived as hierarchical, with processes at different planning levels: strategic, tactical, and 
operative. Strategic planning has a long-term horizon and sets the boundaries for the mid-term horizon 
tactical planning, which sets the boundaries for the short-term horizon operative planning. However, the 
three cases also show that due to the complex relationships in the projects, planning on the three 
planning levels are not necessarily performed by the same actor or even with the same goal (Figure 1).  

The focus in Norwegian and the Swedish case is on the strategic level, setting policies and regulatory 
frameworks for how to approach construction logistics. In the Norwegian case, these policies and legal 
frameworks are operationalised through using the strength of the municipality as a big public buyer in 
the procurement processes. In the Swedish case, ÄU acts as an authority in terms of setting policies for 
how construction logistics should be managed by their projects but leaves the actual operationalisation 
up to the individual projects. The Belgian case is more complex with multiple legislative entities (19 
municipalities) with different approaches of how to reduce environmental impact from transports and 
mobility. These entities first need to consolidate their construction logistics strategies before any clear 
operationalised CLS can be implemented.  

Both the Norwegian and the Belgian cases approach construction logistics on a tactical planning level 
through procurement directives following the legislation. These directives are used to procure the CLS to 
be operationalised. As such, the authority level has a direct impact on the development of the CLS. It can 
be argued however, that ÄU’s strategy primarily aims at providing grounds for how to tactically plan for a 
CLS. They provide suggestions of different CLSs and checklists to follow when deciding on the CLS. As 
such, ÄU has provided different CLS scenarios that the projects can refer to in the operationalisation 
process but the actual operationalisation of the CLS up to the individual projects.  
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Figure 1: Case findings in the construction logistics planning levels (strategic, tactical, and operational) 

5. Concluding discussion 
Figure 2 below presents the suggested framework for CLS planning. The framework is divided into the 
three planning stages, highlighting the focus that each stakeholder level should focus on.  

 
Figure 2: Suggested framework for CLS planning on strategic, tactical, and operational levels 

The cases reported in this study all depart from the need to reduce impact from construction logistics 
activities in urban development. As such, on a strategic level, construction logistics in urban development 
will inherently be affected by the national, regional, and local policies and legal frameworks that are 
implemented in a city. These policies and legal frameworks will affect how a CLS is planned for and 
implemented and should lay the foundation for the CLS strategies of the program, project, and portfolio 
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actors. The scope of the CLS should be set on the strategic level and strive to include clearly defined, 
measurable and achievable criteria with focus on logistics (Agapiou et al., 1998a). The scope should also 
take into consideration the work on emission free (to reduce GHG emissions), waste free (to increase 
efficient resource utilisation) and circular (to maximize resource reuse) construction projects. The Oslo 
case shows, setting ambitious level emission free construction strategies, by limiting the scope first 
towards achieving emission free on-site construction setups and services, enable to realise emission-free 
construction site (Fufa et al., 2019, Venås et al., 2020). 

However, to avoid the one-way communication reported on by Janné and Fredriksson (2019), policy 
makers need take into consideration feedback from the industry on what policies are applicable in a 
construction logistics context. Partly this can be achieved by monitoring how the CLSs function in the 
urban transport system and what effect they have on reducing negative impact on the sustainable 
development of the city. As such, we propose that CLS planning includes an impact assessment 
framework with suitable KPIs on the tactical planning level (Brusselaers et al., 2020, Venås et al., 2020) to 
monitor the impact that CLSs have. This would also allow for evaluating existing CLSs to provide guidance 
through the policies on what possibilities are available for managing construction logistics. This would 
also signal that policy makers take the matter seriously, working with the industry to solve the 
construction logistics issues of urban development (Lindholm and Blinge, 2014).  

The goal of CLS planning on the tactical level is to come up with a set of procurement criteria for the CLS 
that can feed into operationalization of the operational planning level. However, in order for the CLS to fit 
the context of the program, project or portfolio (Fredriksson et al., 2021b) we suggest that the initiators 
work with scenarios for different CLSs. The ÄU case show that having a set of pre-defined CLSs can allow 
for setting a CLS that works for the project in focus. These scenarios should include gathering information 
of the program, project or portfolio as well as understanding the surrounding transport situation and 
what is happening in the vicinity of the projects in order to be able to perform simulations and 
optimization of transport flows as suggested by Fredriksson et al. (2021c). Furthermore, to assess which 
stakeholders are affected by construction logistics and a potential CLS, the Brussels case shows that 
including a stakeholder impact assessment study can be a good way to gather this information 
(Fredriksson et al., 2021a, Brusselaers et al., 2021). This is included in the framework as a decision 
category when evaluating the different scenarios and deciding the CLS. Gathering information on 
stakeholder preferences can allow for a CLS that cater to the needs of the projects while simultaneously 
working towards the overall goal of reducing the negative sustainability impact that construction logistics 
has on the city (Eriksson et al., 2021). Evaluating the scenarios on the tactical level is, however, 
dependent on having data to build the evaluations from. How this data is collected and evaluated should 
be part of setting the tactical scope of the CLS. This includes evaluating different sensors and data 
collections methods to be utilized in the CLS.  

The procurement criteria developed on the tactical planning level feeds into the procurement and 
operationalization of the CLS. What is important to note in the operationalization of the CLS is that also 
here it is important to include the different direct stakeholders impacted by the CLS (Eriksson et al., 
2021). As noted in the Brussels and Oslo cases, many different stakeholders are affected by construction 
and construction logistics, so there should be an ambition to inform indirect stakeholders of the progress 
of a construction project and the disturbances that can occur during the time. However, getting the 
acceptance of the CLS is dependent on creating a sense of owned ownership amongst the direct 
stakeholders (Fredriksson et al., 2021b, Brusselaers et al., 2021). As part of creating this sense of 
ownership, current construction logistics practices and the impact that construction has on the 
surrounding society needs to be evaluated and fed back to the CLS organization as well as the 
construction projects.  
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These feedback loops should also consider the procurement criteria set on the tactical level and feedback 
whether they are achievable. Among the main challenges is the uncertainty about availability of 
construction machinery and new zero emission technologies. For example, the technologies for electrical 
construction and logistics machinery are rapidly developing, but there is still a lack of supply. This makes 
it risky for the contractors to rely solely on electrical machinery, and to promise such deliveries in the 
tenders, even though this will give them the highest score during evaluation process. As there is no 
reserve capacity of electrical machinery, a delay in the project or in the delivery of machinery or machine 
failure can have large consequences, making the offer of electrical machinery a difficult decision during 
delivery of the tender. 

6. Concluding remarks 
In urban development projects, important limitations in implementing a holistic view of construction 
logistics are the complex organization of projects today, which are often stuck in a traditional way of 
thinking, especially in the early phase of the construction projects. As an aid to move the construction 
industry forward in terms of construction logistics, this paper has presented a framework for how to 
approach planning for construction logistics on the strategic, tactical, and operational planning levels. An 
important part in the framework is the constant involvement between different stakeholders, particularly 
on the strategic and operational levels, but also on the strategic level. Partly, the framework simplifies 
the strategic level by connecting it predominantly to the authorities. However, large developers and 
contractors can also work on the strategic level with setting their own construction and logistics 
strategies that need to trickle down to the tactical and operational levels. Future research should focus 
on how large companies approach construction logistics from a strategic standpoint and how this is 
diffused within the company, into their programs, projects, or portfolios, and to their partners, e.g. 
subcontractors and suppliers as well as how CLSs are implemented.  
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Abstract 

Facing the demand of urban fine design, it has become a consensus to promote people-oriented 
and quality-oriented urban construction. How to improve the vitality of urban space has become 
the theme of urban construction. As an important factor affecting the urban environment, street 
space largely determines the level of urban vitality and the prosperity of urban public living space. 
It is extremely urgent to improve the quality of street space. In the current implementation and 
evaluation of urban design, there is an urgent need for a comprehensive and rapid evaluation 
system to evaluate the quality of street space. This paper selects the street space of Shanghai 
Lujiazui CBD as research object, synthesizes multi-source data to build a street space quality 
evaluation system including 5 indicators and 18 evaluation factors: street space carrying capacity, 
street space vitality, street environment comfort, street travel safety and crowd social interaction. 
According to the evaluation results and problems, this paper puts forward promotion strategies 
from three aspects: street public space, street public facilities and street support system, hoping 
to provide reference for the evaluation of street space construction. 

 

Keywords 

Street network, Space quality, Multi source data,  Vitality improvement,  Shanghai Lujiazui CBD 

1. Introduction 
Since the promulgation and implementation of a series of macro policies represented by China's National 
New Urbanization Plan (2014-2020), promoting people-oriented and quality-oriented urban construction 
has become a consensus. China's urban construction has transformed to a historical stage of fine 
adjustment and improvement. This means that the focus of urban planning and construction has begun 
to change from the concept of speed priority to the pursuit of quality, and gradually pay attention to the 
life comfort and happiness of urban people. Urban space has changed from incremental planning to stock 
planning. How to improve the vitality of urban space has become the theme of urban construction, and 
street plays a key role in urban public space. It is not only the window of urban appearance, but also the 
epitome of urban spatial form, and an important place to enhance urban vitality. As an important factor 
affecting the urban environment, street space largely determines the level of urban vitality and the 
prosperity of urban public living space, which has always been the research hotspot of scholars at home 
and abroad.  

However, in the past aggressive urban construction, the street space is more and more inclined to the 
traffic attribute and ignores the humanized experience, resulting in the imbalance of street space scale, 
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confusion of structure and loss of vitality. Facing the demand of urban fine design, it is extremely urgent 
to improve the quality of street space [1]. Before looking for improvement measures, it is first necessary 
to evaluate its space quality and find the short board to suit the remedy to the case. Therefore, in the 
current implementation and evaluation of urban design, there is an urgent need for a comprehensive and 
rapid evaluation system to evaluate the quality of street space. 

With the advent of the information age, it brings new ideas and development opportunities for the 
evaluation method of street space quality [2]. In the past, only relying on the traditional data integration 
and drawing design can not meet the needs of a large number of urban streets. Relying on the rapid 
development of computer performance and convenient network platform, digital technology makes it 
possible to collect urban street data and conduct detailed analysis [3]. Multidimensional and multi angle 
data sources and sufficient data samples have entered the research horizon. By building a corresponding 
big data analysis platform and using open multi-source big data such as POI data, road network data, 
spatial morphology data, social media data and urban street view images to study urban street space and 
carry out vitality perception and spatial optimization has become a new direction of urban street 
research [4]. 

based on it, this paper selects the street space of Shanghai Lujiazui CBD as research object, synthesizes 
multi-source data to build a street space quality evaluation system including five indicators: street space 
carrying capacity, street space vitality, street environment comfort, street travel safety and crowd social 
interaction, then puts forward the promotion strategy, hoping to provide reference for street space 
quality evaluation work. 

2. Literature Review and Analytical Framework 
2.1. Literature Review 

Thinking about the quality of street space is not new. The pioneers represented by Jacobs and Lefebvre 
began to discuss space quality and its social and economic effects as early as the 1960s [5]. Gehl, Whyte, 
Lynch and others have deeply studied the characteristics of urban space and constantly summarized the 
methods to improve the quality and vitality of urban space, with street space as the research focus [6] [9]. 
China's research on the quality of street space also starts from the quality of public space. Guo enzhang 
(1998) was the first to make a qualitative standard for the quality of urban public space [7]. He proposed 
that high-quality urban public space should have ten characteristics, such as sociality, identification, 
comfort, safety, harmony, accessibility, pleasure, ecology, culture and diversity. Street space is a kind of 
public space. Street space quality generally refers to two aspects: the composition of street material 
elements (objective) and the perception of environmental landscape quality level (subjective). Research 
on relevant aspects is also mainly carried out from these two aspects. For example, Hou Yan (2016) 
proposed that the core of space quality improvement is to improve the material elements of the street. 
According to the case of the space quality of streets and lanes in the old urban area of Tonglu, he puts 
forward countermeasures and suggestions to improve the space quality of streets and lanes in the old 
urban area [8]; Gan Luoshu (2018), starting from morphology and behavior, summarized the strategies 
and techniques for creating spatial quality of streets and lanes in Chengdu by combining the "Small 
Streets" project of Chengdu [10]. 

These research results still have guiding significance for the current research, but due to the lack of 
quantitative basic data and the construction of evaluation indicators, it is not conducive to further assist 
in refined design practice and control. With the development of the information age and the 
development of computer technology, the acquisition and utilization of multi-source urban data are 
realized. More and more street space quality evaluation methods using data calculation and quantitative 
analysis appear, which can be divided into the following categories: evaluation based on street view 
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image data and image recognition technology, evaluation based on geospatial data and location service 
data, Semantic recognition method evaluation based on deep learning, spatial syntax technology 
evaluation, remote sensing information technology evaluation, etc. Cao Kaizhong (2011) believes that 
spatial syntax can effectively reveal the organizational relationship of urban street space in the category 
of urban research [11]; Rundle et al. (2011) studied 37 pedestrian blocks in New York by evaluating the 
material space index of block environment through street view pictures [13]; Sarkar (2015) and others 
used a wide range of travel demand survey data and vegetation cover index (NDVI) obtained from 
remote sensing infrared images, combined with SDNA software modeling to verify street connectivity, 
street vegetation density and other factors [14]; Xin Ping (2017) constructed the public space quality 
evaluation system of Beijing historical blocks based on the PSPL method, then evaluated the street space 
of Nanluoguxiang to verify the operability and implementation of the system; Fang Yonghua (2018) 
measured the street vitality of the main urban area of Nanjing in a wider range in combination with 
mobile phone signaling data and map POI data [15]; Naik (2018) and others used the data of Place Pulse 
project as the training set to deeply study the street view pictures of 21 cities in the United States, 
measure the perceived security of street space, and quantitatively analyze the security and other 
elements of street space [12]. 

It can be found that the research on street space quality should start from a comprehensive perspective, 
and build an urban street space quality evaluation system from two aspects: objective analysis and 
subjective perception. At the same time, the research of street spatial quality needs: (1) continuous, 
large-scale and high-precision street spatial feature measurement, rather than a few street sections; (2) 
The automatic evaluation model of street spatial characteristics and place quality is used to realize the 
rapid and accurate evaluation of large-scale data [16]. Only by solving the above two problems can we 
really help the practice of street space quality guidance and control. 

2.2. Analytical Framework 

Based on the above research and analysis, combined with the street space quality evaluation methods 
proposed by many scholars, this paper establishes a street space quality evaluation system based on 
multi-source data fusion. It uses multi-source data such as POI data, road network data, spatial 
morphology data, social media data and street view images to establish the basic database for 
quantitative evaluation of street space quality. The evaluation index system of street space quality was 
constructed by using spatial syntax analysis, panoramic segmentation analysis of street view images, 
functional clustering analysis, POI density mixing degree and heat analysis, spatial and temporal variation 
of population density distribution and other analysis methods. The index system relies on the two 
dimensions of material space composition and subjective space perception of urban street space quality, 
including five indicators, 18 evaluation factors in total: street space carrying capacity (construction 
intensity, space form, street green coverage rate, street height width ratio, street space identifiability), 
street space vitality (street function, street scene type analysis, street facade color analysis, business 
hours facing the street analysis), street environment comfort (walking convenience, landscape beauty, 
facilities perfection), street travel safety (street brightness, vehicle interference index, completeness of 
marking facilities), crowd social interaction (Baidu heat map, crowd concentration, social interface index). 
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Figure 1. Evaluation index system of street space quality. Source: Author. 

3. Study Area, Data, and Methods 
3.1. Study Area 

This paper selects the street space in the core area of Lujiazui in Shanghai, which is crowded with people 
and vehicles, as the research object. It is located in the eastern part of the central activity area of 
Shanghai, in the central area of Lujiazui financial and Trade Zone in Pudong New Area, and to the north of 
Lujiazui central green space. The study area is adjacent to Lujiazui Station of Rail Transit Line 2. The 
construction of Pudong South Road Station of rail transit line 14 in the East (the intersection of Pudong 
Avenue and Pudong South Road) has been started, and the transfer station of rail transit line 19 (planned) 
is set here. The west side is next to the Oriental Pearl TV Tower, and the main business area is business. 
There are 7 blocks in the study area, covering an area of about 44.9 hectares. The streets in this area are 
the main part of the main urban area of the city, carrying most of the employment, business and finance, 
economic and trade, cultural and leisure activities in Shanghai. A variety of transportation modes such as 
pedestrian, vehicle and rail transit are mixed and dense, and the quality of street space is worrying, which 
has high research value. 

 

Figure 2. Research Scope. Source: Author. 
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3.2. Methods 

This paper summarizes the relevant research theories and practical methods by reading the literature in 
the field of street space quality at home and abroad; Based on street network shape data, open data of 
Internet comment platform and street view data of Internet map, taking geographic information system 
software ArcGIS as the main working platform, combined with Python programming software, Depthmap 
spatial syntax analysis software and SPSS statistical software for quantitative analysis of multi-source data; 
And use the method of qualitative analysis to evaluate the street space quality of Lujiazui area and 
explore its internal influence mechanism. Specifically, it includes the following research methods: 

(1) Field research method 

Conduct field research on Lujiazui area in Shanghai, mainly on each street in the research area, interview 
street users, observe and record the current situation and problems of street space. 

(2) Big data analysis 

Using the methods of Internet download and exchange and python programming code acquisition, this 
study obtained relevant open multi-source data such as vector map, map POI data, street view pictures, 
social media public comment data and crowd heat data of Lujiazui area in Shanghai, combined with 
semantic segmentation recognition tool based on in-depth learning and other corresponding analysis 
tools, Build a basic database based on Shanghai Lujiazui Street vitality analysis. In addition, the relevant 
data in the database are processed, the data are screened according to the research needs, and the data 
are visually analyzed, so as to lay a research foundation for subsequent analysis [17]. 

(3) Spatial analysis method 

The spatial analysis method mainly analyzes the spatial distribution of crowd flow density and crowd 
aggregation distribution, the aggregation characteristics of map POI data and public comments by using 
the spatial analysis tools in ArcGIS software, and quantitatively analyzes the crowd heat, aggregation 
distribution and other data through spatial analysis, It can find out the vitality accumulation and vitality 
distribution characteristics of specific streets [18]; Analyze the aggregation characteristics of map POI 
data, get the activity behavior characteristics of street users on the street, classify them, and further do 
targeted research on vitality improvement. Through spatial analysis, multi-dimensional and multi angle 
targeted quantitative analysis of street vitality research, enrich vitality and improve research indicators, 
and lay a solid data and theoretical foundation for vitality quantitative research. 

(4) Statistical analysis 

The basic sample data of street spatial quality are further analyzed by using some analysis methods based 
on statistical principles, Excel, ArcGIS built-in analysis tools and other software, and the distribution 
characteristics and aggregation forms of activity elements carried out by street users in the street are 
quantitatively analyzed by using hot spot analysis, kernel density and other analysis methods, so as to 
summarize the proportion of different types of street activity elements, Then summarize the influence 
mechanism of street activity elements [19]. 

3.3. Data Sources 

This paper shares 8 types of data: vector map, POI data, road network data, spatial form data, social 
media public comment data, crowd heat data, street view image data and business hours data along the 
street. Among them, vector map, POI data, road network data and spatial form data are crawled through 
OSM map; Crowd thermal data and street view image data are crawled through Baidu map open 
platform; Social media public comment data is obtained by crawling the evaluation information on public 
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comments; The business hours of street businesses are obtained by consulting relevant network 
materials. 

4. Results 
4.1. Street space capacity 

The indicators of street space carrying capacity include five factors: construction intensity, space form, 
street greening coverage, street height width ratio and street space identifiability. The construction 
intensity and spatial form of the study area are obtained by crawling the OSM data (Fig. 3). It can be seen 
that the development intensity of the study area is high, mainly high-rise and super high-rise buildings, 
and the plot ratio is greater than 5. From the relationship between the map and the bottom of the study 
area, it can be seen that in addition to the plots with high development intensity, there is also a large 
open space, which belongs to the pattern of wide opening and wide cooperation as a whole, which is in 
line with the image characteristics of the urban central area. In the analysis of street greening coverage 
(Fig. 4), it can be found that the ancillary green gardens, green belts, squares and other spaces in the 
study area are developed independently, with uneven quality and style, and lack of connection in space 
and style. At the same time, except for the Central Park, the street greening coverage rate in the study 
area is generally low and lack of green space. The street height width ratio (H/D) in the study area is 
similar, which is greater than 2. The overall street space has a strong sense of oppression and the scale is 
not pleasant. Through the spatial syntax analysis, the street space recognizability evaluation is obtained 
(Fig. 5). It can be known that the higher the road grade, the better the vehicle permeability and 
accessibility. At the same time, due to the division of elevated roads, the pedestrian permeability and 
accessibility in the northeast and southwest of the study area are higher and lower. On the whole, the 
bearing capacity of street space in the study area is close to saturation, the development intensity is high, 
there is a lack of open space such as green space, and the pedestrian suitability is poor. 

 

Figure 3. Construction intensity and spatial form analysis. Source: Author. 
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Figure 4. Analysis of street greening coverage rate. Source: Author. 

 

Figure 5. Analysis of street space identification. Source: Author. 

4.2. Street Space Vitality 

Street space vitality indicators include four factors: Street function, street scene type analysis, street 
facade color analysis and street business hours analysis. By crawling the POI data of various business 
types in the study area through Baidu map and analyzing the street functions by using ArcGIS software 
(Fig. 6), it can be found that the functions of accommodation services and shopping facilities in the study 
area are extremely scarce, and the functions of business houses and scenic spots are also relatively scarce, 
including financial insurance, transportation facilities, companies Public facilities and other functions are 
rich and concentrated in the southwest of the study area, and the stock of other facilities is medium. 
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Based on the street scene type analysis of Baidu map database (Figure 7), the street types in the study 
area are divided into 6 categories. It can be found that there are more traffic oriented streets and less 
green roads and pedestrian or activity space in the study area. Most of the buildings on both sides of the 
street are modern style buildings, and glass curtain walls are used more. The colors inside are mainly 
white, gray, light yellow and other elegant colors. According to the analysis of business hours of street 
businesses (Fig. 8), most of the business hours of the streets in the study area are 7:00-22:00 (the office is 
open 24 hours). The higher the street level, the longer the business hours. On the whole, the vitality of 
street space in the study area is poor. On the one hand, due to the single function of the street and the 
service nature of bringing more people, there are fewer functions and shorter business hours; On the 
other hand, the streets bear more traffic functions, which weakens the openness and sharing of the 
streets to people to a certain extent, resulting in the lack of vitality of the streets. 

 

Figure 6. Street function analysis. Source: Author. 

4.3. Comfort of street environment 

The comfort index of street environment includes three factors: walking convenience, landscape beauty 
and facility perfection. By selecting several representative points in the study area for horizon analysis 
and field investigation and analysis (Fig. 9), it can be seen that there are areas with small horizon in the 
study area. At the same time, field investigation and analysis show that the landscape on both sides of 
the street is less beautiful, mostly small strip green space, small scale and low quality. The semantic 
segmentation recognition tool based on deep learning and other corresponding analysis tools get the 
panoramic segmentation analysis of street view image (FIG. 10). Combined with the field interview, it can 
be found that there are more motor vehicles, fewer bicycles and people, and poor walking convenience 
in the study area; Combined with the above street function analysis results, it can be seen that some 
functions of the street are insufficient, the number of street furniture is small, and the perfection of 
street facilities is low. On the whole, the pedestrian friendliness of the street is low, mainly by car, the 
landscape is broken, there is no connection, the overall aesthetics is poor, and the facilities are imperfect, 
so the comfort of the street environment is poor. 
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Figure 7. Street scene type analysis. Source: Author. 

 

Figure 8. Analysis of the business time of street format. Source: Author. 

4.4. Street travel safety 

Street travel safety indicators include street brightness, vehicle interference index and the perfection of 
marking facilities. Combined with the results of panoramic segmentation analysis of street view image 
above (FIG. 10), except for the road intersection close to the Central Park, the percentage of street sky 
area is generally low within the research scope. It can be seen that due to high-intensity development, 
the brightness of the street is poor, which needs to be supplemented by lighting. At the same time, the 
study area is mixed with pedestrians and vehicles, with a large number of vehicles and serious vehicle 
interference. Through field investigation, it is found that the marking facilities in the study area are 
relatively perfect, but due to the collection of various traffic modes, the marking system is chaotic and 
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not eye-catching enough. In particular, non motor vehicles are prohibited from entering on some roads. 
Due to the unclear marking, there are many false entrances, affecting the normal operation of street 
traffic. Overall, the evaluation of these three factors is poor, so the street travel safety is poor. 

 

Figure 9. Aesthetic degree of landscape. Source: Author. 

 

Figure 10. Panoramic segmentation analysis of street view image. Source: Author. 

4.5. Crowd social interaction 

The social interaction index of the crowd includes three factors: Baidu heat map, crowd agglomeration 
degree and social interface index. Through the analysis of Baidu thermal map and crowd agglomeration 
degree (Figure 11), it can be seen that crowd activities are mainly concentrated in the period of 12:00-
20:00, and there are few people in the period of 20:00-24:00. It can be seen that there are a large 
number of commuters. By crawling the evaluation data from the public comments for keyword analysis, 
the urban environmental emotion analysis (Fig. 12) is obtained to evaluate the street social interface 
index. It can be found that there are more disgust and sadness in the study area, reflecting that the 
dissatisfaction of street users with street space is the mainstream. On the whole, the crowd activity time 
is concentrated, the space satisfaction is low, and the crowd social interaction is poor. 
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Figure 11. Baidu thermal map and crowd aggregation degree analysis. Source: Author. 

 

Figure 12. Urban environmental sentiment analysis. Source: Author. 
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5. Discussion 
Through the above evaluation and analysis, it is found that there are mainly the following problems in the 
study area: first, the function of the public space in the block is single, and there is a lack of positive street 
interface. The current situation is mainly people, vehicle traffic and parking, and there is a lack of the 
function of providing services for people or adding regional vitality. Second, the slow space between 
blocks is discontinuous and interrupted by urban roads; The slow-moving space in the block is of poor 
quality and is mostly occupied by road parking. Third, there are some imperfect public facilities in the 
street space. Fourth, it has the characteristics of a large number of stakeholders involved in urban 
renewal. In view of the above problems, based on the study of the attributes of regional business blocks, 
this paper puts forward promotion strategies from three aspects: street public space, street public 
facilities and street support system. 

5.1. Street public space 

(1) Enrich Street functions and optimize the interface of buildings along the street 

Pay attention to the humanized use needs of the streets and improve the functional diversity and vitality 
of the streets in the business district. Add recreational and leisure services to the street space to 
stimulate the vitality of the street and attract people to stay. By reasonably controlling the height of 
buildings along the street and creating the style of buildings along the street, we can create a positive 
interface of the street and meet the diversified space needs of people, such as comfort, convenience and 
safety. 

(2) Improve the continuity and quality of street slow traffic space 

Improve the continuity and quality of slow traffic space in the Business District neighborhood, and carry 
out slow traffic space design. According to the use needs and activity experience needs of various users in 
public space, humanized Street scale and good slow travel experience are formed through slow travel 
space design. 

(3) Optimize street greening landscape 

Greening along the street can enrich the landscape level of the street, enhance the visual beauty of 
pedestrians, enhance the vitality of the street and activate the street atmosphere. Based on the regional 
characteristics of the street, try to use local green plants as the basis for greening along the street. In 
addition to using flower beds to arrange greening along the street, green plants can also be combined 
with buildings along the street, such as using the outer wall of buildings along the street to arrange 
greening. At the same time, the corner space can be used to transform the micro garden, break the 
original space boundary, open the space to pedestrians, and enrich the space content by setting 
landscape sketches, shadow Gallery, children's activity space and so on. 

5.2. Street public facilities 

(1) Make up the short board of street public facilities 

The number of street public facilities is large and the types are complex. Generally, they can be divided 
into two categories, namely, indication and sign public facilities and urban furniture public facilities. 
According to the current problems and the needs of users in the business district, public space and 
existing buildings can be used to supplement the short board of street public facilities, so as to provide 
convenient, diverse and efficient service function support for users in the business district, so as to add 
regional vitality and catalyze the development of surrounding areas. 

(2) Optimize and improve the quality of public facilities 
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The optimization of street public facilities is based on intensive sharing and enhanced interaction. On the 
one hand, the setting of public facilities should be energy-saving and environmental protection as much 
as possible to avoid resource waste. On the other hand, the interaction of public facilities can be 
enhanced through activities to create a beautiful, clean, hygienic, creative and interesting street 
environment. At the same time, the function of barrier free traffic safety should also be taken into 
account. 

5.3. Street support system 

(1) Establish multi-agent update mechanism 

The renewal and reconstruction of street space often involves multiple subjects. The renewal mechanism 
can be explored by means of case reference and renewal mechanism design, and a highly operable multi-
agent renewal mechanism can be established to help the better implementation and follow-up 
maintenance of street space transformation. 

(2) Explore smart block planning 

Explore the methods of applying existing technologies such as big data and artificial intelligence to the 
function improvement of street space, slow space design or update mechanism design. On the one hand, 
provide more comfortable and convenient facilities and services to street users; On the other hand, it 
provides more intelligent and sustainable operation support for neighborhood management and 
designers. 

 

Figure 13. Street public space enhancement strategy. Source: Author. 

6. Conclusions 
By constructing the street space quality evaluation system, this paper evaluates and analyzes the street 
space in the core area of Lujiazui, Shanghai. The results show that its various service formats are low in 
richness, the slow travel system is broken, the street humanization degree is low, the street space lacks 
streamline and style connection, and the street service level does not match the high-density population 
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This paper puts forward the improvement strategies from three aspects of the street support system, and 
points out that in the street planning and design, different types of squares and commercial facilities 
should be set up in combination with the diversified needs of residents, so as to make the street have 
diversified functions, improve the accessibility of traffic and the comfort of the street environment, so as 
to accumulate popularity and make the street more dynamic. 

The evaluation system proposed in this study has low evaluation results for traffic trunk roads, but it fully 
meets the requirements as a functional road, so it is more suitable for the evaluation of living street 
space quality and has high universal applicability. The highlight of the research is to use multi-source big 
data and a variety of analysis methods to evaluate the street quality from the two dimensions of physical 
space characteristics and people's subjective perception. However, at the same time, due to the data 
sources and research technology, this study still has some limitations. In the follow-up research, a more 
comprehensive evaluation can be carried out by integrating the attributes of the street itself. 
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Research Paper 

Speculative Planning: Agrarian-Urban 
Transformation in Peri-Urban areas 

Case study of Land Pooling Policy, Delhi 
Vipul KUMAR, TISS Mumbai, India 

Abstract 

Much of the urban transformation in major metropolitan cities of India is taking place on the 

peripheral/peri-urban boundaries of the city. The urbanisation of agricultural lands has been identified 

as a key state strategy to undertake planned development in metropolitan cities but this has revealed 

considerable change over time - shifting from a state-led comprehensive planning towards a more 

market-led speculative planning approach. The research aims to understand the shifting role of the state 

in development of peri-urban areas through examining land pooling policy introduced by the Delhi 

Development Authority. Peri-urban areas are agrarian - urban frontiers marked by unique historical, 

social, cultural, political, spatial and economic relations rooted in local contextual settings. Focusing on 

one peri-urban village in Delhi, the study examines the manifestation of the policy on ground and over 

time, as well as assesses how local agrarian relations and equations have a large bearing on the 

development pattern that emerges in response to state-led land development. The shifting role of the 

state in the planning process, has a large bearing on the relations and equations between different 

stakeholder groups and vice versa. The research concludes by reflecting on the change in planning 

approach, and the implications of different stakeholder groups towards this new model of land 

development. 

Keywords 

Peri-urban, Speculative Planning, Land Pooling, Agrarian, Urbanism 

1. Introduction
The villages located in peri-urban areas provide a unique interaction of social, spatial, economic, and 
environmental mechanisms of a place. These villages located on the periphery of a city, are engulfed 
within the urban boundary by declaring them as urban or development areas, even though there exists a 
rural character within the village. Ramachandran (1989), defines rural-urban fringe as: ‘the area of mixed 
rural and urban populations and land-uses, which begins at the point where agricultural land-uses appear 
near the city and extends up to the point where villages have distinct urban land uses or where some 
persons, at least, from village community commute to the city daily for work or other purposes 
(Ramachandran, 1989, p297).’ 

The Delhi Reforms Rules, 1954 lists 358 villages in Delhi. These rural villages located in and around Delhi, 
continued to be urbanised. While the abadi area1 or the population inside Lal Dora2 was not touched by 
Delhi Development Authority (DDA), and some of the villagers continued to live in the expanding city. The 
Master Plan for Delhi (MPD), 1962 saw rural villages, as sites of shifting village like trades and industries 
from city to the outskirts of the city. As DDA was near its completion of first master plan phase, and failed 

1 Abadi area refers to the residential area within a village. 
2 Lal Dora land or Red Tape property is the name classification assigned to the part of village land, which 
comprises the village habitation, referred to as abadi in this context. 
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to effectively implement the plan, the villages located on peripheral areas of Delhi saw unauthorised 
colonies and slums spiralling up.  

As a result of continuous rise in housing demand, influx of global capital, shift in agricultural patterns and 
mismatch between housing supply and demand, agricultural lands surrounding these villages located on 
the outskirts of the cities are being urbanised. DDA has come up with a market-oriented Land Pooling 
Policy as a planning tool to undertake development in 95 urban villages of Delhi. This marks a 
tremendous shift in approach of DDA in land development from the earlier state led land acquisition 
policy in Delhi. The new policy approach had significantly altered the role of stakeholders such as private 
builders and developers, DDA, land owners, property dealers, who are most associated with land. Land 
speculation has become a central part of development in policy, engaged in by land owners, property 
dealers, builders and developers. This research paper briefly discusses the emergence of land pooling 
policy as a new land readjustment technique in Delhi and analyse the transformation in the planning 
approach from master plan that were followed traditionally to the new sector/project-based approach 
introduced through the land pooling policy.  

The introduction chapter of the research sets a background to the topic and broad significance of the 
research. The second chapter introduces some of the theoretical concepts that are studied to build 
argument while relating the concepts with field based research. The third chapter lays out the 
methodology adopted for undertaking the research and explains why a mixture of qualitative, 
quantitative and mapping methods were used to conduct the research. The fourth chapter introduces the 
case study area by giving a brief location context of Neelwal village in Delhi, and then provides a brief 
summary of Neelwal village through photographs and maps. The fifth chapter discusses the research 
findings by reflecting on understanding the existing landownership pattern inside the village by locating it 
spatially on GIS produced maps and major findings based on targeted interviews conducted with relevant 
stakeholders inside the village. The final chapter summarises the core findings that emerge out of the 
research and tries to connect all of them to put forth a coherent argument.  

2. Literature Study 
Two bodies of literature are identified for conducting the research. The first deals with literature on the 
importance of land as a subject within the practice of urban planning, specifically how land was 
approached within state-led planning in Delhi. The second body of literature deals with agrarian-
urban/peri-urban spaces, and the transformation of land and associated agrarian and socio-economic 
relations as a result of the turn toward a more speculative planning. Studying the interaction of these two 
bodies of literature tell us something larger about state-led planning and the changing nature of the state 
itself, especially in context of planning peri-urban areas. 

2.1 Planning approach in Delhi 

Delhi Development Authority, in its Master Plan of Delhi (MPD) 1962 followed a regionalist model as it 
recommended managing the urban sprawl through a green belt and developing counter magnet 
neighbouring towns around Delhi. DDA acquired about 35,000 acres of land all around Delhi through 
large scale land acquisition policy under the Land Acquisition Act of 1857. The rationale behind large-
scale land acquisition was to ‘reduce land speculation and provide enough housing facilities for the 
Government and other purposes.’ However, a document produced by Town and Country Planning 
Organisation (TCPO) on review of Master Plan of 1962 stated that squatting, unauthorised colonies, and 
non-conforming industries spiralled as the city's spatial segregation progressed. The paradigm of land use 
and complete separation of industry, commerce and housing failed. Though DDA kept acquiring the land, 
but it was not followed by corresponding large-scale housing development (Bhan, 2013). The poor and 
economically weaker sections (EWS) continued to struggle to access affordable housing. The pressure 
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was majorly on peripheral areas where most of the unauthorised colonies sprung up and the 
infrastructural services failed to develop at the same rate.  

2.2 Shift towards Land Pooling Policy 

Since the year 2001 DDA, abstained from large scale public land acquisition in Delhi, even though the land 
prices continued to rise in the city. The dissatisfaction of the landowners with the compensation amount 
offered by DDA led to disputes and litigations, leading to a delay in allotment and increase in the cost of 
land. Apart from failure of large-scale public land acquisition policy, the DDA faced significant challenges 
in the implementation of the Right to Fair Compensation and Transparency in Land Acquisition, 
Rehabilitation and Resettlement (LARR) Act, 2013. These included challenges of providing adequate 
compensation and mandatory preparation of Social Impact Assessment (SIA) and Environmental Impact 
Assessment (EIA) reports required by the LARR Act. Both these challenges pushed DDA to look for an 
alternative model that could provide an easier model of land development. The land pooling model 
introduced in 2013, provided one such strategy to further develop areas on Delhi’s periphery. The policy 
proposed for land assembly and development, created two categories of plots i.e., Category I for 20 Ha3 
and above and Category II for 2 Ha to less than 20 Ha. The land returned to Developer Entity (DE)4 in 
category I and category II was to be 60% and 48% respectively, with rest of the land retained by DDA 
(40% in Category I and 52% in Category II). The development control norms notified in the policy allowed 
a residential Floor Area Ratio (FAR)5 of 400 for Group Housing. The external development charges to be 
incurred for development of city infrastructure was to be paid by DE on actual cost incurred by DDA. The 
policy also stated that DE shall be returned land within 5 kilometres radius of pooled land subject to 
other planning requirement. 

However, the policy was not implemented due to several reasons such as change in political regime at 
the central and state level, complex governance structure of Delhi, ambiguity in FAR and development 
controls and legal issues.  

2.3 Revised Land Pooling Policy, 2018 

DDA took five years to revise and notify the new land pooling policy in 2018. The revised policy 
exclusively mentions ‘private sector’ as an active player in development of Delhi, starkly different from 
earlier land acquisition policies of government and even the first version of the policy. It is also 
interesting to note that DDA has portrayed the outcome to be ‘world class smart and sustainable 
neighbourhoods’ using words such as world class, smart, increase in value of land, portrays the ambition 
and vision of the cities in the global South. From earlier adopting a top-down Master Plan approach, to 
now adopting a bottom-up sector led project planning approach, DDA is changing its larger course of land 
development paradigm. What is different in this new approach is the function of these private developers 
in the planning, design and regulation of urban spaces at a much larger scale which was previously 
confined to scale of a building, or at the most a block. This marks a larger shift in role of states from 
imposing modernist visions, to a more entrepreneurial role in facilitating private-sector development as a 
means of capitalising on the economic opportunities presented by globalisation (Roy & Ong, 2011). 

3 Hectare is primarily used in the measurement of land. 1 Ha is equal to 10000 square meters and 100 Ha is 
equal to 1 square kilometers.  
4 Developer Entity defined in the policy as a land owner, or a group of land owners (who have grouped 
together of their own volition/will for this purpose) or a developer. 
5 Floor area ratio (FAR) is the ratio of a building's total floor area (gross floor area) to the size of the piece of 
land upon which it is built. It is often used as one of the regulations in city planning along with the building-to-
land ratio. 
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Under the revised policy, for a sector to be eligible for development in the policy, a minimum of 70% 
contiguous land of the developable area within the sector should be available. Unlike two types of 
category proposed in 2013 policy, the revised policy eliminated such category and notified that, of the 
total amount of pooled land, 60% will be retained by the Consortium6 for development of residential, 
commercial, public and semi-public facilities and remaining 40% will be surrendered to DDA for 
development of city level physical infrastructure, recreational and public/semi-public (PSP) facilities. The 
consortium will mutually decide a formula for redistribution of developed land/ built space, or any other 
form of fair exchange as part of a ‘Implementation Plan’ and convey the same to DDA with the consent of 
all landowners.  
2.4 Intersection of land pooling policy and peri-urban areas 

The introduction of land pooling policy has promoted the involvement of private players in the 
development of land, the speculation around real-estate and farm lands, and has tremendously 
influenced the new relations around land. Most stakeholders associated with land, are encouraged to 
speculate based on various factors and their social, economic, spatial and political position in the society. 
Gururani & Rajarshi (2018) argues that it is the changing agrarian dynamics that set South Asian 
urbanisation apart from the dominant modes of sub urbanisms and suburbanisation in the Global North. 
With focus on centrality of land, the urbanisation in South Asian cities revolve around these contested 
spaces of peri-urban areas. These are characterised by messy and highly contested processes of 
conversion, acquisition and privatisation of agricultural land. Shubhra Gururani in context of Gurgaon 
discusses how in agrarian societies like India, only by understanding how rural and urban are coproduced, 
can we begin to understand the complex process of sub urbanization and recognize that urban question 
is indeed also the ‘agrarian question’. Through her study of Gurgaon, she explores how the politics of 
caste and class, continue to play a significant role when it comes to dealing with rural and agrarian 
dynamics in context of Peri-Urban areas. The shift in the state's planning approach to encourage 
speculation by a host of private actors becomes important to analyse in the context of peri-urban areas 
as they are the next set of spaces that would be subsumed within the course of urbanisation. 

3. Research Methodology 
The qualitative case study approach that relied on mapping analysis was used to focus on the case study 
area. The case study approach helped in analysing the chronology of events and people’s behaviour over 
a period of time. This helped in examining the decision-making process of various stakeholders as when, 
why and how certain decisions were taken with regard to time, space and process. As one of the research 
questions deals with understanding policy roll out in a particular village, the case study approach helped 
to broaden perspective of understanding the processes around land such as land ownership pattern, role 
of dominant stakeholder groups, governance mechanisms and aspirations of villagers from the policy. 
This approach enabled to delve more into ‘lived experiences of villagers and property dealers in the area’, 
to understand their behaviour, reaction, emotions and response to the policy, as the village is going to 
see a drastic change in future through implementation of the policy. Further research tools such as 
documentation, targeted interviews, mapping, direct observation technique and photographic survey 
were used to better understand and contextualise the research study.  

6 Consortium means a duly registered association having rights, duties & obligations in accordance with law, 
consisting of multiple landowners/ Developer Entities who have come together to pool land for unified 
planning, servicing and subdivision/share of the land or any other defined action for development of sectors 
under the Land Policy as per prescribed norms and guidelines. 
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4. Case study selection  
The National Capital Territory (NCT) of Delhi is divided into 17 planning zones demarcated by DDA (Figure 
1).  

 

Figure 1. Planning Zones in NCT of Delhi. Source: Author 

The land pooling policy is being implemented for 95 villages in Delhi located in five different zones in 
Delhi (Figure 2).  
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Figure 2. Proposed details of land pooling zones in Delhi. Source: Delhi Development Authority. 

Through in-depth case study approach, the study focused on one village i.e., Neelwal village in proposed 
Sector-03 (Figure 3), Zone – L, covered under the land pooling policy. As per Census 2011, the area of the 
village is 340.60 Ha and has 2637 population.  
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Figure 3. Location of Sector-03 in proposed Zonal Development Plan of Zone L. Source: Delhi Development 
Authority 

The houses constructed inside the village reveal a mixture of both urban and rural characteristics. Some 
of the residents have invested huge amount of money in constructing and rebuilding their houses, giving 
them a modern look, while some continue to live in traditional houses made from bricks or mud.  
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Figure 4. A newly built house inside the village with modern architecture and building material. Source: Field 
visit, author. 

 

Figure 5. Open spaces used by residents to keep their cattle and dry cow dungs cakes. The photos reveal a 
mixture of rural and urban characteristics in the village. Source: Field visit, author. 
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Figure 6. Community pond inside the village. The pond is currently used to bathe cattle as the water is not fit 
for drinking purposes. Source: Field visit, author. 

 

Figure 7. Villagers practicing agricultural activities. Cauliflower is one of the main seasonal vegetable sown in 
the village Source: Field visit, author. 

1198



5. Research findings  
5.1 Mapping spatial correlation between landownership pattern and land pooling process 

Using Geographic Information System (GIS) as a tool, a base map was prepared by taking reference from 
Khasra7 map, google satellite image and proposed sector plan prepared by DDA. Based on spatial 
mapping and ownership data, four types of ownership details could be found (Figure 8) i.e., land parcels 
owned by residents of village, land parcels owned by individual owners but not residing in the village, 
land parcels owned by registered private companies/builders/developers and land parcels jointly owned 
by village residents and private developers.  

 

Figure 8. Spatial demarcation of land ownership pattern in proposed sector-03. Source: Author. 

Lands owned by Private Developers and Builders – The lands owned by private players are continuous 
land parcels consolidated together on a large area that would provide an advantage when consortium 
will be formed and redistribution of land takes place. It is observed (Figure 9) that most of the land 
owned by private builders and developers independently or jointly with villagers, has shown willingness 
to register their land under the land pooling policy. Further, a significant amount of these lands is owned 
by single real estate developer group, purchased over a period of time when the policy was first 
announced in 2013. Thus, private builders and developers are a major stakeholder who are driving the 
land pooling process in the village.  

7 Khasra Map is legal revenue department land details record that specifies land ownership and crop details.  
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Figure 9. Correlation between lands owned by private developers and pooled land map. Source: Author. 

Lands owned by villagers – The lands owned by villagers are divided into two types: small and marginal 
lands i.e., land parcels subdivided and owned by multiple owners and large lands i.e., land parcels owned 
by single owner (Figure 10). With subdivision of land into small land parcels and less than 2 ha, these land 
owners cannot individually be part of the consortium and are thus excluded from the formal process of 
sector planning. The lands owned by villagers whether fragmented or consolidated lies mostly in different 
parts of the proposed sector unlike the lands owned by private developers which are mostly continuous. 
This might put villagers at a significant disadvantage at the time of redistribution of lands because the 
policy is silent on redistribution process. It can  also be observed that some of the residents of the village 
who own land in the proposed sector, are yet to register their land under the land pooling policy.  
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Figure 10. Correlation between villagers’ owned lands and registered pooled lands. Source: Author. 

To further understand and establish the correlation based on spatial mapping, in-depth interviews were 
conducted with village landowners and private developers to seek their response and actions towards the 
land pooling policy.  

5.2 Uncertainty about policy provisions 

The ambiguity over the implementation of land pooling policy remains a cause of concern for landowners 
to register their land under the policy. The issue was highlighted by villagers in Neelwal and said, ‘There is 

an apprehension within villagers that, if it is directly registered under DDA, we never know when would 

the development going to take place and the land would remain like this for don’t know how many years. 

How will we feed our children, what will we eat?.’ Some of the village landowners have decided to not 
register their land under the policy because they are unclear about lot of policy provisions. However, they 
are willing to sell their land to private developers who can offer them better and instant cash in hand. 
Since the policy is already delayed by DDA for about 5 years, and amendments are still being made, 
landowners feel that policy will take years to implement and get their pooled lands back.  

5.3 Unsustainable agriculture  

With meagre income, small and marginal farmers find it unsustainable to continue practicing agriculture. 
One of the landowners said, ‘Water is very salty and not feasible for farming. Labour cost is very high. 

Family people don’t want to work, and have to employ labour from outside. Also, size of land has reduced 

significantly. Either people have 1 acre or 1.5 acre of land. The tractor operating cost is high. One cannot 

buy a tractor of his own, and have to rent it. The rent is around 1000/acre per round. That is why we want 

to sell the land. Land has reduced and operating cost is very high.’ Due to fragmentation of land, the 
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operating costs are very high. The small and marginal landowners do not have sufficient financial 
resources to sustain agricultural activities and are ready to sell their land.  

5.4 Private players versus village landowners 

With participation of private players in the land pooling policy, the village landowners constantly referred 
to the competition between them and developers and how the latter will benefit in the long run. Village 
landowners talked about same issues in detail and said, ‘a landowner who owns land between 1-2 acre 

will either have to collude with a developer or form a group with other small landowners to be part of the 

consortium. Developers will first develop their land rather than ours.’ As the policy does not allow 
landowners who own land less than 2 hectares to be part of the consortium, it is unfair to them as they 
might not get a say land redistribution. Bose (1980), has studied that the benefit from the appreciation 
and selling of land benefitted only a few. Barring a few people who could strike a better deal because of 
their social, economic and political situation, the people of urbanised villages fell prey to speculative 
private builders and developers who cheated them (India 1987:4330 as cited in (Mehra A. K., 2005)). 

5.5 Contradictions between lived reality and planned  

The local property dealers who are aware about different hierarchy of plans available for the area such as 
existing Zonal Development Plan, Master Plan of Delhi 2021 and the proposed sector plan talked about 
contradiction and confusion that prevails within real estate dealers. There are few agricultural lands that 
are already converted into small warehouses and for other non-agricultural purposes. Though the 
percentage of existing built-up land for non-agricultural purposes is marginal in comparison to 
agricultural fields available under land pooling policy, the increasing number of warehouses in the area 
and delay in implementation of the policy, further raises a concern on how the policy will accommodate 
these developments within the existing framework. 

 

Figure 11. Warehouses built by residents of Neelwal and Hiran Kudna village in proposed sector 03 on 
agricultural lands. Source: Field visit, author. 

Roy and Ong (2011), discusses the practice of citing a ‘more successful city’ to stir urban aspirations and 
sentiments of intercity rivalry, or pit one city in relation to another by invoking icons of ‘world class’. The 
practice of inter-referencing drive speculation on city’s future residents and the citizens of a city gets 
caught up in inter-city rivalry. In Neelwal, different stakeholder groups compared the existing and 
proposed development by referring to cities or areas located in and outside Delhi. The tentative 
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proposed layout plans such as structure diagram, proposed schematic layout plan, neighbourhood plans 
and character zone maps prepared by DDA for sector-03 has already steered speculation and imagination 
in eyes of local stakeholder such as property dealers who are eyeing to buy best parcels of land from 
village landowners.  

As Bhan (2013) writes, plans do not control but they influence, determine and limit. Within housing in 
Delhi, planning plays at least two key roles: (a) determining spatial patterns even in cities that are 
‘unplanned’ and ‘chaotic’; and (b) producing and regulating illegality. The concepts such as ‘urban 
informality’, ‘flexible planning’ becomes all the way more important and relevant in context of ‘peripheral 
urbanism’ or ‘frontier urbanism’ which is characterised by speculative planning. 

 

Figure 12. Tentative proposed layout plans prepared by DDA for Sector-03. Source: Delhi Development 
Authority. 
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It is interesting to focus on imagination that is created by these plans in the eyes of property dealers. 
Matthew Hull (2011) discusses how state documents such as maps, and reports have a significant impact 
on the material realities along with creating new effects as they get circulated among property owners, 
property dealers, businessmen, bureaucrats and builders. The inter-referencing to cities such as Gurgaon 
and Dwarka by property dealers points to the fact that these property agents have their own aspiration 
of profit making from these developments. These aspirations are based not only on the plans that is 
generated by DDA but also their own experience of interacting with these areas, and hearing stories. 
Though the proposed sector plans have created an aspiration among property dealers, the ambiguity 
around implementation of these plans casts a shadow on how this might take years to materialise on 
ground. 

5.6 Impact of real-estate slowdown and demonetisation 

The economic decisions announced by Central Government such as demonetisation and Goods and 
Services Tax reduced interest among the private investors to participate in the land pooling policy. The 
developers suffer from lack of capital due to demonetisation introduced in 2016. Michael Goldman in his 
study on Bangalore’s peri-urban development has talked about the importance of capital that underlies 
speculative urbanism and investment in these developments (Goldman, 2011). Large sums of capital are 
required to finance these mega projects and urban infrastructure services, often having global linkages. 
The villagers in Neelwal believe that, greater sources of capital available with developers, and their better 
contacts at larger level, will put them at a significant advantage compared to them. Big developers will 
have better sources to speculate, invest, and re-distribute the land parcels. 

6. Conclusion 
The land pooling policy has emerged as one of the prominent land reorganisation and development tools 
in India. With State acting only as a facilitator, the economic, social, and spatial situations around land 
reveal that all cannot be left at the hands of consortium to decide. While speculation around land 
continue, and is further expected to increase, with each stakeholder expecting to benefit and make profit 
in the longer run, the research raises a question on inclusive, affordable and accessible housing for poor 
income groups, even the small land owners inside the village. With half of EWS housing being left for 
consortium to build, it would be critical to evaluate the affordability and even the availability of such 
category of housing. The state has to address the social and equity concerns that arise during the 
implementation of policy. It requires constant interaction with all the stakeholder groups especially the 
small and marginal land owners who will find it difficult to compete with big developers and builders. The 
State has to play a pro-active role in transparency, availability, accessibility, and delivering of information 
to the all the stakeholders in order to achieve an equitable form of development. The dilemmas around 
what to do with their lands can also be gauged from a section of landowners who have turned their 
agricultural lands into warehouse businesses, reflecting on the contradictions and flexibility in planning. 
These practices, conflicts, and negotiations are the result of changing nature of planning at the larger 
level i.e., from comprehensive planning to speculative modes of planning. 

7. Future scope of investigation 
The research is one of the few qualitative studies undertaken while analysing the implementation of land 
pooling policy in Delhi. There are 109 sectors proposed to be developed in 95 villages spread on 
periphery of Delhi under the policy. By analysing one sector, this research provides insights on how the 
policy is rolling out and the kinds of impacts it has on different stakeholder groups. The research further 
opens up certain questions and trends that remains to be analysed as the policy proceeds in its 
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implementation phase. Further, the research will add on to the existing studies on (peripheral /frontier 
/agrarian) urbanism.  
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Abstract 

Rapid urban expansion and climate change significantly affect the land-use structure and regional 
landscape pattern, imparting serious risks to social development, economy, and environment. 
Ecological risk prediction is a prerequisite for the successful management of resources and the 
environment to achieve sustainable development. However, ecological risk research lacks suitable 
methods to predict the ecological risk index and its spatial distribution. Taking the central Zhejiang 
urban agglomeration, in China, as an example, and drawing from land-use data in 2000 and 2020, 
this study applies the future land use simulation (FLUS) model to predict the pattern of land use in 
2040 under three scenarios: natural development, economic growth, and ecological development. 
The landscape disturbance and landscape vulnerability indices, measured using the Fragstats 
software, were applied to calculate the ecological risk index and map its spatial distribution. The 
results show that, by 2040, the overall landscape ecological risk in the study area will decline under 
all three scenarios. The largest spatial difference in land-use-induced ecological risk was that under 
the ecological development scenario; the smallest one was that under the scenario of natural 
development, adhering to the current development goals. The degree of fragmentation had a 
significant effect on ecological risk. By simulating the impact of land-use change on ecological risk 
from 2000 to 2040, this study demonstrates that the land-use change simulation model can predict 
the change in ecological risk under different spatiotemporal conditions. These predictions provide 
an important reference for planning and policy adjustments. 

 

Keywords 

Landscape ecological risk prediction, Multi-scenario, Urban agglomeration 

1. Introduction 
With social development, rapid population growth, and the acceleration of urbanization and 
industrialization, land resources fail to satisfy social demand, and the degree of land-use change gradually 
accelerates (Peng et al., 2021). The changes in the type and spatiotemporal pattern of land use affect 
regional natural ecosystems and generate multiple ecological risks (Estoque and Murayama, 2014). 
Landscape ecological risk assessment, a method to assess the extent of interactions of landscape patterns 
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with ecological processes producing adverse effects through land-use change (Qingpu et al., 2019), is key 
to the sustainable use of urban land resources and the maintenance of regional ecological security. 

Ecological risk assessment has emerged as a natural environmental management tool that permits the 
quantitative assessment of the ecological effects of land-use change (Peng et al., 2016). Currently, there 
are two methods for landscape ecological risk assessment: risk sources and sinks, and landscape patterns 
(Xu et al., 2021). The risk sources and sinks method requires the identification of risk stressors. The entropy 
weight (Gong, 2012), exposure-response (Liu et al., 2014), and other methods, combined with remote 
sensing, are used to identify risk sources and risk receptors (Yazhou and Xiaoping, 2015). Due to the 
differences in the heterogeneity of the land surface and the intensity of natural-environmental and human 
activity interference, regional landscapes have distinct spatial patterns. The landscape pattern method can 
efficiently reflect the spatial distribution and changes in ecological impacts, thereby enabling the 
comprehensive assessment of the potential ecological risk in a region (Zhang et al., 2018). Landscape 
ecological risk has recently become an important research theme that attracts the attention of many 
scholars in China and other countries (Peng et al., 2018; Zhang et al., 2020; Peng et al., 2018). However, 
there is a lack of research on the landscape ecological risk in large cities with a high level of urban 
development, particularly in regions with a special development orientation. In addition, research on the 
simulation of landscape ecological risk and the prediction of the evolution of future land-use patterns 
under different scenarios is also lacking. 

In this study, we develop a landscape loss model to predict future landscape ecological risk under different 
scenarios of land use. The two major objectives of the study are as follows: 1) by taking the central Zhejiang 
urban agglomeration as a research area, exploring the spatiotemporal pattern of landscape ecological risks 
in rapidly developing regions; 2) identifying the planning approach suitable for the rational development 
of land resources in Zhejiang Province. The second part of the study collected data, and the third part 
explained specific methods. Finally, it provided a theoretical reference basis for optimizing the spatial 
pattern of land use, improving the ecological resilience of the landscape, and formulating policies for the 
sustainable development of the region’s land use and ecological environment. 
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2. Study area and data 
2.1. Study area 

 

Figure 1. The location map of study area. Source: Authors, 2021. 

The central Zhejiang urban agglomeration, with a land area of 15,800 km2 located in the middle of Zhejiang 
Province (119°05–120°45 E, 28°35–30°00 N), is the key economic development zone and ecological barrier 
in the region (Figure 1). It includes twelve county-level units in Jinhua, Shaoxing, Quzhou, and Lishui cities. 
The central Zhejiang urban agglomeration is a terrain of hilly basins and alluvial plains with mostly flat 
terrain units and good traffic conditions.  

2.2. Data collection  

To characterize the changes in land use between 2000 and 2020, we used the GlobeLand30 land use 
datasets at a spatial resolution of 30 m, obtained from the National Geomatics Center of China 
(http://www.globeland30.org/). We focused on the seven land-use types generated by data reclassification: 
cultivated land, forest, shrub, grassland, water, construction land, and unused land. The selected drivers of 
land-use change included terrain, climate, and socioeconomic factors. Table 1 lists the specific parameters, 
all of which were acquired from the Chinese Academy of Sciences (http://www.resdc.cn/).  

Table 1. Data declaration. 

Data type Data content Unit Data use 

Land use data Land use type / Model base input data 

Terrain factors 

elevation m Driving factor 

slope 1° Driving factor 

aspect / Driving factor 

Climate factors 
Annual mean temperature ℃ Driving factor 

Annual mean precipitation mm Driving factor 
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Socio-economic 
factors 

distance to highway m Driving factor 

distance to railway m Driving factor 

population distribution people/km2 Driving factor 

GDP distribution yuan/km2 Driving factor 

3.Methods 
3.1. Future land use scenario simulation 

The Future Land Use Scenario (FLUS) model, developed by Xiaoping Liu from the traditional meta-cellular 
automata model (Liu et al., 2017), has an enhanced ability to simulate and predict future land-use patterns. 
The model primarily comprises two parts: an artificial neural network (ANN)-based probability of 
occurrence estimation module and a self-adaptive inertia-and-competition cellular automata module. 
ANNs can simulate multiple driving factors, such as terrain, climate, and socioeconomic factors, and 
establish their relationship between different land-use types. The self-adaptive inertia-and-competition 
mechanism cellular automata module is used to deal with the uncertainty and relative complexity of 
change, to achieve a high-precision simulation of land use/land cover (LULC) change. 

The FLUS model included the following operation steps:  

a) Setting the driving factors, initial year land use data, cost matrix, and neighborhood weight, to 
simulate the land use map of the study area in 2020. The cost matrix is the rule of variation among 
the land use types, which is used to indicate whether the land use types can transform each other or 
not, without any transformation restriction in the first simulation. The neighborhood weight 
parameter is the sprawl intensity of the land type. Its threshold value ranges from 0 to 1: the closer 
the value is to 1, the stronger the sprawl ability of the land type. The total area change reflects the 
degree of outward sprawl of each land type, which is conceptually fully consistent with the 
neighborhood weight parameter. Therefore, in this study, we used Fragstats 4.2.1 to calculate the 
total area change of each LULC type in the central Zhejiang urban agglomeration between 2000 and 
2020. We then used Equation 1 to set the neighborhood weight parameters according to the 
calculation results: 

𝑋∗ =
𝑋 −𝑚ⅈ𝑛

𝑚𝑎𝑥−𝑚ⅈ𝑛
 

Equation 1. X is the total area change of each land-use type, and min and max are the minimum and 
maximum change, respectively. 

b) Verification of the model accuracy: the accuracy of the simulation results was verified using the 
Kappa and FOM coefficients. 

c) Land-use demand forecast: the Markov model was used to predict the scale of demand for each 
land-use type and to obtain the target pixel number of future land use.  

d) Resetting the cost matrix, neighborhood factors, and restricted conditions. The LULC map was 
estimated for the central Zhejiang urban agglomeration in 2040 under the natural development 
(NDS), ecological development (EDS), and economic growth scenario (EGS). The NDS refers to the 
actual change in LULC according to the current situation. The EDS takes the nature reserve as the 
constraint, reduces the conversion rate of cultivated land to construction land by 30%, reduces the 
conversion rate of other ecological land to construction land by 50%, and increases the expansion 
capacity of ecological land according to Table 3. The EGS increases the conversion rate of ecological 
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land to cultivated and construction land by 50% and increases the expansion of other land to 
construction land (Table 4). 

Table 2. Total pixel prediction for each land type 

 
cultivated 

land 
forest 

Grass 
land 

shrub water 
constructional 

land 
unused 

land 

2020 5436872 9390762 750103 157828 344341 1594408 543 

2040.NDS 4666915 9336470 743473 152760 383662 2391068 511 

2040.EDS 4664315 9626646 755148 155703 392553 2070115 513 

2040.EGS 5533483 7607477 709552 138123 383444 3292402 513 

Table 3. The cost matrix in the ecological development scenario (EDS). 

 
Cultivated 

land 
Forest 

Grass 
land 

Shrub Water 
Constructional 

land 
Unused 

land 

Cultivated land 1 1 1 1 1 1 1 

Forest 0 1 1 1 1 0 0 

Grass land 0 1 1 1 1 0 0 

Shrub 0 1 1 1 1 0 0 

Water 0 1 1 1 1 0 0 

Constructional 
land 

0 0 0 0 0 1 0 

Unused land 1 1 1 1 1 1 1 

Table 4. The cost matrix in the economic growth scenario (EGS). 

 
Cultivated 

land 
Forest 

Grass 
land 

Shrub Water 
Constructional 

land 
Unused 

land 

Cultivated land 1 1 1 1 1 1 1 

Forest 1 1 1 1 1 1 1 

Grass land 1 1 1 1 1 1 1 

Shrub 1 1 1 1 1 1 1 

Water 1 1 1 1 1 1 1 

Constructional 
land 

0 0 0 0 0 1 0 

Unused land 1 1 1 1 1 1 1 

3.2. Landscape ecological risk assessment  

Landscape ecological risk enables the quantification of the possibility and degree of negative ecological 
effects on the structure and function of the region’s ecosystem due to natural change or human 
activities(Luo et al., 2018). Based on the analysis of the land use characteristics in the study area and 
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landscape ecology and ecological risk assessment theory, we constructed a landscape ecological risk 
assessment model from the perspective of landscape patterns. The spatial distribution of ecological risk 
was visualized using ARCGIS Pro2.7. 

 

Figure 2. The ecological risk evaluation cells across urban agglomeration in central Zhejiang, China. Source: 
Authors, 2021. 

To spatialize the landscape ecological risk index (ERI), the study area was divided into a 3 × 3 km spatial 
grid, and 1939 risk evaluation cells were obtained (Figure 2). The ERI of each cell was calculated using a 
landscape loss model (Zhang et al., 2020) as follows: 

𝐸𝑅𝐼𝑘 =∑
𝐴𝑘𝑖
𝐴𝑘

𝑛

𝑖=1

× 𝑅𝑖 

Equation 2. Where ERIk is the landscape ecological risk index of the kth risk cell; Aki is the total area of the ith 
LULC type in the kth risk cell; Ak is the total area of the kth risk cell; Ri is the landscape lose index of the ith 
LULC type. 

The landscape loss index, R, was calculated from Equation 3: 

𝑅𝑖 = 𝐸𝑖 × 𝐹𝑖 

Equation 3. Where Ri is the landscape lose index of the ith lnad use type; Ei is the landscape disturbance index 
of the ith LULC type; Fi represents the landscape ecological vulnerability index of the ith land use type. 

Based on the landscape pattern characteristics of the regional ecosystems, we used the landscape 
disturbance and landscape vulnerability indices to obtain the landscape loss index. We then constructed 
an evaluation model of landscape ecological risk that reflected the risk for different LULC types under the 
influence of the external environment. And the landscape disturbance index, E, was calculated from 
Equation 4: 

𝐸𝑖 = 𝑎𝐶𝑖 + 𝑏𝑆𝑖 + 𝑐𝐷𝑖 

Equation 4. Ci reflects the changes in landscape ecological processes. Si reflects the degree of separation of 
different patches in a given landscape type. Di reflects the dominance of patches in different land use types. 
a, b and c represent the weights of Ci, Si and Di, respectively, and a + b + c = 1. 

The different LULC types of Fi were assigned as follows: unused land = 7, water = 6, shrub = 5, cultivated 
land = 4, grass land = 3, forest = 2, construction land = 1. After normalization, the vulnerability index for 
each landscape was obtained.  

1211



4. Results and discussion 
4.1. Spatiotemporal characteristics of land use changes 

 

Figure 3. The land use map under different periods. Source: Authors, 2021. 

Figure 3 shows the spatial distribution maps of LULC from 2000 to 2020 and the simulation of land use in 
the central Zhejiang urban agglomeration in 2040. Cultivated land and forests covered most of the study 
area during the 2000-2040 study period. Construction land was the most variable land-use type from 2000 
to 2020, and its distribution expanded from the center of the study region. The spatial pattern analysis 
identified the structures of Jinhua and Yiwu as the core region. In the NDS, by 2040, the area of construction 
land and watershed had increased, and that of ecological land and cultivated land had slowly decreased 
compared with 2020. In the EDS, the area of all types of ecological land increased significantly, the area of 
construction land increased slowly, and the area of cultivated land decreased. In the EGS, the area of 
cultivated and construction land increased, and that of forest land decreased significantly. 

4.2. Landscape pattern and landscape loss index 

The landscape index in 2040 for each land-use scenario (Table 6) was obtained through Fragstats 4.2.1 and 
the statistical analysis function of Excel 2019. From 2000 to 2040, the disturbance index of ecological land 
decreased. From 2020 to 2040, the landscape ecological risk index (ERI) decreased by 6.6% under the NDS, 
5.6% under the EDS, and 6.3% under the EGS. The overall analysis revealed that, by 2040, the ERI will 
decrease. The ecological risk decreases the most under the NDS. Table 6 shows that, among the seven land-
use types, the contribution of the ERI was the largest for cultivated land and forest and the smallest for 
unused land. This indicates that the occupation and fragmentation of cultivated land and forest have the 
greatest potential impact on the ecological environment and socioeconomic development of the central 
Zhejiang urban agglomeration. The degree of landscape loss under the three scenarios was EGS > NDS > 
EDS. The maximum landscape loss under the EGS was due to the significant increase in forest separation 
and fragmentation. Under the EGS, the spatial distribution characteristics changed from a high-lumpiness, 
centralized distribution to a random, scattered distribution. When the EGS was disturbed by the external 
environment, the ecological loss was greater than that in the other scenarios. The landscape ecological risk 
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under the three scenarios was EDS > EGS > NDS. Although the ecological land area increased under the EDS, 
the patches of this area were difficult to expand, and fragmentation was extremely high due to the 
constraint of the city clusters in central Zhejiang. These conditions led to an increase in ecological risk under 
the EDS. 

Table 5. Indexes of landscape patterns of urban agglomeration in central Zhejiang from 2000 to 2040. 

Landscape Type Time Disturbance 
index (Ei) 

Vulnerability 
index (Fi) 

Lose 
index 

ERI Contribution 
rate 

Cultivated land 2020 0.5988 0.1429 0.0855 0.026311 45.06% 

2040.NDS 0.5763 0.1429 0.0823 0.021739 39.88% 

2040.EDS 0.5742 0.1429 0.0820 0.021686 39.33% 

2040.EGS 0.5979 0.1429 0.0854 0.026742 48.89% 

Forest 2020 0.6794 0.0714 0.0485 0.025786 44.16% 

2040.NDS 0.6754 0.0714 0.0482 0.025484 46.75% 

2040.EDS 0.6789 0.0714 0.0485 0.026414 47.91% 

2040.EGS 0.6422 0.0714 0.0459 0.019768 36.14% 

Grass land 2020 0.4598 0.1071 0.0493 0.00209 3.58% 

2040.NDS 0.4595 0.1071 0.0492 0.002071 3.80% 

2040.EDS 0.4570 0.1071 0.0490 0.002092 3.79% 

2040.EGS 0.4580 0.1071 0.0491 0.001970 3.60% 

Shrub 2020 0.4365 0.1786 0.0779 0.000696 1.19% 

2040.NDS 0.4363 0.1786 0.0779 0.000673 1.24% 

2040.EDS 0.4365 0.1786 0.0779 0.000687 1.25% 

2040.EGS 0.4358 0.1786 0.0778 0.000608 1.11% 

Water 2020 0.4571 0.2143 0.098 0.001908 3.27% 

2040.NDS 0.4554 0.2143 0.0976 0.002110 3.87% 

2040.EDS 0.4547 0.2143 0.0974 0.002164 3.93% 

2040.EGS 0.4572 0.2143 0.0980 0.002126 3.89% 

Constructional 
land 

2020 0.4943 0.0357 0.0177 0.001592 2.73% 

2040.NDS 0.5042 0.0357 0.0180 0.002436 4.47% 

2040.EDS 0.4998 0.0357 0.0178 0.002091 3.79% 

2040.EGS 0.5230 0.0357 0.0187 0.003479 6.36% 

Unused land 2020 0.4593 0.25 0.1148 0.000004 0.01% 

2040.NDS 0.4577 0.2500 0.1144 0.000003 0.01% 

2040.EDS 0.4573 0.2500 0.1143 0.000003 0.01% 

2040.EGS 0.4555 0.2500 0.1139 0.000003 0.01% 
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4.3. Spatiotemporal variations of landscape ecological risk 

Using the natural discontinuity grading method, the calculated landscape ecological risk index in the central 
Zhejiang urban agglomeration was divided into five grades: lowest-risk (ERI ≤ 0.0496), lower-risk (0.0496 
< ERI ≤ 0.0596), middle-risk (0.0596 < ERI ≤ 0.0636), higher-risk (0.0636 < ERI ≤ 0.0736), and highest-
risk (ERI > 0.0736) areas. The ordinary Kriging interpolation method was applied to obtain the spatial 
distribution of ecological risk in the central Zhejiang urban agglomeration using the ArcGIS pro2.7 platform. 
The spatial distribution of the ERI is shown in Figure 4. From 2000 to 2040, the ERI decreased.  

The study region has recently received increased investment in urban infrastructure and environmental 
management. The development of services and advanced manufacturing and the optimization of industrial 
structures for economic growth have been accompanied by improved environmental management. In 
terms of the spatial distribution of ecological risk, the highest-risk and higher-risk areas have gradually 
shifted to the edge of the central Zhejiang urban agglomeration, shrank into smaller areas, and continued 
to decline. Among the three scenarios, the EGS not only had the largest areas of the lowest risk grade but 
also an overall higher risk grade. The NDS, which followed the current development goals, resulted in a 
relatively acceptable ecological risk compared with the other two scenarios. 

 

Figure 4. The spatial distribution of landscape ecological risk under different periods. Source: Authors, 2021. 

Figure 5 shows the total area of each grade of ecological risk in the central Zhejiang urban agglomeration 
in 2000, 2020, and 2040 according to each scenario. The areas of lowest- and lower-risk generally expanded 
from 2000 to 2040, whereas those of the highest and higher risk decreased. Among the three scenarios, 
the EGS had the highest proportion of highest- and higher-risk areas (2.2% and 11.9%, respectively). The 
EDS had the highest proportion of lower-risk areas (48.7%) and a proportion of lowest-risk areas lower than 
that under the NDS (30.9 and 35.6%, respectively). 
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Figure 5. The area of ecological risk levels in each scenario 

5. Conclusion 
This study simulated the future landscape ecological risk in 2040, assessed the ERI, and discussed the 
landscape ecological risk responses to future land-use patterns in the central Zhejiang urban agglomeration 
under three scenarios of land use (natural development, ecological development, economic growth).  

The growth rate of construction land was the fastest during 2000–2020. Cultivated land and forest had the 
greatest impact on the loss index, which affected the landscape ecological risk. The overall landscape 
ecological risk in the study area declined under all three scenarios. The lowest ecological loss and the 
greatest decrease in ecological risk were under the natural development scenario. This phenomenon 
indicated that, in the urban agglomeration of central Zhejiang, development consistent with the current 
policy that pays equal attention to the ecology and economy is the optimal route. 

Land-use change in the study area led to the changes in the landscape pattern. The area of ecological land 
can be effectively protected by restricting the expansion of construction land under an ecological 
development scenario. However, the increase in the total number of patches and the deepening of 
fragmentation would lead to a higher ERI. In the ecological development scenario, ecological land increased; 
however, the ecological risk also increased due to the high degree of fragmentation. This indicates that the 
cost of ecological protection in the study area is extremely high, as the study area is vulnerable to 
interference from the external environment. Therefore, future development should pay attention to the 
connectivity of ecological land. 

Based on these results, the rational allocation of land resources is particularly important. The blind pursuit 
of both ecological areas and economic development is not scientifically justified. The central region of the 
urban agglomeration should adhere to the plan of developing ecological land and construction land in 
patches, forming a focused, pearl-like landscape that will drive the development of western Zhejiang 
Province. Marginal areas such as Longyou, Wuyi, Zhuji, and Jinyun are the key areas of ecological risk 
control in the future. 

The ecological risk value obtained in this study is based on the landscape pattern index as an indicator of 
the relative landscape ecological risk in the central Zhejiang urban agglomeration. The scenario simulation 
is flexible: the use of multi-temporal landscape structure data combined with spatial statistics can quantify 
the relative landscape ecological risk in the study area and reveal the spatial distribution and dynamic 
change of future ecological risk. These insights can guide urban planning strategies. 
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Research Paper  

 

How urban renewal in megacity influences jobs-
housing spatial relationship of industrial park: 

A case study of Caohejing Development Zone 

Shijia LIN, Tongji University, China 

 

Abstract 

Taking Shanghai Caohejing Development Zone as a case study, this paper explores the 
influencing factors of jobs-housing spatial relationship of industrial park in megacity under the 
background of urban renewal, in order to provide some policy suggestions for planning response. 
Firstly, the evolution of jobs-housing spatial relationship is measured by mobile phone signaling 
data. Secondly, Internet map API and online data source are used to explore the influencing 
factors, in addition that Bivariate Local Moran I is used to verify the spatial correlation. It is found 
that the influence of urban renewal is formed by the combined effects of employment 
opportunities, housing opportunities and commuting time costs. The industrial transformation in 
the industrial park has created a large number of employment opportunities. If urban renewal 
fails to provide new housing opportunities nearby simultaneously, and rail transit expands the 
spatial range of acceptable commuting time cost, the jobs-housing spatial relationship will 
change drastically, with the residential enclaves connected by rail transit coming into being. 
Finally, two planning suggestions are proposed for the urban renewal of industrial park, including 
simultaneous housing opportunities and multiple railway lines, for reducing long-distance 
commuting needs and relieving railway pressure. 

 

Keywords 

Industrial Park, Urban Renewal, Jobs-housing Spatial Relationship, mobile phone signaling data, 
Caohejing 

1. Introduction 
As economic development has moved from a high-speed growth stage to a high-quality development 
stage, urban renewal has become an inevitable requirement in China [1]. By reshaping space and resetting 
functions, urban renewal promotes the optimization of urban spatial structure. The renewal of old 
industrial areas is included, which has become more and more important in China in the past ten years. 
It's particularly popular in megacities, such as Beijing, Shanghai, and Guangzhou, for the development of 
urban industries and the improvement of city quality [2-3]. The urban renewal of industrial parks located in 
the central urban areas of megacities generally takes place simultaneously with the industrial 
transformation and upgrading. As industrial transformation is the motivation and purpose, urban renewal 
is the result and the means. The industrial transformation process is generally manifested as a shift from 
traditional manufacturing to financial, scientific and technological innovation and other productive 
services [4-5]. This change in employment structure will bring about the replacement of employees. This 
process has also occurred in the urban renewal of developed western cities such as London, resulting in a 
series of social problems [6-7]. 
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Back in China, taking Shanghai as an example, the "12th Five-Year Plan" to "14th Five-Year Plan" all 
outline the propose to accelerate the promotion of industrial transformation and upgrading, with 
modern service industry as the mainstay, strategic emerging industries as the lead, and technological 
innovation as the driving force. Driven by the industrial transformation policy, the urban renewal of the 
industrial parks in the central city has continued to advance. It has aroused the attention of the academic 
community. Existing studies have paid attention to the industrial policy [8], land system [9], and 
transformation mechanism [10]. However, these researches are all based on the economic perspective, 
focusing on the maximization of input and output benefits, while the spatial rationality of the updated 
functional layout has not been incorporated into the evaluation system [11]. 

Meanwhile it's found that the jobs-housing spatial relationship of some industrial parks has changed a lot, 
especially those which have undergone the urban renewal. Continuing to take Shanghai as an example, 
industrial parks in the central urban area such as Caohejing, Zhangjiang, and Jinqiao that have undergone 
or are undergoing industrial transformation and urban renewal, have all experienced abnormal jobs-
housing separation [12]. Sampling surveys and cell phone signaling data calculations have found that 
compared with other areas in Shanghai's central urban area, the commuting distance of employees in 
these industrial parks has been abnormally increased, and there has been a significant jobs-housing 
mismatch [13-14]. At the same time, the commuter flow of railway lines across these central urban 
industrial parks has increased rapidly, a large-scale one-way tidal rail transit passenger flow coming into 
being [15]. 

These abnormal changes in the jobs-housing spatial relationship are related to the large-scale 
employment turnover in the urban renewal process. As urban renewal has become a requirement for 
high-quality urban development, it is necessary to conduct in-depth research on potential social issues 
such as the jobs-housing spatial relationship of the industry park, so as to avoid blindly emphasizing 
economic development and ignoring accumulated social contradictions in the process of urban renewal 
[16]. This paper takes Caohejing Development Zone in Shanghai as an example to explore the impact 
mechanism of the urban renewal on the evolution of the jobs-housing spatial relationship, in order to put 
forward some planning suggestions for the urban renewal of the industrial parks. 

2. Research framework 
2.1. Research case 

Shanghai Caohejing Development Zone (hereinafter referred to as "Caohejing") was officially completed 
in 1988. It covers an area of 5.98 square kilometers and is located in the southwest of downtown 
Shanghai. Caohejing is one of the first 14 economic and technological development zones constructed in 
China. At the beginning, it developed manufacturing and processing industries such as electronic 
information and biomedicine. Starting from 2005, Caohejing began to accelerate the industrial 
transformation led by technological innovation. It vigorously developed high-value-added modern service 
industries such as technological services and financial services. As of 2019, the tertiary industry 
accounted for more than 86.31% of the regional GDP [17]. 

2011 is an important time node for both the industry transformation and the urban renewal in Caohejing. 
It's the first time that the tertiary industry surpassed the secondary industry in the regional GDP. Also, it's 
the beginning of large-scale functional replacement and spatial renovation. Old factories, old warehouses, 
and old buildings have been implemented one after another [18-19]. According to historical satellite image 
statistics, more than half of the construction land in Caohejing has been renewed, 70% of which took 
place after 2011. 
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2.2. Research methods 

Mobile phone signaling data has been a common technical method to quantify the jobs-housing spatial 
relationship, and it has been widely used in the research of different scales [12][20]. Since mobile phone 
signaling data has only time and space information, socioeconomic statistics and other multi-source data 
are also collected for further analysis of the influencing factors. What's more, exploratory spatial analysis 
methods are used to explore the impact mechanism of urban renewal on the jobs-housing spatial 
relationship of industrial parks in central urban area of megacity at a macro level. 

This research is divided into three steps. First, the industrial transformation and the employment 
turnover brought about by the urban renewal in Caohejing is illustrated by economic statistics and 
enterprises information, while the evolution of its jobs-housing spatial relationship is measured by mobile 
phone signaling data. Secondly, use Internet data to calculate the housing supply around the industrial 
park and the corresponding commuting time. In this way, it's possible to quantify the availability and 
affordability of housing, in addition to verify its impact on the evolution of the jobs-housing spatial 
relationship. Finally, through the discussion of job opportunities, housing opportunities and commuting 
time cost, the mechanism of the evolution of the jobs-housing spatial relationship can be illustrated 
under the background of urban renewal. 

2.3. Data description 

The mobile phone signaling data used in this study are China Mobile’s signaling data from October 18 to 
31, 2011 and China Unicom’s signaling data for the entire month of November 2019. Both are 
anonymous data and do not include personal socioeconomic attributes. Based on the mobile phone 
user’s mobile positioning trajectory, the cumulative time method is used to identify the user’s residence 
and work place [21], located on a network of 1km*1km grid (hereinafter referred to as the "kilometer 
grid"). On this basis, commuting distance is calculated by the line distance of the grid center point. 
Because this research focuses on the evolution of the jobs-housing spatial relationship, commuters who 
work and live in the same grid are not taken into consideration. Due to different data sources, there is no 
need to compare the absolute number of people identified in the two years. The commuting distance and 
the spatial distribution are used to measure the evolution of the jobs-housing spatial relationship for 
Caohejing employees. Economic statistics come from the "Xuhui Yearbook" (2006-2020), including the 
region's GDP, the number of employees, the proportion of the secondary and tertiary industries, etc. The 
enterprises information comes from the Qichacha network platform, an online enterprise credit inquiry 
system, including the name, spatial location, registration time, industry category, etc. 

3. Evolution of the jobs-housing spatial relationship 
3.1. Increase and replacement of employees 

According to economic statistics, at the end of 2005, the number of employees in Caohejing was 98,000, 
which increased to 263,000 at the end of 2019, with an increase of 168.4% in 14 years. The growth was 
the most dramatic in 2011, with a one-year increase of 35%. 

According to the enterprise information, among the enterprises set up after 2005, the proportion of 
advanced manufacturing has dropped significantly, and the proportion of technological services and 
financial services has risen rapidly (Figure 1). Changes in the industry structure mean changes in the types 
of jobs, and the demand for high-tech talents is increasing day by day. In addition, the number of 
enterprises in Caohejing in 2005 was 947, of which only 527 have survived so far, and nearly half of the 
enterprises have been cleared. It shows that in the process of urban renewal in Caohejing, industrial 
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transformation has brought about a dramatic increase in the number of employees and a significant 
change in the employment structure. A large-scale employment turnover has already occurred. 

 

Figure 1. Changes in the employment structure in Caohejing. Source: Author 

3.2. Variation of commuting distance 

Compared with 2011, the average and median of the employees’ commuting distance have increased by 
42% and 69% respectively. That's to say the jobs-housing spatial relationship has changed significantly, 
especially that a large number of long-distance commuters has led to the larger increase in the median. 

Furthermore, compared with cross-grid commuters who both work and live in downtown Shanghai, the 
variation of commuting distance in the context of urban renewal can be shown clearly (Table 1). In 2011, 
the average and median commuting distance of employees working in Caohejing were both 1.5 times 
that of downtown Shanghai. In 2019, they were 1.8 times and 2 times respectively. This shows that the 
jobs-housing separation among Caohejing employees has strengthened significantly. 

Table 1. Changes in commuting distance (measured by km).  Source: Author 

Year 
Shanghai City the central urban area* Caohejing 

average median average median average median 

2011 5.83 3.16 5.39 3.99 8.22 6.07 

2019 8.28 5.82 6.47 5.09 11.65 10.28 

*The central urban area means the space within the outer ring road of Shanghai. 

3.3. Variation of residential distribution 

Considering that the count of commuters identified in the two years is not comparable, cluster analysis is 
used to explore the variation of residential distribution instead of density maps. Use Anselin Local 
Moran's I statistics to identify statistically significant high-high cluster of the employees' residential 
distribution (hereinafter referred to as "residential HH cluster"), with the contiguity-based spatial weight 
matrix and the confidence of 99%. It can be seen that the residential HH cluster was around the industrial 
park in 2011 (Figure 2a), while there was a linear extension along Metro Line 9 toward the southwest of 
the industrial park and away from the city center in 2019 (Figure 2b). The newly added residential HH 
cluster is far away from Caohejing and is not continuous in spatial distribution. But it is basically located 
within 2 kilometers from Jiuting Station, Sijing Station and Sheshan Station, with a clear high-low 
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boundary on the periphery. It shows that the newly added residential HH cluster of Caohejing employees 
is highly correlated with the Metro Line 9. 

   

Figure 2. Cluster Analysis of Distribution of Caohejing Employees' Residence.  

Left: (a) Year 2011. Right: (b) Year 2019.  Source: Author 

From 2011 to 2019, Caohejing experienced a large-scale replacement of employees and drastic changes 
in the jobs-housing spatial relationship. On the one hand, the average commuting distance of employees 
has increased significantly. On the other hand, the residential distribution has evolved from simple "near-
field matching" to the coexistence of "near-field matching" and "long-distance matching" in the form of 
enclaves connected by rail transit. 

4. The influencing factors of the evolution of the jobs-housing spatial 
relationship 
4.1. Commuting time 

Considering that commuting time is a better indicator of commuting cost rather than commuting distance, 
explore the changes in the commuting time of Caohejing employees through online web service API. 
Taking the grid center where the employee resides as the starting point and the Metro Station Caohejing 
as the end point, and supposing that the employee goes to work at about 7:30a.m. by public transport, 
commuting time by rail transit (Figure 3a) and bus only (Figure 3b) are both calculated based on Baidu 
Map API. Compared with commuting by bus only, the reachable space of commuting by rail transit within 
the same time cost expands in multiple directions continuously.  

Considering that 70 minutes one-way is close to the upper limit of acceptable commuting time in the 
central urban area of Shanghai, it's taken as a threshold for quantitative analysis. By overlapping 
commuting isochronous circle and the high-high cluster of Caohejing employees' residential distribution, 
it can be found that commuting by rail transit for 70 minutes can cover 88.5% of the residential HH 
cluster in 2019. In contrast, the reachable space of the same commuting isochronous circle without rail 
transit is greatly reduced. If you don’t take the rail transit, you can only reach 5-6 kilometers away from 
the industry park in 70 minutes.  

The results above show that although the residential enclaves far away from the industry park appear, as 
well as increasing commuting distance, the commuting time cost has not increased significantly. The 
calculation of the commuting isochronous circle based on the Internet map confirms the railway transit 
has greatly expanded the reachable space of 70 minutes, making long-distance commuting still within an 
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acceptable time range. Last but not least, it should be noted that the extended reachable space of 
commuting by rail transit shows continuous and multi-directional characteristics, which cannot explain 
the fact that the newly-added residential HH cluster obviously deviate from the city center and present 
the characteristics of "enclaves" in one direction . 

 

Figure 3. Isochronous Circle of Commuting from Caohejing（overlapped with residential HH cluster） 

Left: (a) with rail transit. Right: (b) without rail transit. Source: Author 

4.2. Housing supply 

The housing choices of new employees in industrial parks in the central urban area are also restricted by 
the location and price of available houses. Generally speaking, employees will choose to live nearby, for 
saving commuting cost. When the surrounding housing is insufficient or too expensive to cover, they 
have to find a house relatively far away. 

Obtain the information of all available houses in Shanghai from the Fangtianxia website, an online real 
estate transaction network platform, and locate all the neighborhoods on the kilometer grid above. In 
this way, the count of neighborhoods in each grid can be calculated, as well as its completed year. 
Considering that 2005 is the beginning of the industrial transformation in Caohejing, new employees 
engaged in emerging productive service industry have a greater chance of obtaining the houses 
constructed after 2005. The proportion of newly built houses is used to characterize housing availability 
(Figure 4a), and the average housing price is used to characterize housing affordability (Figure 4b). Take 
all kilometer grids where Caohejing employees reside into consideration, and realize spatial visualization 
classified by Natural Breaks (Jenks). 

Focus on the spatial range of commuting for 70-minute from Caohejing by rail transit, the proportions of 
newly built houses within and outside the outer ring road are 0.17 and 0.55, respectively, while the 
average housing prices are 77,000 yuan and 44,000 yuan. It shows that the housing availability in the 
central urban area is relatively low, and the housing affordability is relatively poor. Meanwhile, the 
housing availability in the direction away from the city center is gradually increasing, and the housing 
affordability is gradually optimized. In addition, the proportion of newly built houses within 5km of 
Caohejing is only 0.18, while the average housing price is 72,000 yuan. That's to say, there are some 
available new houses around Caohejing, but they keep few and expensive. 

1222



 

Figure 4. Housing supply (overlapped with 70-minute commuting range) 

Left: (a) proportion of newly built houses. Right: (b) average housing price. Source: Author 

Bivariate Local Moran′s I is used to explore the correlation between the residential distribution of 
Caohejing employees and the housing supply in 2019, with the kilometer grid as the spatial unit and the 
70-minute commuting range as the research scope. The spatial weight matrix is constructed based on 
Queen contiguity method. Taking the proportion of newly built houses and the average housing price as 
the first variable, and the count of commuters as the second variable, a statistically significant clustering 
result with a confidence of 99% is selected (Figure 5). 

The grids that passed the significance test can be classified into three clusters, as well as two types. For 
one type, near-field cluster, the proportion of new housing and the count of commuters are mainly low-
high correlation (Figure 5a), while the average housing price and the number of commuters all perform 
high-high correlation (Figure 5b). It reflects that a small number of high-priced houses will also become 
ideal options. Distance directly determines the jobs-housing spatial relationship around the industry park. 
For the other type, two sets of discontinuous long-distance clusters, the proportion of new housing and 
the count of commuters are mainly high-high correlation (Figure 5a), and the average housing price is 
low-highly correlated with the count of commuters (Figure 5b). It shows that over a certain spatial 
distance, within the acceptable commuting time, areas with more newly built houses and lower housing 
prices attract more employees to reside, leading to the long-distance residential "enclaves". 

 

Figure 5. Correlation Between the Residential Distribution and Housing supply (Bivariate Local Moran′s I ) 
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Left: (a) proportion of newly built houses. Right: (b) average housing price. Source: Author 

5. The evolutionary mechanism of the jobs-housing spatial relationship in the 
context of urban renewal 
It is generally believed that job opportunities, housing opportunities, and commuting costs lead to 
personal choice of where to live and where to work， further influencing the urban spatial relationship of 
occupation and residence [22-24]. Job opportunities are reflected in the location of the workplace and the 
type of employment. Housing opportunities are embodied in the available housing locations and housing 
prices. Commuting cost is directly reflected in commuting distance, which actually depends on 
commuting time. The transportation mode of commuting dominates the relationship between distance 
and time. 

5.1. Industrial transformation affects employees’ employment opportunities 

The urban renewal and industrial transformation have brought about a significant change in the types of 
jobs in the industrial parks, leading to a large-scale employment turnover. Beginning in 2005 and 
accelerated from 2011, the urban renewal has not only changed the employment structure of Caohejing 
Development Zone from manufacturing to productive services, but also increased the count of 
employees by 1.7 times. For the newly-increased employees engaged in the productive service industry, 
their work location is fixed in the industrial park, and their residence location depends on housing 
opportunities and commuting time costs. As the employment turnover brought about by the urban 
renewal of the industrial park is inevitable, housing opportunities and commuting cost will ultimately 
determine the jobs-housing relationship.  

5.2. Housing opportunities and commuting time cost jointly determine the changes in the 

jobs-housing spatial relationship 

Next is to find out how housing opportunities and commuting time costs make effects. Firstly, the 
residential location of employees must be within an acceptable commuting time. Secondly, personal 
income level must be taken into consideration, whether buying or renting a house.  

Nowadays, the construction has been saturated in the central urban area of Shanghai, which means the 
newly-built housing supply is the product of urban renewal. For the newly-increased employees brought 
about by the industrial transformation, the urban renewal around the industrial park provides new 
housing opportunities, which determines the possibility of choosing a residence nearby. The change in 
commuting time cost brought by rail transit determines the possibility of long-distance commuting. These 
two factors work together on the evolution of the jobs-housing spatial relationship, and the mechanism is 
shown in Figure 6. 
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Figure 6. The evolutionary mechanism of the jobs-housing spatial relationship in the context of urban renewal. 
Source: Author 

In fact, there has been no significant increase in housing supply during the renewal of the Caohejing 
Development Zone and its surroundings. Meanwhile, Metro Line 9, which opened in 2007, basically in 
sync with the start of the large-scale renewal of Caohejing, extends the reach of 70-minute commuting 
time. Within this range, there have been lots of houses built around Metro Station Sijing and Jiuting in 
the past ten years, providing a large number of housing opportunities, in addition that the housing prices 
and rents are affordable. Due to the housing opportunities and commuting costs, new employees choose 
their residence far away from the industry park, leading to the jobs-housing relationship of "long-distance 
matching" in the form of residential enclaves connected by rail transit (Figure 2b). For these employees, 
the commuting distance is lengthened, but the commuting time is still acceptable. 

For industrial parks in central urban areas of mega cities, the housing opportunities brought about by 
urban renewal directly affect the choice of residence. If it fails to provide housing opportunities in the 
near area, where the Caohejing employees can reach in 70 minutes by bus only, the rail transit plays an 
important role in the evolution of the jobs-housing relationship. It helps reduce commuting cost by saving 
commuting time, so that long-distance commuting is acceptable. However, there is only one rail transit 
line across Caohejing for a long time during the renewal process. Although it has eased commuting 
burden, it can't be neglected that there has been a sharp increase in the passenger flow of Metro Line 9, 
resulting in the overload during morning and evening peak hours. 

5.3. Suggestions on planning strategies for urban renewal of industrial parks 

On the basis of clarifying the mechanism of the evolution of the jobs-housing relationship in the context 
of urban renewal, two suggestions can be drawn for the urban renewal planning of the industrial parks in 
the central urban area of the megacity. 

First, the urban renewal of industrial parks should not only focus on industrial transformation, but also 
provide new housing opportunities within and around the park. Sufficient and simultaneous houses must 
be built in the surrounding area, where can be reached within the reasonable commuting time of 45-60 
minutes. That's to say, the surrounding area should be taken into synchronous planning during the 
renewal of the industry park. Within this scope, urban functions shall be uniformly arranged, and various 
types of land use and building capacity shall be coordinated. 

Second, rail transit must be taken into consideration in the urban renewal of industrial parks. In the case 
that the urban renewal in the surrounding area cannot provide enough new housing opportunities 
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simultaneously, rail transit can expand the reachable space of a reasonable commuting time cost, 
providing more housing opportunities in a larger area. What's more, if there are multiple railway lines 
across the industrial park, the pressure of rail transit during peak periods will be reduced. Particular 
attention should be paid to industrial parks that are not supported by rail transit. In this situation, 
simultaneous and affordable housing opportunities must be provided in and around the park during the 
process of urban renewal. 

6. Conclusion 
6.1. Conclusion 

Taking Shanghai’s Caohejing Development Zone as a case, a quantitative study was carried out on the 
evolution of jobs-housing spatial relationship from 2011 to 2019 and the impact of urban renewal in and 
around the industry park, leading to the following three conclusions. 

First, urban renewal affects the jobs-housing spatial relationship of the industrial parks from two aspects. 
On the one hand, the urban renewal of industrial parks is bound to be accompanied by industrial 
transformation and upgrading. Industrial transformation leads to a large-scale replacement of employees, 
affecting the job opportunities. On the other hand, whether the industrial park and surrounding areas 
can provide new house during the urban renewal affects the housing opportunities, which is reflected in 
the new employees' choice of the residential location. 

Second, in the context of urban renewal, the evolution of the jobs-housing spatial relationship of 
industrial parks is determined by the combined effects of job opportunities, housing opportunities, and 
commuting time costs. The job opportunities brought about by the industrial transformation make new 
employees work in the industrial park. Housing opportunities and commuting time will determine the 
location of individual residence. If urban renewal fails to provide new housing opportunities in the 
surrounding area simultaneously, in addition that rail transit expands the reachable space of acceptable 
commuting time, the jobs-housing spatial relationship will evolve into an "enclave" form of "long-
distance matching" relied on rail transit. 

Third, it is necessary to alleviate the changes in the jobs-housing spatial relationship of the industrial park 
caused by urban renewal. On the one hand, urban renewal planning must consider providing 
simultaneous and affordable housing opportunities in and around the park. On the other hand, attention 
must be paid to the rail transit, especially multiple lines across the industry park, which can alleviate the 
impact caused by the urban renewal. 

6.2. Research outlook 

This article explains the evolution and mechanism of the jobs-housing spatial relationship of the industrial 
park in the central urban area of a megacity from the perspective of job opportunities, housing 
opportunities, and commuting time costs. At the individual level, new employees also have differences in 
occupation, position, and income. Different people have different preference for housing opportunities 
and commuting time cost. Studies have found that differences in individual social attributes can lead to 
different residential choices of employees in the same work place [25]. Since the Caohejing case uses 
anonymous basic data, it is impossible to know the social attributes of the employees, nor can it further 
understand the social differentiation in the jobs-housing relationship. This aspect worth further study. 

This article has explained that changes in the employment structure during the urban renewal of the 
industrial parks in the central urban areas of megacities have brought about large-scale employment 
turnover, which has led to an intensified situation of jobs-housing separation. It's worthy of further 
attention whether it will lead to other changes in the surrounding social structure, and consequently 
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other social issues. For the urban renewal of industrial parks, in addition to issues such as industrial, 
institutional, and spatial changes, it is also necessary to pay attention to social issues brought about by 
the replacement of employees. 
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Based on Population Migration Data of AutoNavi Map 
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Abstract 

With the advancement of urban development, the relationship between cities has gradually 
evolved from a hierarchical structure to a network structure. “Shanghai 2035” emphasizes on 
strengthening collaboration with surrounding cities and develop a metropolitan area with global 
influence. This study selects 9 cities (Shanghai, Suzhou, Wuxi, Changzhou, Jiaxing, Nantong, 
Huzhou, Ningbo, Zhoushan) in the Shanghai metropolitan area mentioned in the “Shanghai 
2035” as the preliminary research scope and use python to obtain population migration data 
from AutoNavi Map to promote research on urban network characteristics. This study refers to 
some mature urban network construction methods, and uses migration index to reflect the 
degree of connection between cities. Combine social network analysis and other methods to build 
a city relationship network based on migration index to analyse urban network characteristics of 
Shanghai metropolitan area. We can tell that the cities in Shanghai metropolitan area have 
formed stable and strong urban ties with each other; and the urban network structure of 
Shanghai metropolitan area has obvious hierarchy, with Shanghai and Suzhou as the core and 
Wuxi, Jiaxing, Changzhou and Nantong as important network nodes. Shanghai metropolitan area 
has the development trend of further expanding to other metropolitan areas and co-located 
development areas in the Yangtze River Delta. Compared with the Pearl River Delta City Cluster, 
this paper also provides some opinions for the development of Shanghai metropolitan area, such 
as establishing a new management system and accelerate the implementation of the new city 
strategy. 

 

Keywords 

population migration data of AutoNavi Map, Social network analysis method, Shanghai 
metropolitan area, Urban network structure, Comparative analysis with the Pearl River Delta 
city cluster 

1. Research Background 
1.1. Development of Regional Studies Theory 

In the 21st century, the concepts of "mobility space" (M. Castells, 1996) and "urban networks" (P. J. 
Taylor, G. Catalano, 2002) have been developed in the discipline of regional studies and applied in China's 
regional studies. Scholars believe that there are various types of functional networks between cities, such 
as "economic flows", "transport flows" (Chen Wei, Liu Weidong, Ke Wenqian, 2017) (Liu Zhengbing, Liu 
Jingyu, He Xiaopei, 2014) and "information flows" (Li Jun, Dong Suocheng, Huang Yongbin, 2014). The 
study of urban networks from different perspectives has become the focus of the discipline, extending 
the traditional research perspective from the scale level and providing a theoretical basis for promoting 
the development of urban regional space (Fang Wei, Zhao Min, 2013) (Wang Lucang, Liu Haiyang, 2021). 
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1.2. Background of Urban Planning 

In the approval of the 2016 version of the Shanghai Urban Master Plan, the State Council proposed 
"building the Shanghai metropolitan area", pointing out that it should give full play to the radiation role 
of the core city of Shanghai and strengthen the division of labor and collaboration between Shanghai and 
the surrounding small and medium-sized cities in order to cultivate a city cluster with world influence. 
The subsequent Shanghai Urban Master Plan (2017-2035), the Shanghai Metropolitan Area Spatial 
Synergy Plan and the Yangtze River Delta City Cluster Development Plan (2015-2030) also put forward 
relevant concepts and planning proposals, and the current trend of synergistic development of the 
Yangtze River Delta City Cluster, the development of cities in the Shanghai metropolitan area towards 
networking is an important development direction. 

1.3. Development of Technical Methods 

With the development of information technology, various kinds of big data such as migration data (Liu 
Wangbao, Shi Enming, 2016), POI data (Zhen Feng, Wang Bo, 2012), cell phone signaling data (Kang C G, 
Zhang Y, Ma XJ, et al, 2013) (Niu Xinyi, Wang Yao,2017), provide technical support for the study of urban 
relations and regional development (CHEN Shuang, ZHOU Rui, GAO Jun, 2020) (Lai Jianbo, Pan Jinghu, 
2019).  

2. Research Subjects and Methods 

2.1. Research subjects 

This paper investigates nine cities in the 
Shanghai metropolitan area proposed in the 
Shanghai Urban Master Plan (2017-2035) and 
the Spatial Synergy Plan of Shanghai 
Metropolitan Area, including Shanghai, Suzhou, 
Wuxi, Changzhou, Jiaxing, Nantong, Huzhou, 
Ningbo, and Zhoushan. In addition, by picking up 
and processing the migration data, it is found 
that the radiation of Shanghai's metropolitan 
area is not limited to these nine cities, and other 
cities within the Yangtze River Delta with higher 
intensity of urban ties to Shanghai are included 
in the scope of exploration. 

 

Figure 1. Shanghai Metropolitan Area Planning 
Scope. Source: Shanghai Urban Master Plan 2017-
2035 . 

 

2.2. Data sources and processing 

In recent years, due to the development of geographic big data information technology, there are more 
studies on geolocation big data based on Tencent, Baidu and other platforms, and the research results 
prove that this kind of big data has a strong auxiliary confirming role for metropolitan area and urban   
agglomeration analysis. This paper starts the research based on Migration Big Data of AutoNavi Map 
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(website: https://trp.autonavi.com/migrate/page.do), which is the data provided by AutoNavi Map 
platform using geolocation location service technology to reveal urban population flow. Due to the 
processing of the platform, the data is a relative value, which is proportional to the actual migrating 
population. 

In this study, we crawled the data of the top 30 actual migration indices of each city in the Shanghai 
metropolitan area from May 1, 2020 to May 1, 2021 for each city moving in and out of the city on a daily 
using python, and processed the data by connecting the PostgreSQL database with Navicat software. 
Aggregated the data by date to analyse whether there are different migration characteristics of weekdays, 
rest days, and holidays, and to reflect the strength of connections between cities by the intensity of 
population migration. 

Considering the impact of Covid-19 on inter-city commuting in the first half of 2020, the migration data 
selected in this study started on 1 May 2020 to reduce the impact of epidemic factors and to keep the 
migration characteristics and intensity of city links reasonable. 

2.3. Research Methods 

Based on the data crawled above (98,600 data of Shanghai metropolitan area and 14,600 data of Yangtze 
River Delta), and with reference to some more mature methods of city network construction (A.S. 
Alderson, J. Beckfield, 2004; P. J. Taylor, 2010), the main indicators are defined in this study: the 
migration index for city “i” with origin and city “j” with destination is “Qij”, and the migration index 
between two cities is “Vij”. “Qij” and “Qji” are directional. The total outward linkage (outward degree) 
“Oi” and the total inward linkage (inward degree) “Ii” of city “i” represent the ability of city “i” to 
transport population outward and absorb population in an urban network of all cities within the study 
area. “Ci” means the sum of connection index of city “i”, and expresses the position of this city in the 
network. Here is the calculation formula: 

Vij=Qij+Qji 

Oi=∑jQij 

Ii=∑jQji 

Ci= Oi+ Ii 

On this basis, the social network analysis (SNA) methods are used to explore the strength of each city in 
the Shanghai metropolitan area in terms of its ability to export and attract population in the region, and 
the index is defined as the "in and out ratio", which is the ratio of “outward degree” and “inward degree” 
of a city in the urban network of the metropolitan area. 

Based on the above research methods, the city network based on migration index is constructed, and the 
data is processed and analysed and by database. Then use ArcGis platform to finish the visual expression. 

3. Analysis of Urban Network Characteristics in Shanghai Metropolitan Area 
3.1. Analysis of urban linkages in Shanghai metropolitan area 

By visualizing the data analysis results through ArcGis (Figure 2), it can be seen that a more obvious 
network structure has been formed among the cities within the Shanghai metropolitan area. The overall 
spatial network structure is formed with Shanghai and Suzhou as the core, and Wuxi, Changzhou, Jiaxing 
and Nantong as the important nodes, showing flat and networked development characteristics. Locally, a 
close urban linkage of "Shanghai-Suzhou-Wuxi-Changzhou" is formed, which to a certain extent reflects 
the influence of Shanghai and Suzhou as the core of the metropolitan area and is also closely related to 
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the development of the "Suzhou-Wuxi-Changzhou" metropolitan area. Nantong and Jiaxing are also 
important nodes in the metropolitan area due to their borders with Shanghai and Suzhou. Ningbo and 
Zhoushan in the southern part are the weakest cities in the metropolitan area network, while the links 
between the two cities are stronger than those between them and other cities. 

 

Figure 2. Strength of urban linkages in Shanghai metropolitan area. Source: Self-drawn. 

The analysis of the data by time period (Figure 3-5) shows that there is almost no difference in the degree 
of connectivity between the cities in the Shanghai metropolitan area on weekdays and rest days, which 
can prove that the cities in the metropolitan area have formed a relatively stable network structure. 
Shanghai and its adjacent cities, Suzhou and Jiaxing, have formed close "live-work" functional links, 
Suzhou and Shanghai have formed "centre to centre" links. The network relationship between the three 
cities of "Suzhou, Wuxi and Chang" is also relatively stable. 

Figure 3. Weekdays. Source: J.L.    Figure 4. Rest days. Source: J.L.     Figure 5. Holidays. Source: J.L. 
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The intensity of inter-city connections during the holiday season has increased significantly, mainly in the 
three cities of Nantong, Ningbo and Zhoushan with other cities. This is related to basic behaviors such as 
holiday travel, and reflects the clear potential for these cities to improve in the network of city 
connections beyond their current status as tourist-oriented commuting destinations. 

3.2. Analysis of urban centrality in Shanghai metropolitan area 

The first result of the analysis of the urban centrality of the Shanghai metropolitan area is that the 
highest urban centrality is not Shanghai, but Suzhou. The reason for this phenomenon is partly related to 
the geographical location, as the actual location of the geographic center of the Shanghai metropolitan 
area is Suzhou, and partly due to the better development of the Suzhou-Xi-Chang metropolitan area, 
which has formed an obvious regional integration in recent years, so Suzhou has formed close ties with 
Wuxi and Changzhou, in addition to Shanghai. The decrease of Shanghai's city centrality is to some extent 
the inevitable result of the transformation of city relations from a hierarchical structure to a network 
structure, reflecting the higher degree of urban network development in the Shanghai metropolitan area. 

 

Figure 6. Urban centrality in Shanghai metropolitan area. Source: Self-drawn. 

 

The centrality of each city in the Shanghai metropolitan area reflects the characteristics of the urban 
network structure of the metropolitan area (Figure 6), both Shanghai and Suzhou at the first level; Wuxi, 
Jiaxing, Changzhou and Nantong at the second level; Huzhou and Ningbo at the next level; and Zhoushan 
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at the last level. This network structure reflects that the city network within the region breaks through 
the limitation of administrative hierarchy and is the spatial order presented by the regional development. 

According to the analysis results, it can be seen that the current Shanghai metropolitan area has initially 
formed a well-connected and clearly structured network system, but it can still pay attention to the 
integrated development with Ningbo and Zhoushan in the future development. 

3.3. Analysis of urban “out/in ratio” in Shanghai metropolitan area 

An analysis of the “out/in ratio” of cities in the Shanghai metropolitan area (Figure 7) shows that 
Shanghai assumes a significant role in attracting population in the metropolitan area. Combined with the 
analysis of the metropolitan area's city centrality, it is clear that only Shanghai assumes the city function 
of attracting population among the cities at the higher network level; Suzhou and Jiaxing are the two 
most significant cities in terms of population migration out of the metropolitan area, due to the fact that 
both cities are directly connected to Shanghai, which highlights that Shanghai is the core city in the 
metropolitan area. The rest of the important network node cities have an out/in ratio slightly higher than 
1, showing a tendency to gather in the central cities. 

 

Figure 7. Migration direction in Shanghai metropolitan area. Source: Self-drawn. 

 

As Nantong is adjacent to Shanghai, the access ratio is less than 1. On the one hand, it is because 
Shanghai and Nantong do not directly border each other, and on the other hand, it is because the 
Shanghai-Nantong railroad was just opened in July 2020, and the traffic connection is still weak. The 
access ratio of Ningbo and Zhoushan is much less than 1, which also reflects that the two cities are not 
yet fully integrated into the Shanghai metropolitan area, and the attraction of Shanghai's radiation has 
not yet reached the level of synergy and integrated development. 

3.4. Analysis of the radiation range of Shanghai metropolitan area 

This part of the analysis takes into account the top 20 cities in Shanghai in terms of daily in-migration and 
out-migration data, and analyses the radiation range of the Shanghai metropolitan area by comparing the 
strength of the connection between cities within the metropolitan area and outside the metropolitan 
area. 

The ArcGis visualization results show that the eight cities within the current metropolitan area, with the 
exception of Zhoushan, are generally more connected to Shanghai than cities outside the metropolitan 
area. In addition, Shanghai has formed high intensity urban links with other central cities within the 
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Yangtze River Delta, such as Hangzhou and Nanjing, and is second only to Suzhou, Jiaxing, Wuxi and 
Nantong in terms of intensity of links with Hangzhou. This indicates that the radiation range of Shanghai 
metropolitan area has the development trend of expanding beyond the current planning scope to the 
Yangtze River Delta. 

 

Figure 8. Radiation range of Shanghai metropolitan area. Source: Self-drawn. 

 

3.5. Spatial structure of Shanghai metropolitan area – Influence of policy factors 

Combining the analysis of the radiation range of Shanghai metropolitan area and the analysis of the city 
network structure, it can be realized that the “1+8” metropolitan area of Shanghai is not a spatial 
structure developed only from Shanghai itself. The formation of the Shanghai metropolitan area is closely 
related to the policies of several “metropolitan areas” and “integrated development” in China, and there 
is a significant intersection between its own spatial structure and the related policy scope. The three 
cities of Suzhou, Wuxi and Changzhou in the northern part of the metropolitan area have a metropolitan 
area policy, and their development predates the development of the Shanghai metropolitan area, and 
they are now the most closely connected areas in the Shanghai metropolitan area; Ningbo and Zhoushan 
in the southern part of the metropolitan area are within the “Hangzhou-Ningbo” integrated development 
strategy; Jiaxing and Huzhou are also within the “Hangzhou-Jiaxing-Huzhou” integrated development 
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strategy. Nanjing and Hangzhou, which are more connected with Shanghai, are not included in the sphere 
of influence of Shanghai metropolitan area from the administrative point of view because they are the 
capitals of Jiangsu Province and Zhejiang Province. 

 

Figure 9. Spatial structure of Shanghai metropolitan area. Source: Self-drawn. 

The proposal and development of Shanghai metropolitan area is deeply influenced by policy factors, and 
it is easy to see from its planning scope and spatial structure that the development of Shanghai 
metropolitan area is the process of its own continuous integration with the surrounding metropolitan 
areas as a national central city. The development of the Shanghai metropolitan area should be 
coordinated with the surrounding metropolitan areas and integrated areas, strengthen the radiation 
effect on the whole Yangtze River Delta region, and lead the integrated development of the Yangtze River 
Delta region. Shanghai itself also needs a higher level of development of the region as a whole to 
enhance its international competitiveness. 

4. Comparative Analysis with the Pearl River Delta City Cluster 
4.1. Demonstrate the feasibility of comparative analysis 

The Pearl River Delta (PRD) City Cluster and Shanghai metropolitan area urban network are selected for 
comparative analysis, firstly, because of the similarity of the two regions in terms of the number of cities 
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and regional area. The urban structure of Shanghai metropolitan area "1+8" includes 9 cities with a land 
area of about 5.4 square kilometers, while the PRD city cluster includes 9 cities with a land area of about 
4.22 square kilometers. The two regions have sufficient comparative significance in terms of spatial scale. 

Second, both regions are well-developed city cluster in China; the concept of the PRD city cluster was first 
proposed in the City Cluster Plan for the Pearl River Delta Economic Zone in 1994, and the diversified 
development strategy was proposed in the Outline of the Plan for the Reform and Development of the 
Pearl River Delta Region in 2008, and the Outline of the Development Plan for the Guangdong-Hong 
Kong-Macao Greater Bay Area in 2019 incorporated the PRD city cluster on the basis of the Hong Kong 
and Macao Special Administrative Regions, opening a new stage of integrated development. Although the 
concept of Shanghai metropolitan area was proposed later, in the Shanghai Urban Master Plan approved 
by the State Council in 2016, and the development strategy was clarified in the Shanghai Urban Master 
Plan (2017-2035), its development is based on the development of the Yangtze River Delta city cluster. 
Therefore, both regions are examples of regional integrated development with the longest development 
time and better development stage in China at present. 

4.2. Comparative analysis 

This section classifies the strength of urban linkages in the PRD city cluster according to the six 
classification criteria delineated by the natural breakpoint method in the Shanghai metropolitan area 
urban linkage strength above. After the visualization of the same classification criteria (Figure 10), it can 
be found that the linkage strength of cities in the Shanghai metropolitan area is weaker and less 
networked than that of the PRD region as a whole. In the Shanghai metropolitan area, the linkage 
strength between Shanghai and Su-Xi-Chang is higher, while the linkage strength of other node cities is 
lower. In contrast, all cities in the PRD city cluster form closer ties with at least one other city, especially 
among Guangzhou, Dongguan, Shenzhen and Huizhou. 

 

Figure 10. Comparison of Urban Network Structure between Shanghai Metropolitan Area and Pearl River 
Delta City Cluster. Source: Self-drawn. 

The comparison shows that cities in the PRD city cluster with lower network levels, such as Jiangmen, 
Zhuhai and Zhaoqing, are integrated into the urban network structure through their strong ties with 
secondary cities such as Foshan and Zhongshan. It can be concluded that some of the node cities in the 
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Shanghai metropolitan area are not fully integrated into the urban network structure, and the radiation 
from the central cities to some of the neighboring secondary-central cities and the influence of the 
secondary-central cities on the node cities are weak compared to the PRD city cluster. 

The comparative analysis of urban centrality further confirmed the differences in the urban network 
structure of the two regions. Shanghai metropolitan area is represented by two centres (Shanghai and 
Suzhou); the PRD city cluster is represented by four centres (Guangzhou, Dongguan, Shenzhen and 
Foshan). The structure of the PRD city cluster can be summarized through the urban centrality analysis as 
follows: Guangzhou, Dongguan, Foshan and Shenzhen as the core cities, Huizhou and Zhongshan as the 
second circle, then Jiangmen, Zhuhai and Zhaoqing as the third circle. 

The urban network structure of Shanghai metropolitan area reflects a "bicentre" structure - a flat 
structure with Shanghai and Suzhou as the core and other cities as the next level of development nodes; 
while the Pearl River Delta region has formed a "multi-centre" urban network structure. Compared with 
the PRD city cluster, Shanghai metropolitan area has formed a preliminary urban network, but it is still at 
the initial stage of network development. 

4.3. Some advantages for reference 

First, the intercity commuting time within the PRD city cluster is more reasonable and more acceptable 
compared to the Shanghai metropolitan area. The current cross-city commuting within the Shanghai 
metropolitan area is concentrated in the central city of Shanghai, only the commute time from Suzhou to 
the centre of Shanghai is within the generally acceptable range for residents. Therefore, commuting 
distance limits the further development of the Shanghai metropolitan area. 

The “new city strategy” proposed in the Shanghai master plan (2017-2035) can improve this situation to a 
certain extent. The development strategy of positioning the five new cities (Jiading, Qingpu, Songjiang, 
Fengxian, Nanhui) as comprehensive node cities can strengthen the radiation of Shanghai as a central city 
to other cities within the metropolitan area. As independent node cities, the five new cities are closer to 
the centre of Shanghai than other node cities, forming a new development circle together with other 
near-Shanghai region. (Figure 11) 

The development model of a comprehensive node city will enable the new city to have a degree of 
attraction and radiation capacity comparable to the central city of Shanghai. The policy can further 
promote the development of the Shanghai metropolitan area by increasing employment capacity, 
providing high-level public service facilities, and planning ecologically residential environments to 
strengthen ties with the near-Shanghai region. 
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Figure 11. “New city strategy” can enhance development of Shanghai metropolitan area. Source: Self-drawn. 

 

Some other reasons for the high-level urban network structure in the PRD city cluster compared to the 
Shanghai metropolitan area is due to its early start of development and the presence of two national 
central cities within it, Guangzhou and Shenzhen. On the other hand, it benefits from the planning 
advantages of the administrative system. The PRD city cluster is under the governance of the same 
province, so it is more convenient and reasonable than the Shanghai metropolitan area in terms of 
resource allocation, factor flow and resource integration. This is also an important reference for the 
development of the Shanghai metropolitan area. The current "1+8" city structure has four cities each in 
Jiangsu Province and Zhejiang Province, and the establishment of a management mechanism and 
governance system beyond administrative divisions is of great help to the further development of the 
urban network in the Shanghai metropolitan area. 

5. Conclusion and Reflection 
5.1. Conclusion 

Based on the big data of population migration and the research method of social network analysis, this 
study mainly draws the following conclusions. First, the cities in Shanghai metropolitan area have formed 
stable and strong urban ties with each other, and the integrated development among cities has broken 
through the hierarchical structure and formed a flatter network structure.  
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Second, the urban network structure of Shanghai metropolitan area has obvious hierarchy, with Shanghai 
and Suzhou as the core and Wuxi, Jiaxing, Changzhou and Nantong as important network nodes, but the 
role of Ningbo and Zhoushan in the urban network structure still needs to be strengthened.  

Third, within the urban network of Shanghai metropolitan area, Shanghai, although slightly less central 
than Suzhou, is still the absolute central city through the out/in ratio analysis, carrying the important 
urban function of attracting population. 

 Fourthly, Shanghai has strong urban ties with other central cities and some cities in the Yangtze River 
Delta, and the development of Shanghai metropolitan area has been closely integrated with Su-Xi-Chang 
metropolitan area and has the development trend of further expanding to other metropolitan areas and 
co-located development areas in the Yangtze River Delta. 

5.2. Development suggestions 

First, accelerate the implementation of the new city strategy. Shorten the commuting distance between 
other node cities and Shanghai by developing comprehensive new cities to strengthen the connection 
with other cities such as Jiaxing, Ningbo and Nantong. 

Then, establish a new management system beyond administrative divisions. This can better coordinate 
the integrated development of Shanghai metropolitan area with adjacent metropolitan areas and 
synergistic development areas.  

Also, Strengthen infrastructure such as railroads and highways. Construction of transportation stations in 
suburban areas of Shanghai can accelerate the development of new cities and strengthen the connection 
with other cities in the metropolitan area. 
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Braga Stadium and the city-branding that was not 
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Abstract 

It is well known that sports mega-events are widely used as city, even country branding tools: this 
is the case of UEFA EURO 2004, when Portugal – one of smaller economies of UE – built ten 
stadiums to receive the most important football championship in Europe. Some Portuguese cities 
saw the opportunity to promote expansion of urban areas or host international entertainment 
events; some football clubs saw it as way to update or build new stadiums, with the prospect of 
use them not as simple sport venue, but as multi-purpose arenas and touristic attraction.  The 
city of Braga asked Eduardo Souto de Moura, then an internationally renowned architect, to 
design the stadium, which paved the way to his author win the Pritzker Prize in 2011. Despite 
that, the stadium is heavily criticized by SC Braga, its tenant and the city, its owner: it is 
considered an unprotective cold place; and, above anything else, it was the most expensive per 
seat of those built for UEFA EURO 2004. The study is part of author’s PhD thesis currently in 
development and was realized with basis on stakeholder’s interviews, academic and press files 
research. 

Keywords 

Megaevents, Legacy, Planning education 
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Like Jefferson, tonight’s honoree spent his career not only pushing the boundaries of his art but 
doing so in a way that serves public good. (…). Perhaps, Eduardo’s most famous work is the 
stadium he designs in Braga, Portugal. Never want to settle for the easy answer, Eduardo wants 
to build this particular stadium on the side of a mountain. So, he blasted out nearly a million and 
a half cubic yards of granite of the mountain side, then crushed it to make the concrete necessary 
to build the stadium. He also took great care to position the stadium in some way that anyone 
who couldn’t afford the ticket could watch the match from the surrounding hillsides, kind of like 
Portugal’s Wrigley Field. And that combination of form and function, of artistry and accessibility 
is why today we honored Eduardo with what is known as the Nobel Prize of Architecture. (..). I 
want to thank all the men and women who create this timeless works of art. Not only to bring us 
joy but help to make this world a better place  

 

Barack Obama, 44th President of USA, during speech at 2011 Pritzker Prize Award Ceremony - 2nd 
June 2011 

 

1. Introduction 

The present paper discusses the case of Braga, one of ten cities that bet through landmark 
creation as tool for city branding, with the hosting of UEFA EURO 2004 in Portugal as background. It starts 
through the history of Portuguese bid, its implications at national and regional political level; then, 
focuses on design and construction of the Estadio Municipal de Braga, its constrains and deviations; next, 
presents the building status, internationally awarded, and locally hated. It concludes with a reflection on 
why the city still can benefit from it as cultural asset.  

 

2. From Switzerland with love  

It is well known that sports mega-events are widely used as city, even country branding tools: 
this is the case of UEFA EURO 2004, when Portugal – one of smaller economies of UE – built or retrofitted 
ten stadiums to receive the most important football championship in Europe(Balsas, 2018). For the 2004 
edition, three applications were admitted: Spain launched its bid in 1996; Austria and Hungary joint 
application started in 1997 and Portugal launched its bid on 1 June 1998, in the height of a successful 
organization of EXPO 1998, held in Lisbon. On 12 October 1999, UEFA announces Portugal as host of the 
12th edition of Men’s European Football Championship in June/July 2004 (RTP, 1999). 

Public commitment of government with the championship’s organization – which counted also 
with opposition support; a growing economy then; a peaceful society, with no records of violence in 
football or terrorism threatens; new and qualified infrastructures of transport and communication; wide 
hotel network of all dimensions and characteristics, that keeps on growing and improving; even weather, 
hospitality and gastronomy were pointed by UEFA as major reasons to the success of Portuguese bid. The 
high level of political commitment is documented on Resolution of the Council of Ministers Relating to 
Portugal's Application to Organize the European Football Championship (Presidência do Conselho de 
Ministros, 1998), an official communication that have the power to guide and support major 
administrative decisions within Portugal government, from budget to law enforcement. This document 
was signed by then Prime Minister Antonio Guterres (now UN General Secretary), by then Minister of 
Sports José Sócrates (that will become Portuguese Prime Minister between 2005/2011) and Gilberto 
Madail (President of Portuguese federation of Football between 1996/2011).   

The Portuguese government forecasted as positive results from the 2004 EURO the 
strengthening of economy, as (…) This would be seen by growth in the tourism industry and other rapidly 
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developing key industries such as telecommunications and new technologies, by increased job creation, 

both direct and indirect, and by linking modernization of football stadiums to urban renovation initiatives 

which would have a positive impact at a local level. (…)(UEFA, 2000): it reflected, in national level, on 
transportation development, being it railroad improvement or roads and bridges construction. Cities saw, 
with different levels of success, the opportunity to promote expansion or renewal of urban areas beyond 
the venue. Loulé, Aveiro, Braga, Porto were host cities that have developed urban schemes were the 
stadiums act as major anchors. Football clubs saw it as way to update or build new stadiums, with the 
prospect of use them not as simple sport venue, but as multi-purpose arenas and touristic attraction, as 
some of its Spanish and English counterparts did. All that appetite was fuelled by less demanding financial 
controls of late 1990’s: the prospect of a newer and strong European common currency plus the money 
influx aimed to level the differences between members were the financial background for those 
investments.  

Portugal nomination has also a role on European politics, as explicitly pointed by UEFA: “It 

doesn’t make sense anymore to keep on concentrating the responsibility of organizing the great European 

and even worldwide football competitions in a reduced number of countries. And we believe that a strong 

Europe (ie. UEFA) depends more and more on the existence of a growing number of strong countries.” 
(UEFA, 2000). That statement fits perfectly on the sense of a New Europe, with a forecast of common 
currency. Prime Minister Antonio Guterres reinforces UEFA statement “As host of the last Universal 

Exhibition of both the century and the millennium, EXPO98, was a symbol of our ability, modernity and 

dynamism, (…) In 2004, we wish to demonstrate this hospitality and warmth once again, as organizers of 

the European Football Championship. We have all that is needed - the facilities, the enthusiasm, and 

above all, the passion”(UEFA, 2000).  

Such passion is based on a tradition - although challenged– that Portugal claims to have of 
national teams and clubs in international competitions. What is indisputable, however, are the strong 
connections between politics and football clubs in all levels (Kumar, R., 2007): clubs of bigger cities have 
representatives identified on national stage; smaller and medium cities clubs are convergence points on 
local politics.  It helps explain the record number of ten stadiums built or “retrofitted” for the 2004 EURO. 
Five stadiums belong to football clubs – with four on the two major Portuguese cities of Lisbon and 
Oporto and five stadia public owned but privately operated by football clubs and associations.  Between 
November and December of 2001, Portugal 2004 (a joint venture of UEFA, Portuguese federation of 
Football and Portuguese Government) signed the contracts with the ten local hosts (Instituto Nacional do 
Desporto, 2001); in March of 2003, UEFA approved all the stadia developed to receive the matches.  

Stadium City Proposed 
capacity (bid)

Current 
capacity

Total cost in 
2004 (euros)

Luz Lisbon 70.000+ 65.647 153.541.046,00

José Alvalade Lisbon 43.000 to 52.500 50.095 128.048.300,00

Dragão Oporto 50.000+ 50.033 123.318.051,00

MUNICIPAL DE BRAGA Braga 30.000+ 30.286 121.593.601,00

Municipal Magalhães Pessoa Leiria 30.000+ 23,888 76.978.145,00

Municipal de Aveiro Aveiro 30.000+ 32.830 62.487.982,00

Bessa XXI Oporto 30.000+ 28.263 54.724.642,00

Cidade de Coimbra Coimbra 30.000+ 29.622 52.940.648,00

Intermunicipal do Algarve Faro/Loulé 30.000+ 30.305 46.435.068,00

Dom Afonso Henriques Guimarães 30.690 30.029 37.301.575,00

Figure 1 - Stadiums built/retrofitted for EURO2004. Source: (UEFA, 2000; Viseu et al., 2004) 
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3. For their eyes, only 

In 2001, FIFA has published in cooperation with UEFA the 2nd edition of Technical 

Recommendations and Requirements for the Construction or Modernisation of Football Stadia (FIFA, 
2001): a book that is commonly known as FIFA Handbook.  It sets a series of requirements that are 
mandatory to anyone interested in build or invest in stadia and is followed almost blindly during events 
preparation processes. On first chapter, named Strategic Pre-Construction Decisions starts by setting the 
general concept of the stadium to be built and ties it with its economic feasibility, noting that “In all cases 

the style and size of a new stadium will be governed by financial resources but notwithstanding this 

fundamentally limiting factor there are certain basic considerations that must be recognized at the outset, 

e.g. (a) Is there sufficient funding available to achieve what is necessary, bearing in mind that it is 

pointless and wasteful to build a stadium which is so limited in terms of capacity and comfort that it 

cannot hope to serve the purposes for which it was originally conceived?” (FIFA, 2001). The next 
statement corroborates the previous, regarding attendance capacity: “It is not unusual for clubs to find 

that the provision of a bright, new, clean and comfortable stadium brings with it a dramatic increase in 

attendance levels. In such circumstances a club which normally attracts an audience of, say, around 5,000 

and is thinking of building a new stadium with a capacity of perhaps 7,000 might find it preferable to 

think in terms of nearer 10,000. There are, of course, no absolutes in these matters and it is very much a 

choice of those concerned.” (FIFA, 2001). Thus, the decision on the size of stadium – which is directly 
proportional to construction, operation, and maintenance costs – depend on owner’s expectations more 
than their daily reality knowledge. 

According to FIFA Handbook, venues should provide some level of comfort and safety to the fans, 
besides create the emotional and technical background to the main commercial product of both sports 
federations: matches’ first-class broadcasting. To achieve that, stadiums should put fans closer to the 
action through more vertical stands; distribute them more evenly and, if needed to avoid the “holes” 
caused by empty seats, proactively install seats with different colours that look occupied: it is important 
to have the congregational spirit of Antique Rome arenas, in person and on TV. On the technical side, 
evenly lit play fields and stands avoid shadows and make fans visible on TV; priority for camera 
positioning on the stadium, reserved media spaces, such as conference rooms, organized players 
interview area (mixed zone) were requirements introduced by FIFA Handbook specially to improve the 
game as media product above all. Regarding comfort and safety of fans, FIFA Handbook translates the 
experience of FIFA/UEFA as event organizers and reflects the role of sport as both mass entertainment 
and VIP amenities, guiding clubs and federations pursuing to build a stadium that fits in a global market. 
To achieve this goal, stadium promoters must make it like multipurpose buildings, not just pristine 
standings for sports fans. In that sense, beyond covered individual seats, owners should put some effort 
in bring amenities such as VIP lounges, catering, exclusive parking spaces, state-of-art communications 
technology, among others. 

The city of Braga joined the Portuguese bid to host the EURO2004 by proposing a major urban 
operation known as PUN - Parque Urbano Norte (North Urban Park), which have the municipal football 
stadium as main feature (Viseu et al., 2004). The plan for PUN contemplates, besides the stadium, an 
aquatic complex with covered Olympic pool; a multipurpose sports hall; tennis courts; venues for 
extreme sports among other equipment. It also envisions roads and infrastructures that should connect 
scattered urban areas to the city and region; it also contemplates the consolidation of green spaces and 
urban settings that should complete the scheme, which should create a new and vibrant neighbourhood 
in the city’ north. Yet, for the 2004 event, only the stadium and road connections with national network 
were needed. During the bid, the city of Braga has submitted a stadium scheme developed by its 
technicians, which was preliminary approved; it was indeed too schematic and do not fulfil the 
expectations of its citizens (Maia and Grande, 2020), especially those more influential and affluent, which 

1246



Maia, G.R. Pritzker it is not enough 

 

 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar 

include the leaders of local football club and venue’s future tenant, Sporting Club Braga  - SC Braga.  From 
the beginning, retrofit the old city stadium, known as Estádio 1º de Maio, was off the table: it would 
require so much sanitation and demolition work before effectively start to build the venue that was 
supposedly less expensive start from scratch.  

 

4. Licence to build 

Eduardo Souto de Moura, then just an internationally renowned architect - not a Pritzker Prize 
Holder yet – is approached in an anecdotic exchange with city council and hired to lead a team to design 
a stadium able to host two matches of group stage of UEFA EURO 2004, following the requirements of 
FIFA Handbook. All the process was conducted professionally by the design team, even with their lack of 
experience in this kind of project: travels were made around Europe to know and understand how state-
of-art venues works; external consultants for specialized studies were hired; a double check, intensive 
R&D process by engineering were adopted. Some decisions, however, were based more in instincts then 
studies, lead to major cost overruns, namely the site choice and rooftop design.  

The architect approach to design was deeply authorial, with his ideas supported by a personal 
reading of site, construction methods and from the great buildings of Architecture history – both ancient 
and contemporary (Maia and Grande, 2020). Site selection for the venue was made by walking in the area 
of the future PUN, designated to receive the stadium and noticing a quarry that “was a spectacular 

thing”. “What if (…) I carve the stands inside the quarry?” (Maia and Grande, 2020) as the Greeks did in 
Epidarus, an infamous open-air theatre from ancient times. In his exercise of program interpretation, 
Souto de Moura read the modern football as a globalized theatre play: twenty-two actors on stage, under 
floodlight, being broadcasted worldwide. The stands on the quarry – his version of Epidaurus - fulfil half 
of audience standards set by UEFA for international competitions; to reach the remaining number, design 
team propose to mirror the stands across the longitudinal axis of playfield, this time fully cast in concrete. 
To Souto de Moura, “is not football a game played from left to the right? Then I will sit on the back of the 

goal and see it back and forward?” (Maia and Grande, 2020), which means no stands were designed on 
the shorter sides of playing field. From start, the two stands option means taller, more expensive 
structure to offer the same number of seats than lower, regular, four sides stand built over flat land 
available. Excavation started even before contract signature with Organizing Committee, relying on 
preliminary geological information:  the raw material could be used on future concrete structures within 
the venue or sold to other builders. Within months, construction company find that bedrock structure 
was not the preferred, demanding stabilization; shortly after that, an even bigger unforeseen risk, not 
detectable by geological survey (Furtado, Quinaz and Bastos, 2010), was found: a layer of clay that 
weakens the quarry wall, demanding an even deeper reinforcement, moving the building footprint 
(already set literally in stone) by 20m and requiring an enlargement of structures and reinforcements 
monitoring. Rooftop design is other polemic feature of the stadium: instead of regular, less expensive 
cantilevered truss cover, Souto de Moura proposed an “elegant concrete veil”, as his master Siza have 
designed to cover the square along Portuguese Pavilion at EXPO1998: buttresses and the need to cover a 
public space were there, so why not explore a similar solution? Though, three main differences from 
Lisbon building play a crucial role in Braga: the span is almost four times bigger; there is no height 
condition to build it through scaffolding (more usual and less expensive building procedure of EXPO1998) 
and 1/3 of the length have to be open to guarantee that natural grass playing surface natural light to the 
(Furtado, Quinaz and Bastos, 2010). All those characteristics turn the rooftop into a spectacular 
engineering feat, with all the special design and maintenance it requires.  

Even with the quarry detour and the sophisticated roof – which were not assessed thoroughly 
within a value engineering process - client keep supporting entirely the concept, which can be noticed on 
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the statement by Mesquita Machado, then Mayor of Braga: “evidently, we will make an exceptional work, 

let’s make a work that interest me, that I find wonderful and will put Braga in a different stage.  I am okay 

with that, let’s do this” (Maia and Grande, 2020). Indeed, those two decisions based in empirical 
observations were the ones that make this stadium a unique feat:  a world class football venue that push 
the definitions of both sports building and architecture. Under this light, Souto de Moura and his design 
team have created a sleek -covered theatre for 30.000 spectators, that fits harmoniously in the rocky 
landscape of the former quarry on southeast which he treats as domesticated landscape, adding 
supersized and sculptural gutters, open-ended to distant Cavado River Valley at northwest. A Pedreira - 
The Quarry, as the stadium is known between SC Braga fans - is one of the world’s most relevant 
buildings in the turn of the century and paved the way to his author win the Pritzker Prize in 2011, 
maximum honour in the field of Architecture. 

 

5. A view to a kill 

Despite its success as work of architecture, the Estadio Municipal de Braga, along his 
counterparts in Portugal is known as a massive money pit. With an initial budget of 65 million Euros, it 
effectively costed 175 million Euros, the 4th most expensive stadium of EURO 2004 (CM Braga, 2019). On 
top of that, it was funded by a loan that will be due in 2023: from the original budgeting, 33% were public 
funding (among city savings and funds provided by local organizer Portugal 2004) and 66% were loans 
(Viseu et al., 2004) . Shortly after the EURO2004, the subprime crisis of 2008 strongly affected smaller 
and overfunded economies of Eurozone, as it is the case of Portugal. With all government instances 
drowned in debt, city of Braga, although not defaulted and with the stadium finished, was not able to 
build the remaining venues of PUN, exception made to roads and basic infrastructure: the Aquatic 
Complex started construction in 2005(Praça, 2005), but was abandoned from 2008 until 2017, when 
reopened converted by SC Braga in training centre – by an estimated cost of 33 million Euros at 
completion (Lusa, 2020) – the city have donated part of the area and concede land use rights to SC Braga 
. In 2019, city’s current administration issued a report containing all expenses the stadium generated (CM 
Braga, 2019): it is almost the same amount spent on general hospital of Braga – a public-private 
partnership – which is far from generate the same uneasiness on taxpayers’ perception of money use. 
Maintenance costs are about 110.000 Euros/yearly, fully supported by the city. Conservation and 
operation costs was covered by city until 2013, when SC Braga put the power bills under its responsibility.  
On revenues, SC Braga pays 6000 Euros/yearly to the city as rent (CM Braga, 2019).  

Ahead of cost overrun – or magnified by it – it is the negative perception of SC Braga fans from 
the stadium: an unprotective cold place, far from the action and depleted of the congregational spirit 
that contemporary arenas promise. The first two characteristics are intrinsic to Souto de Moura 
architecture, but the third cannot be blamed to design: SC Braga attracted in the past ten years an 
average of 40% (and declining) of its stadium capacity per Campeonato Portugues match; it has the 5th 
best public average nationally in 2018-2019, with 12.035 attendants (39,74%) (Liga Portugal, 2021). 
Overestimation of audience is not exclusive of Braga: most teams do not attract as many fans as is 
needed to get closer to the operation costs; in fact, only three teams and their stadiums – all private - in 
Portugal are capable to keep the audience average above 66% (Liga Portugal, 2021). 

With this background, the city made a huge effort to cut losses on the stadium in the following 
years to its opening, especially from 2013 on, when Mesquita Machado's party was defeated by the 
oppositionist Ricardo Rio (SIC, 2013). In 2019, local entrepreneurs presented an independent bid to buy 
the stadium (Jornal de Negócios, 2019): the city then proposed a referendum on venue’s sale to be held 
in 2020 (Observador, 2019) - postponed first due to Covid pandemic then to not coincide with municipal 
elections (Jornal de Notícias, 2020). In April 2021, SC Braga proposed to leave Estádio de Braga and to 
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retrofit the old Estadio 1º de Maio - at estimated cost of 60 million euros in own resources (Tribuna 
Expresso, 2021). The proposal consists of maintaining external façades, rebuild the stands to be closer to 
playing field and cover them with a metallic rooftop. It implicates also in demolish the athletic track. 
Additionally, SC Braga proposes to build hotel and office buildings around the stadium in exchange for 80-
year land use rights over the site.  Mayor of Braga refused the idea but agreed that "This will,  

transmitted to me by the president [of the club] corroborates a conclusion that many people from Braga 

had already drawn, which is that the new Municipal Stadium was a waste of public resources, which does 

not even serve SC Braga", but “he even said he had already rejected the idea, clarifying that the objective 

of the municipal executive is "the rehabilitation" of the stadium designed by Souto Moura” (Tribuna 
Expresso, 2021). 

Conclusion: can you live twice?  

It is clear that large and complex projects present proportionally sized challenges, especially on 
managing of stakeholder’s expectations (Vogwell, D, 2003), magnified by an enclosed context of politics 
and personal interests.  Braga’s commitment to host EURO2004 was founded over expectations 
mismatch: city council were interested in build city branding through landmark architecture, something 
that “puts Braga in a different stage” (Maia and Grande, 2020); SC Braga, at the time, made no objection 
on design and had seized the opportunity to have available, practically for free, a world class venue to 
host its matches. FIFA and UEFA just wanted their requirements satisfied, especially on broadcasting; 
their commitment on troubling subjects such as funding and legacy was restricted to provide guidelines, 
leaving the decision power on local organizer’s hands. Souto de Moura and his team did what was 
expected from them: unbounded, they were able to design what he understood of football events, 
monumental landscape features and lessons learned from great construction achievements, creating a 
magnificent work of architecture; it is precisely the lack of limits that enabled the naïveté of design 
process, which lead to decisions made with good intentions but without proper assessment or discussion. 
With all the top-down decisions and omissions, the process resulted in a fully functional building, 
internationally awarded but considered a burden to the current Mayor and a cold, unpleasant stadium to 
SC Braga managers.  

Apparently, Braga learned from some of its mistakes: the city is bidding to host the 2027 
European Capital of Culture (ECC), a major event according to Müller (Müller, 2015). This bid seems to be 
more inclusive and participative then the one for EURO2004. Now, several groups and public agents 
beyond city council are engaged with event planning and developing; there is also a strong incentive to 
involve the community in the process. The campaign to host the ECC could be a turning point on the 
relationship of the city and the stadium: even if it is tremendously painful, Braga could – after almost 
twenty years and with loan payments near to the end – take the opportunity, forget the sunken cost 
(Behavioral economics, 2015) and look forward, gaining over the world-class architectonic and landscape 
unique features that the building has and leveraging it as cultural asset. The stadium belongs to the city – 
SC Braga, by his own means, is just a tenant with unfulfilled potential; it is city’ responsibility keeping the 
venue active: it takes a little imagination, some responsible planning and minor investment (compared to 
its construction) to take full advantage from the venue’s architectural and landscape features. Beyond 
hosting only football matches, it can stage several open-air sports events and artistic manifestations, 
from boxing matches and skating presentations to concerts and multimedia interventions using mapped 
projection, for instance: it can be really a multipurpose building, serving its community, as some of his 
Portuguese counterparts will never achieve to become.  

However, the bid is weakened precisely by simply ignoring the existence of the Estadio Municipal 
de Braga. It is quite strange that ECC organizing committee – an event that have culture and, for 
extension, debate over cultural matters in his core – do not invite to discuss the building, neither 
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mentioning it as city’ cultural asset nor proposing a way to envision it as one (Braga´27, 2018).  In one 
hand, Braga community claims that (…) Two thousand years of History do not deter us from imagining the 

future(…) (Braga´27, 2018) but in other, it actually not able to subject themselves to reflect on and 
overcome twenty years of misunderstanding and unrefundable expenditure to move forward. Sadly, 
Braga seems not willing to learn what public good is. 
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Abstract 

Our experiences in an urban setting are driven by the choices we make and the perception we 
have about the urban-spaces. This paper is an attempt to illustrate the immediate need of 
putting personal experiences and community needs with respect to mobility in the forefront by 
prioritizing their travel behaviour models for city planning. The paper aims to present a deeper 
insight into how behavioural design when inculcated into traditional policy designs as 
‘behavioural nudges’ help in reducing the level of car pride among residents, taking into 
consideration the learnings from global examples about factors that drive people towards car-
pro attitude. This paper attempts to establish human-focused design as a driver for better 
transport policy outcomes by tapping onto the social values, past experiences and habits, and 
mental models. Lastly, the study outlines the application of behavioural sciences to facilitate a 
shift from a ‘car-dependent’ to a ‘sustainable’ transport regime, driven by gamified information 
systems and digital paradigms built for the people by using drivers that motivate the very same 
people. The question here is how people collectively make decisions about travel choices since the 
key to the behavioural design is to make these community-driven decisions simple, easy yet 
effective. 

 

Keywords 

Behaviour, Car pride, Cognition, Nudge, Socio-cultural values 

1. Introduction  
Our experiences in an urban setting are driven by the choices we make and the perception we have 
about the urban-spaces. Although classical economics is followed by urban planners to study the 
transport choices made by the residents of an area, yet very recently attention has been drawn towards 
the irrationality in the decisions within the transport framework of the city that has cropped up. The 
‘rational character’ of users have failed to explain the complex and variable nature of the urban issues 
that seem to be impossible to solve (Thaler & Sunstein, 2008). However, the complex linkage has been 
simplified manyfold by coming down to the level of behaviour-driven choices. Behavioural economists 
have suggested that behaviours (such as notions of fairness, trust, commitment, adherence to social 
norms, overweighing low-probability events, etc) lead to results that may not conform with traditional 
economics. Establishing a framework of planning within which changing human behaviour and 
influencing the decisions that they make habitually is a key to secure the future of the sustainable cities 
that we envision today. 
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2. Background Research 
Being the backbone of the economy, transport reflects the growth of the country. As the country 
develops, the need for transport infrastructure increases resulting in an unprecedented growth of 
vehicles. The increased number of private transports resulted in a rise in the emissions from the transport 
sector, 14.6% in 2005 to 17.8% in 2015 (Sharma, 2020). The one way to reduce the escalating emissions is 
to enhance public transport usage but it is a difficult job Adopting public transport is a new way of life for 
many and therefore, requires a ‘behavioural change’. 

Although behavioural sciences have been applied to fields such as economics, psychology, sociology and 
even design to a certain extent, however, the application of behavioural sciences have been negligible in 
urban planning. According to a study conducted in Mumbai, India, behavioural scientist, Anand Damani 
pointed out that individuals do not correct incoherent behaviour despite awareness, as decisions are not 
taken by humans rationally (Hemrajani, 2018). In a study conducted by Damani, he targeted to reduce 
the rampant car-honking issue in Mumbai. Buzzers were fitted in cars that went off every time the horn 
was pressed and then, the driver had to manually turn off the buzzer which was an additional nuisance 
(Hemrajani, 2018). This caused drivers to reduce honking by 61%; the method was simple but in the long 
run subconsciously useful. 

Another instance of improving rail safety with behavioural nudges was seen at the Wadala station in 
Mumbai. On an average, nine to ten people in Mumbai die each day from accidents related to trains and 
railway lines, many involving individuals trying to taking a shortcut across railway tracks (Hemrajani, 
2018). The Indian Railways with the help of a behavioural architecture firm, Final Mile positioned big 
hoardings with images showing horrifying facial expressions of a rider being run over by a train. Although 
the images were staged, they seemed alarmingly real and resulted in a reduction of deaths at the station 
by over 70 per cent.  

Although the idea that humans are irrational beings go against classical economics, there is enough scope 
to use behavioural sciences not just as a manipulation, but for other benefits too. The same firm, Final 
Mile has also used techniques from behavioural science to control speeding on the Mumbai-Pune 
Expressway. For this specific case, they opted for a different approach – they painted sets of parallel lines 
across the highway road and as they approached the accident-prone zone, they reduced the distance 
between the lines (Hemrajani, 2018). This subconsciously forced the driver into thinking that they were 
speeding and would involuntarily press the brakes, preventing chances of accidents. These simple yet 
impactful techniques have created roads safer in India and at the same time successfully altered human 
behaviour for the better. 

3. Methodology  
The first objective of the paper is to establish the co-dependency between car ownership and use with 
various social, psychological and behavioural factors by elucidating examples from around the globe. The 
case studies discussed as part of the research are studies from China, USA, Europe and Australia. The 
second objective of the research is to understand how behavioural insights from commuters can be used 
towards the formulation of effective mobility solutions. Lastly, the paper shall establish the extent to 
which behavioural solutions can be used to reduce the car-dependent nature in cities of today. With 
examples of human-focussed interventions towards the mobility planning of cities, the research 
establishes how gamified elements may be used in transport systems and their possible impacts. 
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4. Cognitive aspects of human behaviour linked with Cars 
Car is seen as one of the foremost desired “cultural goods” around the world and is seen to have beyond 
its instrumental functions of transport and mobility; it holds the symbolic meaning of pride – of social 
rank and up-gradation of the personal image by means of owning and using a vehicle (Beira˜o & Cabral, 
2007). The utility-based behavioural modelling supported the functional value of the car has been the 
dominant framework. However, the deeper context of the symbolic relationship between people, cars 
and transit has largely been ignored – a relationship that offers rise to emotions that drive choices to car 
purchase and usage. 

4.1. Personal Image linked to Car Ownership 

Several studies in China and New York have found links between attitudes of individuals who drive and 
buy a car and their intention to shop for a car. The attitudinal factors are more deeply rooted in beliefs 
and notions instead of personal and situational factors related to mobility. People express their position 
employing a car and compare it to other social norms as they imbibe feelings of pride among the people. 
Moreover, among people who own a car, higher car-pride is related to them choosing cars as their most 
preferred mode of travel, leading to longer distance travelled and a larger share of car trips (even for 
walkable distances). It was during the 1970s that transport researchers realized the relationship between 
attitudinal factors and people’s travel behaviour. “Alpha or hubristic pride” is associated with one’s 
“subjective feelings of superiority” in reference to others (for example, “Driving a car makes me feel 
superior to people who don't”), whereas “beta or authentic pride” is expounded to one’s legitimate 
feelings of self-esteem and self-worth (for example, “Driving a car positively affects my perception of 
myself”). 

A strong driving factor for car use for commuting to the workplace was the supply of free workplace car 
parking which encouraged even people staying near their workplace to also commute by car. Present-day 
cities are designed to cater to motorized transport and policy design cater immensely to the requirement 
for personal modes of transport. The massive infrastructure developments for the smooth movement of 
personal cars have left long terms impacts on the ever-increasing growth of motorized private transport. 
Human behaviour analysis could be a key tool for selecting between alternatives. According to the 
“Theory of Planned Behaviour”, the probability of a selected behaviour being performed particularly in 
contexts is strongly correlated with an individual’s intent to undertake the behaviour. In a study 
conducted by Pojani et al. (2018), it had been highlighted that the intent to undertake a behaviour will be 
accurately estimated as a derivative of three independent concepts: “behaviour beliefs (beliefs about 
consequences of behaviour)”, “normative beliefs (beliefs about expectations from others)” and “control 
beliefs (beliefs about factors which will hinder/alter your behaviour)”. The formerly mentioned theory 
views human behaviour as reasoned and rational, however people’s beliefs are mostly biased and 
irrational. Habits, morals, personal norms, self-image and lifestyle also are drivers of certain behaviours. 
From the speculation, it's been seen that there's a weak relationship between intention and behaviour. 
While the highest influence on travel behaviour came from family or parents, conflicting messages from 
parents and teachers perceived to trigger divergence in beliefs (Pojani et al., 2018). 

4.2. Pre-teens and Car-pro Attitudes 

A study was conducted on preteens in Flanders, Belgium to illustrate the close correlation between 
“attitudes, intentions, and behaviour” which rooted from their past experiences. It showed that cycling 
and driving were preferred, whereby only those citizens mostly sided with cycling who did not know to 
drive (Pojani et al., 2018). Another research from Sweden revealed travel perception stemmed from their 
individual family car-ownership status wherein, all families justified and promoted their stance, in the 
long-term impacting the travel decisions among their children. However, both in car-free and car-owning 
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families, the parents didn’t differ in their attitudes towards teenagers’ independent use of any form of 
conveyance. Having said that, it is also noteworthy that their parents’ belief made a difference as their 
children enjoyed more independent mobility if they had a strong support from their families to do so. 
Similarly in the United Kingdom, a study of preteens showed that they were partially educated about the 
health effects of transportation (He & Thøgersen, 2017). Even though the younger generation preferred 
active transport options as it provides the opportunity to socialize, they tend to form some negative 
stereotype about public transit and alternate transportation before the age of thirteen. This age cohort 
tends to use these stereotypes and apparent demerits to prove their support towards the use of cars as 
their primary mode. Cars have transformed into a part of mainstream travel culture within the U.K. and 
incorporated as an indispensable item in major social institutions (Pojani et al., 2018). This would 
manifest into a large section of youth owning or at least aspiring to own a personal car after they grow 
older, either as a symbol of social status or just for the sake of it.  A Danish study conducted with fifty 
adolescents used the “deductive–inductive thematic narrative analysis” to support the “socio-ecological 
approach” towards car-ownership and use in the short and long term (Sigurdardottir et al., 2014). The 
results illustrated three distinct segments which were in conformity with the “market-diffusion model”: 
“intended early car users”, “intended early license holders and later car users” and “intended late license 
holders and car users”. The first group are “car enthusiasts” who believe that cars have high social, 
instrumental and symbolic values, live in car-oriented social networks and envision a car-oriented 
lifestyle. The second group are “car pragmatists” who again associate cars with a high degree of relational 
values but perceive car expenses as a barrier given their current status of living and thereby, envisions a 
car-oriented lifestyle only within the long-term. The third and the last group refers to “car sceptics” who 
have a low importance of cars in life, either due to barriers or personal opinion, and therefore, align 
towards a transit-oriented or cycle-oriented future. 

The qualitative nature of the study however, concluded that the results can serve as an “indicative or 
diagnostic tool”, rather than a statistical model. Additionally, adolescents are in the process of developing 
permanent habits and this nascent stage opens opportunities for adjustment and changes to current 
social constructs about travel. The outcomes can catalyse dialogue about policy implications and suggest 
the expansion of social interactions and community engagements that may allow adolescents to build 
unique travel habits that promise a sustainable mobility space. Efforts could be channelised towards 
finding new techniques that help develop the extent of sustainable initiatives through participatory 
planning models using the social media and awareness campaigns, that tend to change the behavioural 
structure and existing mental models. 

4.3. Social Status and Car Pride 

A study in Australia explored how youngsters visualise and mention about cars, about getting a driver’s 
license and owning a personal car in the near future draws the attention towards three hypothesized key 
attitudinal shifts: (i) the evolving position of the car in lives, (ii) the developing impact of e-
communications and (iii) an increasing awareness about climate change amongst teens. Further studies 
have suggested that in most parts of the Global North, license issuance, automobile use and ownership 
are at a gradual decline. Few reasons that may have contributed to this trend are – lower household 
incomes, household structural changes, location of residences, and sharing of vehicles. On the contrary, 
some researchers have also begun to think and understand as to which kind of mind-sets may have 
caused this decline on car reliance. As seen from the study, the following three hypotheses were made 
from the attitude shift in the younger generation – 

1. The car and status:  Analyses showed that pricey cars conveyed higher social status, however, the 
fundamental act of “owning a car” was not seen as a status symbol but rather a depiction of 
responsibility, adulthood and freedom. Individuals who didn’t own a car weren’t inferior, but 
rather were spoken of as dependents. 
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2. Travel and its role in communications: Discussions and grey literature tend to award e-
communications as the reason behind the decline in the number of young drivers. However, e-
communications are only seen as a medium to initiate conversations and build physical 
friendships: they are never seen as a substitute for travel, especially driving. 

3. Travel and environmental attitudes: Environmental concerns in association with travel failed to 
come up spontaneously in any conversations and when presented, were often responded with 
mixed ideas. Even non-drivers never attributed environment as a motivator for choosing to not 
drive and instead, car drivers tried to justified their stand. The sense of hopelessness among the 
car drivers and commuters may be attributed as a major cause behind the ignorant behaviour 
towards the contribution of personal travel choices on the environmental degradation. 

5. Using Behavioural Insights for Mobility Solutions  
Mental shortcuts are the key to decisions that an individual makes and this is why blending insights from 
psychology and economics reveal hidden forces that shape decisions. The term ‘nudges’ was coined by 
Richard Thaler and Cass Sunstein and was later used to test behavioural insights as a way to practice 
demand-side management. 

In order to understand how behaviour impacts the public transport system, it is crucial to create a 
‘behavioural map’ or a ‘cognitive map’ that identifies various psychological barriers that act as ‘pain 
points’ preventing individuals from using public transport. This allows behavioural interventions at the 
correct points without necessarily altering the supply chain. Interventions work best once the user groups 
may be classified based on their ‘travel habit’. For example, an individual may be a low-frequency user 
and therefore, the incentive should be to encourage them at trying it again. But in case he is a mid-
frequency user, the incentive should focus on making the person a regular user so that it becomes a part 
of their ‘habit’. Alternatively, if they are high-frequency users, the focus should shift to making their 
experience better so that they may not shift to other travel habits. To test whether behavioural 
interventions are working in a real-case scenario, it is necessary to understand in a manner such that the 
outcomes are segregated based on ‘control’ and ‘intervention’. 

The key to implementing a behavioural intervention is to realise the barriers that prevent users from 
relying on sustainable mode choices; these factors may be economical, social or environmental. The 
public transport system is a complex process of friction points that make it inconvenient to use and not 
preferred by users. In behavioural terms, cognitive load is defined as the total mental effort needed by 
the working memory. When a task becomes complicated due to minor details and challenging sub-parts, 
the cognitive load increases. Making the task simpler is an incentive so that the person may consider a 
behavioural change. There is another similar cognitive bias that causes individuals to prefer driving called, 
the halo effect. This bias makes people consider certain judgements to be ‘more attractive’ than others 
such as driving a car highlights a positive feeling and a better standard of living as compared to using 
public transport. 

Another behavioural barrier that must be overcome to make using sustainable modes is mental 
accounting. Since humans are dependent on their perception of things, we tend to allocate ‘cost’ to 
bundles in our mind. But we tend to prioritise the ‘sunk cost’ over real costs; this is called the sunk cost 
fallacy. Our future decisions about spending money on transport are dependent on the costs that have 
been incurred in the past. For example, using public transport even after having a car at home seems 
‘wasteful’. As soon as an activity generates a feeling of positivity, individuals are more likely to recurringly 
engage in the behaviour in the future, thus forming a loop of self-reinforcing habits. 

Another research to test the incentives that work best for giving up driving was tested using behavioural 
insights (Riggs, 2020). The individuals to be surveyed were divided into cohorts with similar 

1256



characteristics and were asked to choose as to which mode they’d wish to shift from driving a car and 
three of the modes had a certain monetary incentive attached to it while one had an ‘altruistic’ incentive 
(i.e., identified as environmental ethos) (Riggs, 2016). The result was that combining financial incentives 
with compliance and social norms caused both the actions to be less effectual. Thus, this suggested that 
travel-demand modelling must rethink as to what kind of incentives work best for their stakeholders – it 
may be financial or it may be deep-rooted within the social norms. In similar research as part of the same 
study, the perception of street safety for cyclists was surveyed using behavioural factors driven by social 
values. The results showed that the correlation between the perception of the safety of the streets to the 
actual level of safety on the streets was low, showing that perception was a major cause for them to 
choose a particular route for riding a bike (Riggs, 2020). 

The questions that need to be asked during policy formulations should be directed towards how people 
perceive and prioritise their decisions about important travel choices. Identifying key social norms is 
crucial and therefore, one must identify the most effective way to do so such that the social norms can be 
used as a way to improve their level of concern regarding the environment. Moreover, we cannot 
consider a particular community or a neighbourhood as a ‘herd’ and therefore there shall always be a 
variety in the demands and needs. But the real solution lies in tapping into a particular social norm or 
behaviour that is most prevalent. The key to the behavioural design and influencing choices is to make 
these decisions simple, easy and effective. 

6. Human-focussed solutions for the ‘shift away’ 
Providing commuters with only infrastructure provisions do not ensure that they shall be able to convert 
their habits into sustainable ones – however, persuasive techniques that use psychological influences 
such as gamification, nudging, health framing, incentives, etc. target particular behavioural models and 
change them so that people may adopt to more sustainable travel habits. There have been several 
instances whereby only nudges failed to create a positive behavioural change in transportation and were 
needed to be complemented with restriction of choices, promotion of behavioural modification using 
campaigns and altogether form what is essentially called the “nudge theory”. A study by Ortmann & Dixit 
(2017) showed that non-pricing (behavioural) transport demand management (TDM) strategies were 
most effective when they tapped on nudges along with telecommuting, information architecture and 
incentives (gamified environments). The study enlisted the effects different behavioural intervention 
strategies had on transport systems – incentives (economic), transport disruptions (defaults), and 
information & design (information architecture) has high impact on behavioural change; gamification 
(novelty) has medium impact on behavioural change; however, time pressure, changing defaults, 
competition/embarassment and loss aversion do not have enough evidenec to suggest their applicability 
(Ortmann & Dixit, 2017). 

Say, a child at the age of twelve or a college graduate at twenty-one is asked to take any route that he 
thinks is the best. What might be the best-case and worst-case scenarios? Either he fails and takes two 
extra trips but ends up warning others of the route being not a good idea or he discovers a new route and 
reduces fuel consumption by 20 per cent and informs others about the same saving fuel exponentially! 

This one of the many examples of how gamification can be used in transport systems to increase 
motivation, strengthen trust, encourage participation, support community building and promote 
efficiency by crowd-sourcing information and generate socially-driven design alternatives (Game.UP – 
Gamification in Urban Planning, 2019). Gamification, on the other hand, refers to using some features of 
game theory into an interactive system (non-game) without having a full-fledged game as the end result 
or outcome. Simply put, gamification refers to “the use of game elements in a non-game environment” to 
achieve results associated with behavioural changes (Yen, 2016). 
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Since games have the only purpose to satisfy the individual playing them which is why gamification has a 
wider impact as they please the users by using game elements while fulfilling the needs of the policy. 
There have been several examples around the world that have used transport gamification to nudge 
behaviour using psychological and social theory as part of gamification. As seen from the case studies, 
mental barriers form during early years, between the age of 12 to 21 years and therefore, gamification 
has immense potential given that this age cohort is well acquainted with the digital space. 

7. Conclusion 
The research from various cities around the world illustrates that the dependence on cars arise from 
societal norms, individual experiences and stereotypes that turn into habits. The underlying concept of 
the gamification framework in this research is to shift users from a car-dependent regime built on social 
constructs to a mobility regime where mode choice is based on sustainable shared experiences. The 
purpose, however, remains the same – present alternatives that are appealing to users based on their 
personal habits and experiences. The theoretical diagram in Figure 1 is an illustration of how gamified 
elements can be used in transport systems by balancing utility and motivation, however, further 
evaluation and trials are crucial to establish its impact in transport context (Yen, 2016). 

 

Figure 1. Theoretical Framework for gamification in transport context. Source: Author. 

The intent of the research was to establish a conceptual framework for using nudge planning within the 
paradigm of transportation. Low-cost trials and pilot schemes that inculcate behavioural interventions 
are necessary to figure whether games and motivations are preferred and/or how they may benefit the 
stakeholders at large. However, this research may be elaborated for the preparation of a nudge-based 
transport policy that may be referred to for drafting the comprehensive mobility plans for cities. 
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Abstract 

Urban regeneration is gaining the importance within the sustainable development paradigm in 
which achieving the better efficiency of the already urbanised areas shall be given a paramount 
priority before the spread of the city into the new territories. The urban areas that are underused 
or abandoned bear a high potential in these terms. However, such areas are rather complex to 
handle due to their legal status, ownership structures, financial issues, state of the art of the 
physical and functional infrastructures, stakeholders’ interests and not the least sectoral 
regulations and policies. The local public administration is often confronted with the several 
ramifications when making the regeneration processes happen, while at the same time may lack 
the basic insights, knowledge and tools to most efficiently lead these processes. This paper 
presents partial results of the AGORA project that aims to rise the capacity of public 
administrations in the European Danube Region in their inner-city urban regeneration 
endeavours. Through various project activities it supports local planning authorities to develop 
their own Urban Regeneration Agendas. A part of the capacity building within the project is the 
exchange of good practices among partners, among others the innovative policy instruments that 
different AGORA partners already use in the urban regeneration processes. The paper presents 
which tools are already used by the project partners and analyses them from the points of view of 
their administrative status, typology regarding the main goals they address, their legal status 
and the level of inclusiveness.  

Keywords 

public administration, innovative policy instruments, inner city, urban regeneration, European 
Danube Region  
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1. Introduction 
Consequences of deindustrialisation, urban transition and changing living patterns left (especially) 
small and middle size cities struggling to remain unattractive and uncompetitive compared to other 
cities in the Danube Region. New urban planning and management approaches are needed to unlock 
the potentials these cities possess. On one side there is still a trend of the centralised approach of 
the governance system, where the higher-tier governments hold critical power to make decisions 
affecting the local level. On the other side different stakeholders and the civil society has been 
activated too and organised itself in order to improve the urban vitality and quality of urban life 
itself. Both approaches – top-down and bottom-up – are much needed to improve the vitality and 
image of mid and small sized cities of the Danube Region which are facing the raising number of 
abandoned areas. Public administration governance needs to go beyond traditional approaches in a 
way of developing new governance models which could support and speed up urban development 
processes. The development and implementation of innovative policy instruments play an important 
role in these endeavours. 
 
In order to compare the existing state of the art in different parts of the Danube Region and seek the 
appropriate approaches to address challenges, the AGORA project has been initiated within the 
Interreg Danube Region Programme. The main aim of the AGORA is to achieve a substantial change 
in the process of the workflow of the public administration on the local and regional level through 
empowerment of their capacities (see http://www.interreg-danube.eu/approved-
projects/agora for more information). The intention of the AGORA project is to help public 
administrations becoming a credible and active leaders of urban regeneration processes through co-
designing and testing new governance models and policy instruments on underused and unused 
urban areas of the inner cities. 10 partnering localities from the Danube Region are co-creating new 
venues for stakeholders and public involvement (so called AGORA Communities) which will through 
actions and workshops develop 10 AGORA Urban Regeneration Agendas (URAs) and 10 concrete 
pilot actions. Based on the AGORA experience, the policy-learning platform is being developed to 
support cities to reintegrate and reconnect local undervalued areas and though new social and 
economic activities improve their value. 
 
Prerequisite for a successful co-designing of urban development strategies is to get acquainted with 
the state of the art of the governance models and decision-making procedures, to recognise the 
spatial potentials in the cities as well as to recognise available policy instruments that can help 
achieving the urban (re)development goals by involving all relevant stakeholders into the co-
designing processes - involving stakeholders into the process of finding the room for improvements 
is seen as one of the crucial conditions for a long-term success. 
 
As a part of the AGORA methodology, cities have to prepare so called operational analyses as a 
starting point to define specific objectives which they would like to follow in the process of co-
designing their Urban regeneration Agendas (URAs). In the operational analyses they consider their 
existing governance systems, available policy instruments, identify potential stakeholders and 
identify and analyse underused and/or unused urban areas as local potentials for urban 
regeneration. 10 territorial partners from different countries with different history and cultural 
background have different objectives, but since they are coming from the same macro-region, there 
are similarities among them too. The framework of trans-national AGORA project allows un-locking 
of potentials and building-up the opportunities via exchanges of good practices, peer-to-peer 
exchanges and learning sessions. 
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This paper presents a minor part of reach contents of the AGORA project - the innovative policy 
instruments that partnering cities have already started to use in order to overcome the obstacles of 
rather rigid planning systems and procedures and to kick-off and/or accelerate the urban regeneration 
processes in a collaborative manner. The innovative instruments are usually used to provide a more 
flexible planning environment that can better address the fast-changing circumstances and needs of the 
spatial, economic and social fabrics of the Danube Region´s small and medium sized cities. These 
innovative policy instruments are presented through different aspects that need to be taken into 
consideration when one aims to transfer them from one successful example to other environments, 
among others:  

• administrative level they address, 

• their legal status (binding-nonbinding), 

• basic objectives and aims (partnering/networking, management, financial/economic 
empowerment, information gathering/sharing, capacity building etc.), 

• the level of inclusiveness they provide and 

• the types of actors they involve, as well as the outcomes they manage to reach. 

The review shows the variety of instruments that cities are using to improve their performance in the 
field of urban regeneration. 

The concluding part of the paper highlights the innovative aspect that is present in the field of policy 
instruments which are used to accelerate the urban regeneration processes. It also points out the 
importance of the cooperation between the cities on the international level by illustrating how the 
AGORA project helps cities to understand their own ways of operating, compares themselves towards the 
others and make them to learn from each other by sharing good practices not only at the declarative 
levels but through the in-depth analytical processes that help to understand which tools can (not) be 
used in various contexts. 

2. Innovative governance instruments 
According to Howlett and Rayner (2007), the governance instruments are the “techniques of governance, 
which, one way or another, involve the utilization of state resources, or their conscious limitation, in 
order to achieve policy goals”. As Schneider and Ingram (1990) put it, governance instruments are 
targeted “to get people do things that they might not otherwise do; or it enables people to do things that 
they might otherwise not have done”. 

Good governance is not based on the narrow selection of instruments but requires the authorities and 
other stakeholders to use the mix of instruments in order to overarch the goals or objectives to which the 
application of these instruments contribute. Such an ability of combining different tools can be innovative 
in order to adjust them to the needs of concrete case and also abilities of local stakeholders to provide 
best out-puts that will be best tailored to the local context. As such, governance instruments (and their 
locally-adjusted combinations) form the operational tools of public policy (Majoor and Schwartz, 2015). 

There seems to be an agreement within the scholarly debates that there are two dominant approaches 
towards analysing, designing, and using governance instruments. The functionalist or instrumentalist 
approach sees instruments (or a mix of instruments) as rational, neutral, pragmatic tools, aimed at 
achieving certain specified goals and solving problems, while the political sociology approach stresses 
that instruments are not neutral (purely technical) tools, but embody a particular relationship between 
government and citizen (Lascoumes and Le Gales 2007). This observation stresses the need for the 
contextual understanding of the governance instruments – they are embedded within a particular socio-
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political and geographical context (so called place) reflected in a particular society-authority relationship 
and ideological foundation, which must always be taken into account when considering them. This was 
an important starting point when setting up the Agora project methodologies. 

In order to address in the proper way, the complex socio-economic, functional and other challenges that 
define any urban regeneration case, the governance instruments need to be innovative. This relates to 
the ability to introduce a new product, a new idea, a new technology, or a new solution to the existing 
problem exists due to an inability of the classical approaches to problem-solving - as such, innovation 
may include only basic upgrading or a new combination of the existing, already known approaches, but 
can also be revolutionary and include the invention of completely new products, technologies, 
procedures etc. (Cirera et al, 2020). Generally speaking, the important part of any innovation policy is an 
overarching strategy with clearly defined end goals and can be delivered through a number of 
instruments that are used at once - thus, innovation policy consists of the combination of existing and 
new instruments that complement one another and are in a direct interaction - s.c. policy mix (Edquist, 
2011; Freeman, 1987).  

3. Methodology 
One of the aims of AGORA project was to understand which innovative instruments of the governance 
the partnering cities are using in their urban regeneration endeavours. Therefore, the data on innovative 
instruments were collected through a common questionnaire developed by the research team of the 
AGORA project under the leadership of the Urban Planning Institute of the Republic of Slovenia. The 
questionnaire had multiple sections and served also for the collection of the other data needed for the 
project activities. Among others the partners were asked to analyse the following issues: 

● the general administrative structure in their country, which helped in understanding the basic 
institutional structure of the state within which the urban planning apparatus is embedded, 

● the local/regional government structure and their roles to reveal the responsibilities and power 
distribution within their administrative bodies, 

● the decision-making process in the spatial planning, which pointed out the main actors and their 
roles in urban development in general and urban regeneration in particular, and 

● policy instruments and governance models to look beyond the institutions of the local 
administration and to search for processes and mechanisms through which significant and 
resource-full actors coordinate their actions and resources in the pursuit of collectively defined 
objectives. 

 
Within the last section of the questionnaire 10 AGORA territorial partners had to analyse the present 
innovative policy instruments in the field of urban regeneration, particularly those instruments that allow 
the underused or abandoned urban areas or plots to be re-activated faster and in a more collaborative 
and meaningful way. The starting assumption of these analyses was that for the support of successful and 
efficient implementation of urban regeneration projects, cities and regions must have developed other 
policy instruments and approaches aside the ones which are a part of the usual, legally binding urban 
planning and related procedures. Since the AGORA project is focused on building capacities of the AGORA 
public administration, this section was devoted to analysis of innovative policy instruments and 
governance models as creative solutions. 

Innovative policy instruments were analysed from the following aspects: 

• administrative level, 
• type of policy instrument, 
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• legal status and 
• type of the citizen participation the instrument seeks/allows for, namely the way the instrument 

intends/manages to embed the public participation. 
 

 

Figure 1 – Aspects of innovative policy instruments analysis. Source: UIRS. 

10 Agora territorial partners contributed the data, 8 from the city level, i.e. Chisinau (Moldova), Cluj-
Napoca (Romania), Koprivnica and Slavonski Brod (Croatia), Kranj (Slovenia), Sofia (Bulgaria), Szarvas 
(Hungary) and Zenica (Bosnia and Herzegovina)), 1 from the regional level, i.e. Neckar-Alb Region 
(Germany) and 1 from the district level, Prague 9 (Czech Republic). Each partner had to contribute at 
least 3 innovative policy instruments, altogether 35 innovative policy instruments were listed and 
analysed.  

4. Results 
The data contributed by the partners shows that the urban regeneration is an important aspect 
contributing to sustainable development goals which cities are following in the process of their 
development. Since spatial and master planning policy instruments are binding documents, guidelines 
which are addressing urban regeneration are very important in the process of co-creating the Urban 
Regeneration Agendas (URAs). As the legal planning policy instruments to often are not efficiently 
supporting the successful implementation of city programmes and projects, cities in addition developed 
other planning policy instruments, e.g. Strategies for urban regeneration, Integrated Urban Strategies for 
Sustainable Development, etc. These instruments have been developed for different purposes (e.g. 
applying different founds, supporting the development of spatial development plans, decision making 
processes, etc.). Aside from these instruments cities also developed other policy instruments which are 
very creative and innovative in their efforts to find solutions which are supporting the effective 
governance and implementation of projects in their territories.  

The data related to innovative policy instruments were collected and analysed based on the input from 
10 operational analysis reports which 10 AGORA territorial partners had to prepare in line with the 
project framework and not based on the scientific research. The scientific partners of the AGORA under 
the coordination of the Urban Planning Institute of the Republic of Slovenia developed the methodology 
and provide guidelines which cities needed to follow in the phase of preparing their state-of-the-art 
analysis. The main aim was to identify and classify innovative policy instruments which they are already 
using or seeing them as potentially useful in the urban regeneration interventions in future. All together 
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35 innovative policy instruments were identified and analysed. The results of these analysis are 
presented the table 1 and in the following sub-chapters. 

Table 1: Classification of the AGORA innovative policy instruments 

 

 

4.1 Administrative level 

From the administrative point of view, given the focus of the implementation of urban regeneration 
endeavours, most cities provided many instruments from the local level, while indicating just few 
national administrative level instruments. On the national level, AGORA cities recognized five instruments 
(Chisinau, Koprivnica, Slavonski Brod and Zenica), while on the local level cities presented twenty-nine 
instruments altogether (see table 1). Only one policy instrument was recognised, both on the national 
and local level at the same time (Cluj-Napoca). 
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The majority of identified instruments on the national level is related to the financial mechanisms that 
allow the urban regeneration processes to run more smoothly and faster (e.g. non-reimbursable funds, 
virtual budget, business-rents etc.). While the financial mechanisms are very much present on the local 
level too, they are largely complemented by the instruments that support the active participation of 
different stakeholders in the process (e.g. participatory planning workshops, informal participation etc.). 

4.2 Typology 

The innovative tools were further analysed regarding the main goals they were seeking to achieve. The 
analytical framework consisted of the six main categories: 

 

 

Figure 2 - Typology of policy instruments. Source: UIRS. 

 
• partnering/networking instruments:  

o networks with other government bodies, public-private-partnerships (PPP), voluntary 
agreements, dialogues, 

o organizational models with internal processes/workflow change in public administration 
(further used in the development of cross-departmental public administration task 
forces for AGORA), 

o collaborative governance and join decision making models between private and public 
landowners. 

• management instruments: 
o as interaction interfaces for co-designing, co-implementing and co-management of 

urban assets in the forms of facilitated business to business (B2B), land-owners-to-
business, governance-to-business (G2B) and governance to citizens (G2C), 

o package schemes to assist private owners to identify partnership and funding options 
and overcome the current regulatory complexity for brownfield reuse. 

• legal (mandating) instruments:  
o regulations, directives, laws, and decrees, 
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o procedural simplification (e.g. permitting), streamlining and fast-tracking procedures for 
revalorisation. 

• financial or economic instruments:  
o taxes, tax abatements, subsidies, and awards, 
o creative financing models for building, land recovery and reuse through new local value 

systems, 
o other forms of collaborative funding. 

• informational, endorsing and capacity building instruments:  
o websites, brochures, campaigns, guidelines, trainings, conferences, or labels, 
o new methodologies for consolidating capacity building and technical expertise in public 

administration and 
• hybrid instruments:  

o i.e. strategies or action plans, platforms. 

The analyses showed that the most of the innovative policy instruments listed by the AGORA partners 
could be classified in more than one of the above presented categories, i.e. they are distinctively hybrid 
in their nature and goals (trying to address and achieve more than one main goal). Besides the innovative 
instruments that are hybrid, most of those instruments falls under “Financial/economic” and 
“Informational/endorsing/capacity building” categories (see table 1).  

4.3 Legal status 

Among identified innovative urban regeneration instruments, nearly two thirds of them, were none-
binding (see table 1) meaning that they complement the legally binding procedures. An interesting 
observation is that there are no clear distinctions between biding and none-binding tools among the 
partners – in some cases or for some partners the usage of the similar tool can be biding while the same 
tool might be none-binding in the case of another partner (e.g. participatory budgeting). 

4.4 Citizen participation 

Innovative policy instruments have been analysed regarding the type of participation of the actors too 
within two main categories: participation in person (real participation - when participation in concrete 
location and place is required or is mandatory for the instrument to function) and virtual (in cases where 
the participation is required to be largely or entirely online). In some other cases, innovative policy 
instruments can require both real and virtual participation. This analytical aspect got even more 
important under the covid-19 pandemics limitations to the public life, it gave the understanding of the 
ability of the innovative tool to (not) support urban regeneration during the restrictions of the public life. 

Altogether cities presented 15 innovative policy instruments requiring real participation and 9 policy 
instruments requiring virtual participation; moreover 9 policy instruments cannot be identified in just one 
of these two categories as they imply the usage of both types of participation (see the table 1). 

5. Discussion and conclusions 
There are few major observations that can be done after the review and analyses of the innovative urban 
regeneration instruments within the AGORA project which is running in the Danube Region. 

The analyses revealed that the notion of “innovative” differs largely across the region. This does not 
come as a surprise if the innovation is understood as a step into a new direction and away from doing 
business as usual – some practices that have been adopted by some partners long ago are seen as a 
complete novelty for some other partners and/or places and regarded as innovative. This reveals the 
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existing gap in the level of exchanges and connectedness within the region when it comes to the usage of 
the instruments for the more efficient implementation of urban regeneration interventions. 

Nevertheless, there seems to be a large consensus across the region that some of identified instruments 
can be generally labelled as innovative. Such examples include among others: 

- the participatory budgeting; different official names are given to these kinds of the instruments 
(e.g. Participatory budgeting, Civil budget, Virtual budget, etc.), but the main aim is the same – to 
give the voice and decision-making power on public money expenditure to the final users – the 
citizens, 

- none-reimbursable financing instruments: these include grants from public funds for various 
activities and programmes (e.g. culture, sport, youth, healthy lifestyles etc.) as well as 
development of businesses (including start-ups and incubators support, rents for business 
premises etc.), 

- instruments to strengthen the communities: in a real or virtual format; these innovative 
instruments aim to empower the local communities via cooperation and co-creation activities 
which can help to generate the process of urban regeneration (e.g. urban renewal offices, civic 
imagination & innovation centre etc.); rather often an important dimension is the co-generation 
of common ideas where the process is sometimes more important than the idea itself as it 
strengthens the relations and cooperation capacity of the local community, 

- instruments to improve the citizen – authority communication and cooperation; these 
instruments aim to reach beyond the information sharing practice and try to establish a 
meaningful relationship between the local authorities and citizens; the early stage of such 
endeavours are e.g. the web-portals where the citizens are in the role of sensors and report the 
needed maintenance works on the public infrastructures, but can be later upgraded to the 
formats that allow citizens to express their ideas and visions on the future development and seek 
the feedback from the authorities; in an ideal form these instruments also reach the level of a 
common decision-making, where relevant issues are discussed among citizens and authorities 
(e.g. focus groups) and solutions tested together (e.g. urban acupuncture, participatory planning 
workshops etc.). 

It can also be noted that the new, innovative instruments in urban regeneration are mostly introduced at 
the local level, while the innovation at the intermediate and/or national levels are less likely. This 
observation is expected as the urban planning and related procedures are usually the responsibility of the 
local administrations. On one hand this approves the need for the local planning administration to have 
as open hands as possible when deciding its urban development and regeneration strategies in order to 
be able to introduce innovative solutions tailored to the needs of their concrete context. On the other 
hand, it puts the light on the need for the wider frameworks that will transcend the local levels and 
introduce innovation at the upper administrative levels too, e.g. regional and (trans)national level. 
AGORA project is the step in this direction as it makes the review of the state of the art and meaningful 
exchanges of knowledge and practices in the field of urban regeneration among different local 
administrations and thus contribute to the foundations of the possible new innovative approaches at the 
regional and European levels too. 

Acknowledgement: This research was partly funded by the AGORA project which is co-financed by the 
INTERREG Danube Programme. 
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Abstract 

The ‘iron-law of megaproject management’ relies upon the logic of exception and includes extra 
budget, special regulations, non-standard organisational structure, questioning of public 
accountability, and the central role of developers at the expense of the city leaders, planners and 
citizens. With previous in mind, the crucial question is how to improve collaboration among 
different interested parties, negotiate diverse interests, and secure transparent planning 
procedures leading to the outcome that will address many of the initially identified needs. To 
explore the collaborative mechanisms, we focus on the case of Lincoln Yards, a contemporary 
urban megaproject development in the central part of Chicago, United States. Using the overview 
of primary sources (legal and regulatory documents and newspapers articles) and semi-
structured interviews with the relevant stakeholders, we elucidate the following: 1) the response 
of professional planners towards the developer’s application, i.e., the intention to redevelop the 
area; 2) the approach applied and values promoted by developers; 3) the strategies used by the 
local community to protect the local identity and local needs; and 4) the relationship of public 
officials (aldermen) towards both the local public and investors. Finally, the case provides insights 
into the lessons learned relevant for the spatial challenges posed by urban megaproject 
development. 

 

Keywords 

urban megaprojects, collaboration, stakeholders, Lincoln Yards, Chicago  

1. Introduction  
Contemporary megaproject development frequently happens on abandoned industrial sites or deprived 
urban areas – brownfields – usually situated within the inner-city centre, well-connected to the transport 
nodes, equipped with diverse infrastructural networks, and close to the built urban patterns. New 
development demands the change of the previous land use and a significant improvement or new 
construction of both infrastructural grids and the building stock (Fainstein, 2008; Flyvbjerg, 2014). Hence, 
urban megaprojects are a point of interest to various stakeholders: developers chasing for profit through 
revitalising the site, citizens tending to protect their local urban identity, and planners and public officials 
stretched between the ethical norms to secure the public benefits and pressure imposed by financially 
powerful actors (Del Cerro Santamaria, 2013; Lee, 2012; Flyvbjerg, 2009).  

 

1271



Perić, A.; Tufek-Memišević, T.;  
Nedović-Budić, Z.  

Collaborative planning mechanisms in urban 
megaproject development 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

To illustratively explain the complexity imposed by a megaproject development, Flyvbjerg (2017) defines 
the “iron-law” of megaprojects based on the logic of exception and including the extra budget, special 
regulations, non-standard organisational structure, questioning of public accountability, and the central 
role of developers at the expense of the city leaders, planners, and citizens. Such a management mode of 
megaproject development as well as physical characteristics of the built environment usually 
underpinned by ‘starchitects’ are similar regardless of the specificities of a socio-spatial setting (Ponzini, 
2020). However, what differs across the world is the response of both the public and civil sectors towards 
private-initiated megaproject development. In other words, the extent of the governmental and non-
governmental control over the megaproject development and, consequently, the extent of involvement 
of different stakeholders varies across transitional societies to welfare states and liberal democracies. 

The history of megaproject development in the United States (US) is long, and, accordingly, the main 
driving forces behind massive development changed over time. The major redevelopment was publicly 
supported in the 1960s and 1970s due to the US federal public incentive in urban renewal (Fainstein, 
2008). The state provided the funding, coordinated the development, and led the implementation (Diaz 
Orueta and Fainstein, 2008). However, the proliferation of private-initiated urban megaprojects started 
after the demise of the federal policy in 1974 (Fainstein, 2008; Fisher, 2015; Fisher and Leite, 2018), 
induced by the global financial crisis. The main management approach of urban megaprojects became a 
public-private partnership, whilst the public sector shifted its operating mode first to the managerial and 
later to the entrepreneurial spirit (Fainstein, 2001; Brenner, 2004, 2019). Consequently, various 
instruments to incentivise private development were introduced.  

Contemporary US liberal democracy keeps a strong capitalist flavour. Briefly put, the US social model 
functions as a neoliberal construct, relying upon the market mentality, understanding government as a 
business, and, more precisely, using the government as a tool for making business happen (Peck and 
Theodore, 2019; Brenner and Theodore, 2002). Some of the crucial examples of how megaprojects work 
in the US advanced capitalist economy are well illustrated in the case of Atlantic Yards (Fainstein, 2008; 
Petretta, 2020) and Hudson Yards (Fisher, 2015; Fisher and Leite, 2018; Petretta, 2020), both in New 
York. 

Compared to the rest of the US, the Chicago megaprojects are even more complicated due to tight 
feedback between political and financial power. Chicago has a tradition of nurturing a so-called ‘political 
machine’ (Simpson, 2018), which stands for political patronage by the city mayor and aldermen as chiefs 
of the wards (the main territorial units the City of Chicago administrative area is composed of). More 
precisely, the local politicians ensure their political power by protecting their electors’ interests and 
guaranteeing their benefits (contracts, jobs, etc.). In return, these electors are considered the ‘secure 
voters’ in the election procedure. Throughout the past century, there was only one mayor of Chicago to 
break this vicious circle of the ‘political machine’ (Simpson et al., 2020). In recent years, little has 
changed: local officials are in charge of creating the conditions necessary for channelling international 
and domestic capital into the local environment (Weber, 2015). Such a provision is coupled with a lack of 
transparency, exclusivity given to some developers over the others, protecting prime locations for private 
development, and additional financial burden for local taxpayers (Weber, 2010; Fisher, 2015). 

According to the City of Chicago Department of Planning and Development (DPD) overview (DPD, 2021), 
there are currently seven undergoing megaprojects in the central city part (Fig. 1). The Near South Side 
hosts three mixed-used projects: “The 78” for the 62-acre area of former railroad property, “Bronzeville 
Lakefront” for the 48-acre site of a former medical centre, and the “ONE Central” for 32 acres of rail 
yards. “Obama Presidential Center” proposed as a cultural, economic, and education centre on the 19.3-
acre site in Jackson Park is intended to revitalise the Chicago South Side. “Chicago Fire Football Club 
Training Facility” for the 32-acre site in Hanson Park is proposed as a complex sports facility for the 
Belmont Cragin community. “North Union” is a mixed-use development proposed for 8.1 acres of land 
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adjacent to the educational institution on the Near North Side. Finally, the “Lincoln Yards” project targets 
the redevelopment of 53 acres of former industrial land in the Lincoln Park and West Town community 
areas. In the following lines, we elucidate the main conditions behind initiating the Lincoln Yards project, 
the nature of the collaboration, and the main planning outcomes. The concluding remarks point to some 
of the lessons learned useful for similar challenges posed by the megaproject development. 

 

Figure 1. Mega development projects in Chicago. Source: Authors based on DPD, 2021. 

2. Case study: Lincoln Yards 
Lincoln Yards is the first project proposed as aligned to the principles listed in the North Branch 
Framework Pan (hereinafter framework plan) – addressing the modernisation of the industrial corridor in 
the central part of Chicago (DPD and CDOT, 2017). The framework plan was an incentive of the then 
Chicago mayor Rahm Emanuel, in charge from 2011 to 2019, who in 2016 introduced the idea of the 
redevelopment of several corridors within the city of Chicago. In its essence, the framework plan is a 
visionary document based on various analyses (mainly economic, transport and environmental) aimed at 
bettering the existing urban conditions of the corridors’ catchment areas. It revolves around three pillars: 
economic improvement, refurbishment of the current and construction of new transport network, and 
provision of green and open spaces to improve environmental status. The framework plan contains three 
main zones, and Lincoln Yards belong to its northern section (Fig. 2). 
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Figure 2. North Branch Framework: Land-Use / Zoning. Source: DPD, 2019b. 

In line with the previously mentioned entrepreneurial city spirit, the market conditions intrinsically 
incentivised the formulation of the framework plan. During the 2010s, due to a change of the global 
market conditions, e.g., low price of imported raw data, high domestic wage, etc., a vast majority of the 
industrial enterprises (like steel and tinder companies) decided to terminate their operation, some even 
after a century-long tradition. In the north part covered by the framework plan, the steel company Finkl 
Steel shut down its operation in 2013. his was a direct impulse for a private developer – Sterling Bay – 
who started negotiation and bought the company in 2016. Throughout the coming years, the developer 
continued with acquiring another manufacturer – Fleet, finalised in 2018. The land ownership enabled 
Sterling Bay to proceed with creating the proposal for a future city landmark area. 

The project developer Sterling Bay is a successful company specialized in mix-used urban development, 
with several references of the refurbished areas in Chicago. The area designated for the future 
development by the Lincoln Yards project covers a 53-acre area (approx. 22 hectares) in the vicinity of the 
Chicago downtown (7 km far from the city centre), close to the main express highway leading to the 
north of the city, and railway corridor connecting northern suburbs to the city centre. The catchment 
area of the Lincoln Yards project contains a dense public transport network with, though, obsolete hubs. 
The project area directly covers the waterfront, as this position was crucial for the operation of the 
previous industrial manufacturers.  

The Sterling Bay’s proposal (Figs. 3 and 4) considers the recommendations suggested by the framework 
plan and builds upon the favourable infrastructural conditions of the wider area to include the following: 
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improved infrastructural network (new streets to connect the river banks, refurbishment of existing and 
construction of two new bridges, redevelopment of a junction as well as the nearby public transport 
station); mix-used development including residential use of 6,000 estimated units, 25 per cent of which 
devoted to affordable housing, office and retail spaces; and large green and open areas, sports courts and 
river-walks covering 40 per cent of the entire site area. Additional public benefits include the creation of 
23,000 permanent jobs in the project areas, 10,000 construction jobs, with 30 per cent participation by 
Minority Business Enterprises, and 10 per cent by Women Business Enterprises. The estimated total costs 
are $6 Billion. The project is scheduled for realisation in three phases, starting from the northern part of 
the project area.  

 

Figure 3. Lincoln Yards: Site Plan. Source: DPD, 2019b. 
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Figure 4. Lincoln Yards: Model. Source: DPD, 2019b. 

3. Lincoln Yards: another typical megaproject development? 
Megaproject developments usually operate as a highly polarised mechanism: on the one hand, 
developers are backed by tax reliefs and subsidies by the local (city) government, while the general public 
and, more loudly, local community organisations oppose megaprojects due to questionable social 
benefits (affordable housing, cultural amenities, green and open areas, newly created jobs assigned to 
the local population, displacement, etc.). In elucidating the case of Lincoln Yards, we pay particular 
attention to the following groups of stakeholders: city planners, city officials, developers, and the local 
community.  

The regulatory backup for the Lincoln Yards project was the North Branch Framework Plan. As 
mentioned, in the absence of more comprehensive planning documentation, the framework plan for the 
redevelopment of the catchment areas of major transport infrastructure corridors was not part of a 
broader vision designating the strategic development of the city. Taking the mayoral vision as a reference 
point, the DPD planners defined the urban design principles as the main guidelines for implementing the 
vision. As supported by the consultancy firms responsible for developing the graphic material of the 
framework plan, the DPD planners were not focused on preparing the plan but rather on coordinating the 
inputs received by different consultants. The planners’ coordinative role was particularly emphasised in 
organising and conducting the procedure of public revision of the framework plan, which overcame the 
public input as envisioned by the guidelines of the PD review process (DHED, 2012). The review phase 
lasted between June 2016 and April 2017 and included six public meetings, six neighbourhood meetings, 
and six ‘open houses’ hosting more than 800 participants expressing their concerns. Since September 
2016, the DPD planners were supported in organising the community meetings by the ward 
administration (mainly the 2nd ward, as the majority of the Lincoln Yards project covers the area of the 
2nd ward). After the initial enthusiasm, the public response became less stark – the last public meeting 
was attended by only 37 participants out of 900 calls sent (through direct emails, wards’ communication, 
and local media). Nevertheless, the DPD planners consider the participatory planning process successful 
in attracting the overall large number of interested community organisations and citizens capable of 
openly addressing their concerns to the general ideas behind the framework plan. According to mayor 
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Emanuel’s vision, the Chicago Plan Commission adopted the framework plan in May 2017, enabling the 
developers to proceed with the Lincoln Yards project proposal situated in the northern part of the area 
covered by the framework plan. 

The professionals’ role in the process preliminary to the Lincoln Yards project elaboration points to a 
different power holder than professional expertise. Namely, the framework plan was conceived as a 
mayoral vision and approved as initially proposed. This can be explained as a long-established tradition of 
the rubber stamp of the aldermen towards the mayor – which was the case in almost all previous mayor 
positions except Harold Washington in the 1980s (Simpson et al., 2020). However, mayor Emanuel had 
also strong external supporters in pursuing his visions. Among Emanuel’s mayoral campaign in 2015 were 
some of the premier regional and, even, national bodies. What is particularly relevant for the case of the 
Lincoln Yards is the activity of the lawyer company DLA Piper, which was one of the most significant 
fundraisers of Emanuel’s 2015 electoral campaign, donating $129,000, while its main activity is legal 
counselling to major developers (Chase et al., 2015). Whilst preparing the documentation for the Lincoln 
Yards project, Sterling Bay’s main legal advisory office was, and still is, DLA Piper. As a result, the level of 
public distrust of the initial idea behind the Lincoln Yards project was immense.  

Immediate feedback between the highest city officer – mayor Emanuel, and developer – Sterling Bay, 
elucidates the developer’s early property acquisition in 2015, two years before the framework plan 
adoption. In addition, the developer was chosen without a bidding procedure. In contrast to such an 
exclusive position in the phase preliminary to the master plan (i.e., PD) elaboration, the developers 
showed their readiness to exchange with the local population and general public, through a range of 
different meetings – from small gatherings in the homes of the locals, to large meetings organised by the 
2nd ward administration and several community groups (e.g., Wrightwood Neighbors, Sheffield 
Neighbors). In total, eight meetings and two extensive community surveys (each yielding almost 900 
responses) were organised to raise public awareness and provide details on future development. The 
central role in the phase of master plan public inspection (May 2018 – January 2019) was devoted to the 
2nd ward alderman administration, which applied the proactive tailor-made approach to coordinate 
public hearings, acting as a ‘judge’ between developers, community organisations, residents, and the 
general public interested in the Lincoln Yards project.  

During the public hearing procedure, the most outstanding achievement was the change of the draft 
master plan – initially proposing a stadium and a Live Nation concert space. Local community bar owners 
considered such a proposal in contrast to preserving the local identity and culture of intimate, cosy public 
places, gathered around the Chicago Independent Venue League (CIVL) and protested against the 
emerging threat to music venues in the city (Newman, 2019). Although at first sight, it seemed that 
developers listened to the neighbourhood representatives, some argue that the additional studies proved 
insufficient transport capacity of the area for receiving a large number of visitors (Newman, 2019). This 
made the developers change the initial idea on the concert space on the spot. Additional changes to the 
draft master plan enabled through the citizen feedback supported by the 2nd ward alderman were an 
increase of green area (from 12 to almost 21 acres) and removal of one high-rise building. According to 
the ward administration, developers did not receive any compensation for their ‘concessions’, which was 
the sign of Sterling Bay’s need to ally with local public authorities as the crucial player in the decision-
making procedure.  

Despite some changes in the draft master plan due to the public engagement, some local representatives 
claimed that there was not enough time to engage more with the development. The owners of Hideout, 
the local gathering space with a century-long tradition, pointed out that ‘six months flew too fast’ 
(Newman, 2019). Most importantly, the community did not have a chance to induce a fundamental 
change, as everything seemed to be already decided. This was obvious at two points of a decision-making 
procedure. Firstly, the session devoted to approving the final master plan by the Plan Commission in 
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January 2019 hosted a significant number of neighbourhood residents, community organisations, and the 
aldermen of the neighbouring wards who expressed their dissatisfaction with the proposed development. 
The entire meeting lasted 5,5 hours, but the Plan Commission unanimously approved the plan, whilst the 
minutes of this meeting do not mention a word of the long-lasting debate in the City Hall. Secondly, the 
TIF (Tax Increment Funding) study was adopted without public inspection by the Chicago Community 
Development Commission (CDC) in February 2019. This is, ironically, considered a standard approach: 
though TIF mainly affects ordinary people in the neighbourhood, their voice is not heard in this procedure 
(Newman, 2019). 

The designation of the catchment area of the project site as a TIF area is one of the most controversial 
subsidies given to the developer. As a US-specific mechanism introduced in Illinois in 1977, TIF still 
perseveres as the vital instrument for collecting public money for the infrastructural improvement within 
the TIF area (Weber, 2015). As proposed in the Lincoln Yards TIF study (DPD, 2019a), the city was unable 
to financially support infrastructural improvements in the project catchment area, so such an incentive 
was left to Sterling Bay. The developer agreed to upfront investment in the area ($490 Million), pending 
reimbursement by the TIF collected money once the infrastructural works are finalised. Apart from this, 
the investor commits to the following non-reimbursable investments: $39 Million into the Affordable 
Housing Opportunity Fund, $110 Million to the City of Chicago’s Industrial Corridor Fund and North 
Branch Corridor bonus programme, and $300 Million in public infrastructure improvements. 

Four issues contribute to the controversy of TIF assigned to the area covered by the Lincoln Yards project. 
Firstly, if the TIF is assigned to a particular area, that site should be considered blighted. However, the 
criteria for determining the blighted areas (65 ILCS 5/) refer only to the micro-location (e.g., the ex-
industrial area currently out of use with deteriorated facilities). However, the catchment area of a micro-
location is not considered a relevant criterion. Hence, it is not surprising that TIFs are assigned to the sites 
on prime locations (close to the city centre and on the waterfront), just as Lincoln Yards. Secondly, a small 
portion of neighbouring residents will face a tax increase, even though the value of their properties will 
not rise in the next several years, at least as the basic infrastructural improvements are finalised. The 
owners of retail and cafes will face a decline in the number of visitors as long as the construction work 
obstructs their activities to perform to the extent before the construction started. However, according to 
the former DPD Commissioner Reifman, the entire area will be redeveloped for the benefit of all, as the 
improved communication network will positively affect the number of people living, working, and visiting 
the area (Kamin, 2018). Thirdly, the TIF study preparation has been assigned to a private consultancy firm 
without revision and control by any public body. Such an exclusive procedure poses a threat to the 
outcome of the TIF arrangements, as they are adopted without an external, critical evaluation. The TIF 
study is a legally obligatory document for both the City of Chicago and Sterling Bay in the foreseen 
reimbursement process. Finally, although the study states that reimbursement can be made only for 
public infrastructure front-end investment, TIF money also includes 2 per cent of economic development 
(understood as direct support to the developer). 

The previously mentioned procedural inconsistencies, and possible conflict of interest, were 
accompanied by the corruption allegations of the aldermen then in charge of the prominent city 
committees (Finance Committee and Zoning Committee). That gave hope to the neighbourhood 
representatives and some aldermen that the procedure of the TIF study approved by the Community 
Development Commission (involving the representative of the mentioned committees) could have been 
delayed for adoption (Newman, 2019). Nevertheless, the study was adopted at an extraordinary session 
of the City Council on April 19, 2019, just two weeks before the election of the new mayor. Sterling Bay 
got the green light to start the construction works. 
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4. Conclusion 
The development of the Lincoln Yards project fits well into the image of megaproject development: 
promise on jobs creation, infrastructural improvement, and land remediation and securing green and 
open space. The assessment of social benefits is more complicated. It depends on the viewpoints of 
particular stakeholders: residents may oppose park areas to be privately managed, local small 
entrepreneurs question the heritage protection and preservation of local identity, whilst TIF-opponents 
address the further segregation between rich and poor Chicago population. However, as the entire 
process of both the framework plan and master plan for Lincoln Yards preparation involved many diverse 
participants with different needs, interests, and viewpoints, some interim lessons learned may improve 
future megaprojects development in Chicago. In its essence, all the lessons learned revolve around 
various control mechanisms either already applied or suggested for further implementation. 

Already applied control mechanisms: 

● DPD in charge of controlling the public amenities during the construction phase by demanding 
the completion of the green and open areas when reaching 50 per cent of the total construction 
work 

● Mayoral establishment of the advisory board (Lincoln Yard Advisory Council) to act as a link 
between the community needs and developers interests during the project implementation  

Control mechanisms under current approval/adoption: 

● Limit the ‘aldermanic prerogative’ by increasing the number of planners in the aldermanic 
committees 

● Improve the public participation in the process of public PD inspection, by introducing additional 
community meetings, and timely announced public hearing in front of the Plan Commission   

Control mechanisms to be applied: 

● Diminish tight feedback between city officials (mayor and aldermen) and developers, by more 
transparent application procedures, and obligatory bidding procedure to enable competition 
between different developers, to, finally, secure lesser investment into the project by the city  

● Minimize a ‘dictatorial’ position of public officials through inducing term limits for elected local 
public officials 

● Avoid ‘conflict of interest’ among aldermen by making alderman a full-time job and disable 
secondary employment, particularly in economic and legal consultancy branches 

● Avoid ‘conflict of interest’ whilst preparing the TIF study by disabling assignment of the TIF study 
task preparation to a consultancy office by the developer and introducing an additional body 
(consultancy firm or public office) in charge of the evaluation of the preliminary TIF study 

● Improve the planners’ skills of facilitation and mediation among numerous interested parties to 
enable them to explore real need and interest and, consequently, to offer solutions that will 
genuinely protect common goods 

Finally, according to the Planned Development for Lincoln Yards (official ordinance 1439), the key risk lies 
with the investor. The city’s approach is quite reserved:  

● The use of TIF will primarily be focused on infrastructure – not private development costs 
● Private developers may construct infrastructure on behalf of the City or in partnership with CDOT 

and will be reimbursed once projects are completed and accepted by the City 
● Risk is with development, not the City –TIF is only provided as the increment is generated 
● No agreement using TIF funds for infrastructure construction will be made with developers 

without City Council approval 
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Aligned with the previously elaborated need to control megaproject development by various 
mechanisms, the risk of an urban megaproject is inversely proportional to the size of city government 
support. In the case of Lincoln Yards, the public support relies only upon the TIF subsidies to the 
developer, whilst Sterling Bay undertakes all the risks of construction costs and attracting new users. 
Although the commitment to the project finalisation was expressed not only by the developer but also by 
public activist groups, it remains open to see if Lincoln Yards will become the new landmark of Chicago.  

Cast broadly, to achieve controlled megaproject development means to improve the local political 
conditions towards acknowledging the more democratic and inclusive practice instead of nurturing the 
long-term tradition of polarisation between competing economic and community actors.  
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Abstract 

Conceptualisation and design functions in the built environment is set to be revolutionised by 
system innovations propagated by the 4th Industrial Revolution (4IR). Related technological 
advances constitute a gamechanger in building design and construction, altering the nature of 
skills requirements for roleplayers in the architecture industry. As system innovations may 
significantly disrupt the sectoral status quo of service providers and consumers, so too may the 
proliferation of advanced Building Information Modelling (BIM) and parametric design technology 
alter the modus operandi of architecture professionals. In the developing country context, the need 
exists to ensure the relevant roleplayers are empowered with the required skills to ensure timely 
and continuous sectoral adaptation to retain competitiveness. The objective of this research is to 
evaluate the content inherent to knowledge transfer in the architecture curricula of South Africa’s 
tertiary education institutions, with the aim of determining the exposure of prospective 
professionals to technology-related system innovations. A qualitative research methodology is 
utilised where the curricula of selected institutions are evaluated based on their incorporation of 
themes relating to 4IR. Findings suggest a considerable incorporation of 4IR themes, specifically 
the multidisciplinary theme, with the practical and theoretical themes incorporated to a lesser 
extent. While sectoral adaptation may be fostered due to the current curricula design, it is 
recommended that computer-based applications and theoretical synergies on smart and 
sustainable human settlements be incorporated, in addition to generic competencies to support 
long-term adaptability to 4IR.  

Keywords 

4th Industrial Revolution, resilience, built environment, architecture, tertiary education  

1. Introduction 
Industry 4.0 and related applications will catalyse system and social innovations, the latter relating to the 
proliferation of new business models, consumption patterns, and wholly altered means of production 
(Avelino et al., 2014). Determinations of the future of work (WEF, 2018) ought to be utilised to inform 
adaptation and transformation in sectors vulnerable to disruption in the long term. One such sector is the 
built environment, which includes the conceptualisation, design, and fulfilment of property developments. 
Architectural activities in particular, with which technological applications are significantly integrated, will 
be further influenced by revolutions in BIM technology, AI-systems, cloud technology, and integrated 
sensors in the design process (Lucas, 2016). 
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Adaptation and transformation is required to mitigate potential skills gaps in the future that would place 
downward pressure on sector productivity and output. Said adaptability may be fostered through the 
proliferation of knowledge-based interventions in the nature of education and skills transfer to students 
and professionals in the related fields. In the developing country context, where the adaption of new 
technologies in production processes lag behind global peers (Uaiene, 2011), the pronounced need exists 
to empower relevant roleplayers with the required skills to ensure timely and continuous sectoral 
adaptation. The retention of competitiveness is important for roleplayers in the South African property 
sector, the value-chain of which sees significant public and private sector investment, while also 
constituting an important contributor to economic output growth (Bock, 2015). The urban milieu in South 
Africa is characterised by significant inequality and fragmentation on the back of apartheid spatial planning 
approaches (Abrahams & Everatt 2019). Transformation of this morphology is central to interventions in 
the built environment (DHS 2021). Education approaches ought to empower students in this context of 
spatial transformation, which includes architectural functions on the urban community scale. Therefore, 
sectoral adaptation to external disturbances, such as 4IR and related technological applications, is central 
to achieving the long-term development objectives of South Africa and its built environment, as well as 
supporting property sector productivity.  

The aim of this paper is to evaluate presiding education approaches in South African tertiary institutions in 
facilitating the effective transfer of knowledge to prospective architecture students in the context of 4IR 
and related applications. The inherent objective is to determine whether students are being equipped with 
the relevant skills in this context to foster sectoral adaptation and long-term competitiveness in the face 
of this disturbance. In undertaking this research, the curricula of an appropriate sample of tertiary 
architecture institutions is analysed to determine their integration of themes related to 4IR. In this regard, 
a qualitative research method is applied. Following this introduction is a review of relevant literature, the 
overview of the research methodology utilised, an extended discussion of the findings of the analysis and 
their consequence for architecture education and sectoral adaptation, as well as a conclusion.  

2. Literature review 
This literature review provides an overview of 4IR and what it entails, the potential implications of 4IR on 
architecture, and places 4IR in the context of architecture education in South Africa.  

2.1. What is 4IR? 

4IR is an abbreviated term to represent the whole of the current industrial revolution the world is 
experiencing.  In 2011, at the Hanover Fair, the German Government introduced the idea of 4IR, and soon 
after, in 2013, put forward the recommendations for implementation (Li et al., 2017). However, the term 
4IR took off after the publication of Professor Klaus Schwab’s book, The Fourth Industrial Revolution, at 
the annual Davos meeting of the World Economic Forum (WEF) (Lee et al., 2018). To unpack the meaning 
of 4IR, we must first understand what revolution means. Revolution means a significant change or 
improvement in the way people do things (Cambridge University, 2021). Similarly, Schwab (2016a) 
professes that the word revolution means abrupt and radical change. These significant changes are evident 
in the history of the world, from the agrarian revolution to a series of industrial revolutions. The first 
industrial revolution saw the mechanisation of processes, the second industrial revolution saw mass 
production, and the third industrial revolution saw the automation of process through computers and 
electronics (Prisecaru, 2016; Schwab, 2016a; Li et al., 2017). 4IR builds on the preceding industrial 
revolutions. Using the hardware technologies from the third industrial revolution and the electricity and 
telecommunication technologies from the second industrial revolution, 4IR focuses on a data-driven 
industrialised internet.  
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4IR can be termed the Second Information Technology Revolution due to the massive uptake of digital 
technologies beyond hardware (Lee et al., 2018). 4IR introduces the concepts of Cyber-Physical Systems 
(CPS), Internet of Things (IoT), Big Data, Artificial Intelligence (AI), BlockChain, Autonomous Vehicles, 3D 
Printing and other new technological concepts (Schwab, 2016b; Lee et al., 2018). Li et al. (2017) suggest 
that 4IR has brought forward the industrialised internet through extensive network systems. Prisecaru 
(2016) suggests that 4IR has brought the need for clean energy and blurs the boundaries between the 
physical, digital and biological world. Schwab (2016b) cements that 4IR in its scope, scale and complexity 
is nothing like humans have experienced before changing how we work, live and interact with each other. 
Although 4IR is challenging to pin down as a one catch definition, perhaps, a simple way of understanding 
4IR is the movement of current processes into the digital realm, merging the cyber world with the physical 
and biological.    

4IR, driven by technological advancement, proliferates through all parts of human life, including the 
economy, society and politics (Prisecaru, 2016; Schwab, 2016b; Li et al., 2017; Lee et al., 2018). With 
significant drivers, 4IR also has a significant impact on the world’s economy and society. Several authors 
comment on how 4IR will affect job opportunities for people as machines take over (Prisecaru, 2016; Li et 

al., 2017; Lee et al., 2018). However, very much like the other industrial revolutions, this one will also bring 
opportunity in the form of new jobs. Moreover, unlike the other industrial revolutions, 4IR is not following 
a linear path but rather an exponential one, revealing that this course is far different from previous 
revolution trajectories.      

2.2. Architecture and 4IR 

As the world moves into 4IR, typical of the construction industry, it lags compared to other sectors (Stewart 
et al., 2004; Hong et al., 2018). Several barriers are evident in implementation; low level of IT awareness, 
high cost of implementation, lack of perceived return on investment, resistance to change by staff, lack of 
IT leadership, reluctance by management to invest in innovation, mindset, and a host of other reasons 
(Stewart et al., 2004; Pillay et al., 2018; Nnaji & Karakhan, 2020; Olaniran & Pillay, 2020). Although barriers 
exist within the construction industry, there is uptake by some professionals, especially architects. Menges 
(2015) solidifies that the relationship between architecture and construction is often non-linear and 
ambivalent, and the architect’s imagination has spurred on the invention of new construction technologies. 
However, architecture takes many cues from other fields, which expand design possibilities (Menges, 
2015).  

Not too different from the past cues, architecture will be disrupted by 4IR. Numerous new technologies 
are currently disrupting the architectural profession. Generative design is data-driven by AI, parametric 
design and restrictions given by the designer. Through inputting certain assumptions into the system, 
architects can generate exhaustive design options with algorithms that would have been difficult to 
perceive through traditional methods (Souza, 2020). As the world progresses and adopts 4IR technologies, 
it inevitably will proliferate into the space of architectural design and construction, with one affecting the 
other. With the introduction of cyber-physical systems into manufacturing processes, this phenomenon is 
becoming a reality in the architecture and construction industries (Menges, 2015). 3D printing has brought 
the digital cyber building into a physical reality, progressing from mere prototyping of designs at a small 
scale (Hager et al., 2016).  

As sensors become cheaper to produce, the uptake of sensor technology in buildings other than 
commercial and industrial applications is evident. The use of sensors to create big data ultimately assists 
building designers to adapt and learn from how people use buildings and interact with them, eventually 
making buildings responsive to their users (Van Berkel, 2020).  Big data will play a significant role in the 
architectural profession, significantly if the data can positively affect human life. New materials will be 
inevitable due to the extensive information sets available for analysis by researchers and inventors. Like 
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the second and third industrial revolutions, where new materials such as Poly Vinyl Chloride (PVC) were 
invented, 4IR will see new synthetic materials invented, especially in the fields of nanotechnology 
(Daemmrich, 2017). These materials will proliferate the construction industry, making it a priority of 
understanding by the architects who use them to design their buildings. Perhaps one of the most significant 
disruptions to the architectural industry in terms of 4IR was the introduction of virtual and augmented 

reality. The process of being able to step inside a building before it has been physically built has advanced 
the profession light years ahead. Beyond the obvious uses in designing buildings, virtual reality technology 
can assist clients in perceiving their buildings long before they are physically built on site.    

In light of these new technologies and applications in the architectural space, architects will contribute to 
the conceptualisation, planning, design, and implementation of smart and sustainable cities and urban 
environments (Lucas, 2016; Debacker et al., 2017). With the increased emphasis on the integration of 
technological applications in the design and development of cities, as well as to foster an ecologically 
conscious built environment in light of holistic climate change adaptation, architects will occupy a crucial 
role in theorising and applying dramatic change in design approaches. The effective integration of the 
technological disruptions inherent to 4IR will allow architects to contribute to shaping the future of urban 
environments.  

2.3. Architecture education in South Africa 

The world is in a state of transformation as 4IR infiltrates all parts of life. This phenomenon will more than 
likely affect the education sector due to the demand for new skills. 4IR will reinvent education systems and 
strategic approaches to foster innovation and creativity.  Gleason (2018) elaborates that a drastic 
reconsideration of the curriculum is required to enable students to understand technologies role and 
function to adapt to it, analyse and predict the networked systems of technology, environment, and socio-
political systems. In the built environment, skills that connect to critical thinking and analysis; complex 
problem-solving; analytical thinking and innovation; creativity, originality, and initiative; system analysis 
and evaluation; active learning and learning strategies; and emotional intelligence (Kamaruzaman et al., 
2019). The transformation of the education system through evaluating and redesigning curricula in 
response to 4IR and related disruptions, is critical in students meeting future sectoral and workplace 
requirements (Halili, 2019).  

With this rapid change in education systems and syllabus, the Department of Higher Education (DHET) in 
South Africa must keep a careful eye on the new curriculums for quality assurance through the Higher  
Education Quality Committee (HEQC) under the surveillance of the Council for Higher Education (CHE) and 
the South African Qualifications Authority (SAQA). To this end, the SAQA has developed a framework to 
identify qualifications by a rating from one to ten. This structure is called the National Qualification 
Framework (NQF), in is illustrated in Table 1. The levels on the NQF table below represent the different 
qualifications congruent with the NQF Level.  

Table 1. NQF levels (tertiary education) 

NQF Level Qualification 
10 PhD 
9 Master’s Degree 
8 Honours Degree; 4 years + Bachelor’s Degree  
7 3rd year of Bachelor’s Degree; Advanced Diploma 
6 2nd year, Advanced Certificate, Diploma 
5 1st year (maximum 96 credits), Higher Certificate 

Source: SAQA (2015) 

The South African Council for the Architectural Profession (SACAP) is the statutory council responsible for 
registering professionals and building inspectors and regulating the architectural profession in South Africa 
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in terms of Act 44 of 2000. The SACAP also regulates the curricula of universities with specific competencies 
(SACAP, 2021). The SACAP identifies ten professional competencies that architectural professionals must 
possess to practice. These competencies are assessed by academic qualification and practice-based 
experience, which is reflected in the matrix of Complexity Factors and Complexity Ratings of Building Types 
(SACAP, 2021). The ten core competencies include architectural design, environmental relationships, 
construction technology, the structure of buildings, contextual & urban relationships, architectural history 
and theory, building services & related technologies, contract documentation and administration, 
computer applications, office practice legal aspects and ethics (SACAP, 2021).  

The SACAP has applied a system that allows different levels of education and registration to perform duties 
congruent with the NQF framework. Ten universities in South Africa currently offer accredited courses in 
architecture. This includes the Cape Peninsula University of Technology, Nelson Mandela Metropolitan 
Municipality, Durban University of Technology, Tshwane University of Technology, University of Cape 
Town, University of the Free State, University of Johannesburg, University of KwaZulu-Natal, University of 
Pretoria, and University of the Witwatersrand. Among these institutions, one offers programmes at NQF 
level six, ten at NQF level seven, six at NQF level eight, and nine at NQF level nine (SACAP 2021). 

3. Research methodology 
Central to the research methodology is a case study analysis of the architecture curricula of three 
institutions identified in section 2.3. Inherent to this analysis is to determine the extent to which 4IR themes 
are integrated into said curricula and whether knowledge on related themes is being transferred to 
architecture students in tertiary education institutions in South Africa. The sample selection is guided by 
the NQF levels of the architecture programmes offered at the different institutions. To achieve 
standardisation, the sample consists of three institutions selected from those that offer an accredited 
undergraduate architecture programme at NQF level seven. The data source used in the evaluation is the 
yearbooks of the identified institutions. Ethical considerations maintain these institutions remain 
anonymous. However, the data and references utilized in the analysis can, upon request, be availed.  

The analysis centers on each module in the curricula of the institutions being evaluated on their integration 
of 4IR themes. This qualitative method of analysis is supported by Boud and Falchikov (1989) providing that 
two elements are adhered to, namely that (i) clear criteria is delineated and used as the benchmark in the 
analysis, and (ii) the analysis is centred on determining whether the delineated criteria is met. The criteria 
used in the analysis of this paper are relevant 4IR themes that will impact architecture functions. These 
themes are identified in the literature review, and include a multidisciplinary, practical, and theoretical 
theme. The sample curricula will be evaluated on their incorporation of these 4IR themes.  

The first criterium is the multidisciplinary theme. It is evident that new technology inherent to 4IR will affect 
the activities of diverse stakeholders in the built environment, in addition to architecture. Through 
emphasizing multidisciplinarity in the knowledge transfer process, curricula can develop students to take 
part in the diffusion of expertise, innovations, information, and new ideas associated with advanced 
technology application among the numerous roleplayers in the built environment. This may support 
adaptation to changes, both stakeholder and sector specific, as a result of 4IR. Therefore, the curricula will 
be evaluated on their learning outcomes associated with multidisciplinarity in the built environment and 
exposure of architecture students in this regard.  

The practical theme is the second criterium. As the impact of 4IR proliferates, advanced technological 
applications will alter production processes across sectors, including the built environment, and 
subsequently change the activities of architects. This is specifically relevant to the infusion of computer-
based design and modeling applications that will be critical for future architects. The curricula of the 
institutions will thus be evaluated based on their knowledge transfer and development of computer and 
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software utilization skills of students in the architecture context. Associated skills may support continuous 
adaptation as applications change over time.   

The third criterium is the theoretical theme. Potential applications of 4IR and related technology has 
increased the focus on creating smart and sustainable cities, including with reference to advanced 
architectural design and implementation within the urban community context. Inherent to this vision is 
sustainable development, ecological design, and the infusion of new technologies in conceptual and design 
perspectives. Accordingly, the curricula will the evaluated based on their knowledge transfer related to the 
changes that occur in architectural approaches as human environments and needs change, and related 
theoretical concepts.   

4. Findings and discussion 
This section provides an overview of the findings of the curriculum analysis for the three identified 
institutions. The discussion is navigated by three subsections, namely the curricula overview and 4IR 
inclusion, the inclusion of multidisciplinary, practical, and theoretical themes, and the consequences for 
sectoral adaptation. 

4.1. Curricula overview and 4IR inclusion 

Table 2 delineates the NQF level and number of modules and credits of each curriculum, in addition to the 
modules and credits that are specifically linked to themes related to 4IR. The latter is determined by the 
application of the criteria relevant to the multidisciplinary, practical, and theoretical themes inherent to 
4IR. 

Table 2. Inclusion of 4IR  in sample curricula (number of modules and % of credits) 

Institution NQF level Modules Credits 
4IR inclusion 

Modules Credits (%) 
Institution A 7 21 432 15 74% 

Institution B  7 35 404 21 78% 

Institution C 7 31 388 16 61% 
Average 71% 

As illustrated in the above table, although the sample curricula is the same NQF level, there is some 
difference in the number of modules between the institutions. Institution B has 35 modules that totals 404 
credits, while Institution C has 31 modules with 388 credits. Institution A, while having the least number of 
modules, has more credits that the preceding institutions with 432 in total. In terms of the inclusion of 4IR 
themes in the curricula, the institutions are comparable. Institution B has the highest number of modules 
linked to the delineated 4IR themes (21), which may be attributed to the institution also having the highest 
number of modules in general. Institution C has 16 modules linked to 4IR, the second most in total. 
However, despite having considerably less modules than the other two institutions, Institution A has 15 
modules relevant to 4IR themes, one less that Institution C. Therefore, proportionally, more relevant 
modules are identified in Institution A than the other two.  

While the number of modules is important to consider in this analysis, it is the number of credits that the 
identified modules represent that provide a holistic indication of the positioning of the curricula toward 
4IR themes. Institution B has the highest proportion of total credits linked to 4IR themes of the sample 
(78%), followed closely by Institution A (74%) and, lastly, Institution C (61%). On average, between the 
institutions, 71% of all curriculum credits are linked to themes relevant to 4IR, which are the 
multidisciplinary, practical, and theoretical themes. 
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4.2. Inclusion of multidisciplinary, practical, and theoretical themes 

Table 3 indicates a detailed breakdown of the nature and extent of the inclusion of the three identified 4IR 
themes in the curricula of the three institutions. These findings are presented as percentages of the total 
credits connected to the multidisciplinary, practical, and theoretical themes.  

Table 3. Extent of 4IR inclusion (% of credits) 

Institution Multidisciplinary Practical Theoretical 
Institutional A 58% 9% 6% 

Institutional B 20% 48% 7% 
Institutional C 49% 8% 4% 

Average 42% 22% 6% 

Evident from the table is that the multidisciplinary theme is the most prominent associated with 4IR that 
is integrated into the sample curricula, with an average of 42% of credits between the institutions 
connected to this 4IR theme. The practical theme represents an average of 22% of credits, while 6% of 
credits are linked to the theoretical theme relevant to 4IR.  

In studying the findings of related to each institution, it is evident that the majority of credits (58%) in 
Institution A is linked to the multidisciplinary theme inherent to 4IR. This curriculum incorporates relevant 
topics that include architectural design and space-making through collaborative engagement with other 
stakeholders in the built environment, including civil and structural engineers, and urban and regional 
planners; advanced knowledge transfer in building technologies, materials, regulations, structures, service 
provision, and the diverse stakeholders relevant to these functions; and the synergies between design and 
conceptual, aesthetic, sustainability, and technical building systems and objectives. Institution C places  a 
similar emphasis on multidisciplinarity in its curriculum, with 49% of credits linked to this 4IR theme. In 
addition to a similar cross-pollination between architectural design and construction methods, materials, 
technologies, and approaches to that of Institution A, the former exposes students to the unique social, 
economic, and environmental contexts in which architecture is applied in conjunction with urban and 
regional planning functionalities and stakeholders. This curriculum specifically incorporates the 
multidisciplinarity that exists between urban and regional planning, its related regulations, and the 
activities of the architect. In comparison with the rest of the sample, Institution B has significantly less 
credits linked to multidisciplinarity, although some focus is also placed on fostering an effective relationship 
between the architect and other built environment professionals (i.e. engineers, spatial planners) within a 
project management context, through the integration of housing studies, planning regulations, and 
structural and civil engineering outcomes.  

In terms of incorporating the practical theme inherent to 4IR, Institution B has a significant number of 
credits linked to this variable, 48%, compared to 9% in Institution A and 8% in Institution C. Emphasised 
under this theme in Institution B is outcomes related to computer-based architectural design approaches, 
including teaching and learning on programming, and advanced graphic and reprographic techniques that 
are technology-based, with the objective of fostering visual analysis, interpretation, and literature through 
exposure to diverse media. A possible factor that contributes to the practical theme being more 
pronounced in Institution B compared to the rest of the sample, is curriculum design. Institution B 
integrates computer-based design applications with other, more theoretical architectural design outcomes 
within the same modules. While considerably less than Institution B, Institutions A and C also incorporate 
practical themes relevant to 4IR, as students learn about visual design representation and rendering using 
computer applications and industry-guided software, including AutoCAD, Revit, Viz, and CorelDraw. 
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Institution C also has a module specifically aimed at the ongoing development of computer literacy among 
the student body.   

The three sample institutions have a similar incorporation of the theoretical theme inherent to 4IR: 7% of 
credits in Institution B is connected to this theme, while being 6% in Institution A and 4% in Institution C. 
Relevant theoretical topics incorporated into the curriculum of Institution B include the paradigm of 
sustainable development and the need for ecological design approaches, changing state of design 
production as it is continually infused and altered by technological change, and factors that change the 
built environment – and thus architectural activities – over time. Institution A incorporates the changing 
city and the evolution of the human experience in physical and temporal space over time, and the 
architect’s role, among other stakeholders, in optimising this evolution. Institution C integrates theoretical 
topics relevant to 4IR in its curriculum through transferring knowledge on how new ideas, inventions, and 
events will shape the future of architecture and the role of the architect in the built environment. 

4.3. Consequences for sectoral adaptation 

Based on the findings of the analysis, there is a considerable incorporation of themes related to 4IR in the 
architecture curricula of tertiary education institutions in South Africa, with an average of 71% of credits 
linked the either the multidisciplinary, practical, and theoretical themes. Among these, the 
multidisciplinary theme is the most prominent (amounting to an average of 42% of credits in the 
architecture curricula), followed by the practical (22%) and theoretical (6%) themes.  

Proportional to the other two themes, students of architecture in South African tertiary education 
institutions experience extensive exposure to knowledge on the role of the architect in a multidisciplinary 
project team, where specific skills are needed to successfully navigate among the diverse stakeholders in 
the built environment. This emphasis on multidisciplinarity is especially important for the architect, whose 
role is shaped by advances in building technology, new construction materials, and improved engineering 
capabilities. Continuous engagement, in addition to actual knowhow related to the specifics of the 
associated disciplines, will enable continuous adaption of new approaches and techniques, both of 
emerging and currently unknowable technology and their applications. The current infusion of this theme 
of 4IR may enable sector-wide adaptation and adaptability to future technological disturbances, and 
education approaches should continue to foster knowledge exchange between architecture students and 
engineering and urban and regional planning functionalities to maintain sectoral competitiveness.  

While multidisciplinarity is the most prominent 4IR theme, the practical theme and computer-based 
learning through exposure to architectural design software and computer literacy outcomes is also, on 
average, an important part of architecture education in the tertiary institutions of South Africa. It is noted 
that this varies significantly among the sample institutions. Based on the findings deduced from the 
analysis, some institutions seek to foster ongoing skills development through focussing on fundamental 
computer literacy and programming functionalities, going beyond merely utilising computers in the 
learning process. This enables holistic learning and adaptability to current and emerging software 
applications in the architecture sphere, but also future applications that may transcend the desktop, 
veering into the realm of augmented and virtual reality. However, there is scope for improvement in the 
incorporation of the practical 4IR theme in tertiary architecture education in the form of wholly infusing 
the theoretical with the practical in curriculum design. Computer-based learning ought to be key part of 
the curricula, reflecting its status as an already central component of 4IR and related technology 
applications, which will increase in prominence as diverse software applications proliferate.  

The inclusion of theoretical themes inherent to 4IR in architecture curricula in South Africa is severely 
limited. As elucidated in the section 2.3, architects, as a prominent member of the built environmental 
stakeholders, will occupy an important part in transforming cities into smart and sustainable environments 
through contributing to the paradigm shift in the design and development of these environments. The 
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exploration of these theoretical themes in the context of architectural principles and design is important 
in infusing the vision of smart and sustainable communities in the learning outcomes and approaches of 
architecture students. Related knowledge transfer may contribute to the development in students of 
critical problem-solving skills and innovation in constantly changing human environments in which 
architecture functionalities are exercised. Increasing expose to the theoretical theme of 4IR will enable 
architecture students to fulfil their role in the spatial transformation of South African cities and towns, in 
addition to fostering long-term adaptability in diverse and ever-changing spatial contexts.  

In the regulatory context, the core competencies delineated by the SACAP – which guide the accreditation 
of tertiary architecture programmes in South Africa – includes topics which have significant synergies with 
the delineated 4IR themes. This includes topics on multidisciplinarity (environmental relationship, 
construction technology, structure of buildings, contextual and urban relationships), the practical 
(computer applications), and the theoretical (architectural history and theory) themes. While this guides 
the incorporation of relevant 4IR themes in architecture curricula to empower students for ongoing 
technological disruption, the inclusion of generic competencies such creative problem solving, critical 
thinking, emotional intelligence, ethical behaviour, and communication may contribute to the 
development of the auxiliary, soft skills needed in the workplace of the future. These skills may prove to 
be of specific importance in securing sectoral competitiveness and adaptability as the effect of 4IR spreads 
in the built environment.    

5. Conclusion 
4IR has brought several changes affecting how people live, work and interact with each other. Furthermore, 
the proliferation of technology into every aspect of life has disrupted how humans currently interact with 
the world. This disruption is only the beginning of the most significant disruptions to society humankind 
would have seen. However, not everyone is prepared to take on the challenges of this new revolution, and 
this begs the questions of how education plays a role in transforming human learning. From the literature, 
it is evident that architecture as a profession is severely affected by the impacts of 4IR, especially in the 
realm of architectural designs and construction technology. It is, therefore, prudent that education leaps 
forward in this case.   From the case study analysis, it is evident that there is considerable incorporation of 
themes related to 4IR in the architecture curricula of South Africa’s tertiary institutions. This is particularly 
pronounced in the context of the multidisciplinary theme, while to a lesser extent in reference to the 
practical and theoretical themes. This constitutes a motive to redesign the curricula to incorporate 
increased knowledge transfer on computer-based technological applications and the vision of smart and 
sustainable human settlements in architecture education. In addition, it is recommended that regulatory 
outcomes emphasise generic competencies (including creative problem-solving, innovation, etc.), which 
would be beneficial to architecture students, while fostering sectoral competitiveness and adaptation to 
the potential disruption posed by 4IR, and other narratives of change yet to be conceived. A future avenue 
of research includes comparative analyses of 4IR themes in curricula among diverse disciplines in the built 
environment, as well as across implementation contexts, i.e. curricula and institutions in developing and 
developed countries. Data availability is a limitation applicable to this study, as the analysis of the curricula 
is determined by the available detail in the yearbooks of the sample institutions.  

6. References 
Abrahams, C. and Everatt, D. (2019) ‘City Profile: Johannesburg, South Africa’, Environment and 

Urbanization ASIA, 10(2), 255-270. 

Avelino, F., Wittmayer, J., Haxeltine, A., Kemp, R., O'Roirdan, T., Weaver, P., ... Rotmans, J. (2014) ‘Game-
changers and transformative social innovation. The case of the economic crisis and the new 

1290



economy’. Available at: 
http://www.transitsocialinnovation.eu/content/original/TRANSIT%20outputs/91%20Gamechang
ers_TSI_Avelino_etal_TRANSIT_workingpaper_2014.pdf (Accessed: 13 June 2021) 

Bock, T. (2015) ‘The future of construction automation: Technological disruption and the upcoming 
ubiquity of robotics’, Automation in Construction, 59, 113-121. 

Boud, D. and Falchikov, N. (1989) ‘Student self-assessment in higher education: a meta-analysis’, Review 
of Educational Research, 59(4), 395-430. 

Cambridge University. (2021) ‘Revolution’. Available at: 
https://dictionary.cambridge.org/dictionary/english/revolution (Accessed: 20 June 2021). 

Daemmrich, A. (2017) ‘Invention, Innovation Systems, and the Fourth Industrial Revolution’, Technology & 
Innovation, 18(1), 257-265. 

Debacker, W., Manshoven, S., Peters, M., Ribeiro, A. and De Weerdt, Y. (2017) ‘Circular economy and 
design for change within the built environment: preparing the transition’, in Proceedings of 
International HISER Conference on Advances in Recycling and Management of Construction and 
Demolition Waste. Delft: HISER.  

Department of Human Settlements (DHS). (2021) ‘Integrated Residential Development Programme (IRDP)’.  
Available at:  http://www.dhs.gov.za/content/integrated-residential-development-programme-
irdp (Accessed: 13 Jun 2021). 

Gleason, N. W. (2018) Higher Education in the Era of the Fourth Industrial Revolution. 1st Edition. Singapore: 
Palgrave Macmillan.  

Hager, I., Golonka, A. and Putanowicz, R. (2016) ‘3D Printing of Buildings and Building Components as the 
Future of Sustainable Construction?’, Procedia Engineering, 151(1), 292-299. 

Halili, S.H. (2019) ‘Technological advancements in education 4.0’, The Online Journal of Distance 
Education and E-Learning, 7(1), 63-69. 

Hong, J., Shen, G.Q, Li, Z., Zhang, W. and Zhang, Z. (2018) ‘Barriers to promoting prefabricated construction 
in China: A cost–benefit analysis’, Journal of Cleaner Production, 172(1), 649-660. 

Kamaruzaman, F.M., Hamid, R., Mutalib, A.A. and Rasul, M.S. (2019) ‘Conceptual framework for the 
development of 4IR skills for engineering graduates’, Global Journal of Engineering Education, 
21(1), 54-61. 

Kayembe, C. and Nel, D. (2019) ‘Challenges and Opportunities for Education in the Fourth Industrial 
Revolution’, African Journal of Public Affairs, 11(3), 79–94. 

Lee, M.H., Yun, J.J., Pyka, A., Won, D., Kodama, F., Schiuma, G, … Zhao, X. (2018) ‘How to respond to the 
Fourth Industrial Revolution, or the second information technology revolution? Dynamic new 
combinations between technology, market, and society through open innovation’, Journal of Open 
Innovation: Technology, Market, and Complexity, 4(3).  

Li, G., Hou, Y. and Wu, A. (2017) ‘Fourth Industrial Revolution: technological drivers, impacts and coping 
methods’, Chinese Geographical Science, 27(4), 626-637. 

Lucas, S. (2016) ‘5 major technological shifts that will make the future of architecture’. Available at: 
http://www.futurearchi.org/t/5-major-technological-shifts-that-will-make-the-future-of-
architecture/69 (Accessed: 15 May 2019) 

Menges, A. (2015) ‘The new cyber-physical making in architecture: Computational construction’, 
Architectural Design, 85(5), 28-33.  

1291



Nnaji, C. and Karakhan, A.A. (2020) ‘Technologies for safety and health management in construction: 
Current use, implementation benefits and limitations, and adoption barriers’, Journal of Building 
Engineering, 29(1), p. 101212. 

Olaniran, T. and Pillay, N. (2020) ‘Synthesising lean construction and building information modelling to 
improve the south african architecture, construction and engineering industries’, in Proceedings 
of the International Conference on Industrial Engineering and Operations Management. Harare: 
IEOM. 

Pillay, N., Musonda, I. and Makabate, C. (2018) ‘Use of BIM at higher learning institutions: Evaluating the 
level of implementation and development of BIM at built environment schools in South Africa.’, in 
Proceedings of AUBEA. Singapore: AUBEA. 

Prisecaru, P. (2016) ‘Challenges of the Fourth Industrial Revolution’, Knowledge Horizons - Economics, 8(1), 
57-62. 

SACAP. (2021) ‘Board notice 27 of 2021: Identification of work for the architectural profession’. Available 
at: https://www.sacapsa.com/documents/uploads/FoEgdR0gKgXNwkVj-0.pdf (Accessed 12 
September 2021) 

Schwab, K. (2016a) ‘The Fourth Industrial Revolution: what it means and how to respond’. Available at: 
https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-
and-how-to-respond/ (Accessed: 21 June 2021). 

Schwab, K. (2016b) The Fourth Industrial Revolution. New York: Crown Business. 

Souza, E. (2020) ‘How Will Generative Design Impact Architecture?’. Available at: 
https://www.archdaily.com/937772/how-will-generative-design-impact-architecture (Accessed: 
23 June 2021). 

Stewart, R. A., Mohamed, S. and Marosszeky, M. (2004) ‘An empirical investigation into the link between 
information technology implementation barriers and coping strategies in the Australian 
construction industry’, Construction Innovation, 4(1). 

Sun, M. and Howard, R. (2004) Understanding IT in Construction. 1st Edition. London: Spon Press. 

Uaiene, R. N. (2011) ‘Determinants of agricultural technology adoption in Mozambique’, in Proceedings of 
the 10th African Crop Science Conference Proceedings. Maputo, Mozambique: African Crop 
Science Society. 

Van Berkel, B. (2020) ‘Architecture and the Impact of the Fourth Industrial Revolution’, Architectural 
Design, 90(5), 126-133.  

World Economic Forum (WEF). (2018) ‘The Future of Jobs Report. Centre for the New Economy and 
Society’. Available at: http://www3.weforum.org/docs/WEF_Future_of_Jobs_2018.pdf (Accessed: 
16 July 2019) 

1292



Ribeiro, G.; Nowak, A. Mapping Density in Copenhagen 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

Research Paper  

 

Mapping Density and Distribution of Urban 
Spaces in the City of Copenhagen  
Gustavo RIBEIRO, The Royal Danish Academy, Architecture, Denmark 

Aleksander NOWAK, The Royal Danish Academy, Architecture, Denmark 

 

Abstract 

This paper presents a study of urban density in the City of Copenhagen based on indicators of urban form, 
land use, socio-economic factors, and activity. Through the analysis of those indicators, this study proposes 
urban policy recommendations based on liveability targets set by the City of Copenhagen. The City of 
Copenhagen has, in the past decade, produced the “Urban Life Account” (2010 – 2019), which aims to 
measure and evaluate the quality of urban life in the city and the level of satisfaction with public spaces 
amongst its citizens. This paper evaluates the scale, distribution and resulting accessibility of urban spaces 
and green spaces in the City of Copenhagen in the context of the population growth in the last three 
decades. Through the analysis of built density and geospatial socio-economic data and data on use of 
urban spaces and amenities collected from digital platforms (Google Places, TripAdvisor, Flickr, and 
Airbnb), this study reveals significant differences in access to urban spaces and green areas and an overall 
pattern of centrality in density and activity intensity (measured through indirect indicators from online 
platforms).  

Keywords 

Density, Mapping, Copenhagen, social media platforms 

1. Introduction  
This paper is based on an exploratory, ongoing study, investigating the potential of aggregating different 
types of data on density (built density – floor area ratio [FAR], demographic density and density of 
activities) to qualify urban policy with a focus on liveability in the City of Copenhagen. The study of density 
presented in this paper, and the analysis of its effects on liveability, is premised on a projected population 
growth of 100,000 inhabitants in the next decade as a key point of departure for urban policy making and 
planning in Copenhagen (City of Copenhagen - Financial Administration, 2019). In connection with this 
study, our dialogue partners from the City of Copenhagen have described the challenge of densification as 
a “fight for space”, as the city becomes denser, and more people (both citizens and visitors) and amenities 
must share the city’s urban spaces. 

This study introduces an analysis of data on built density and geospatial socio-economic data, 
supplemented with data on use of urban spaces and amenities collected from digital platforms, namely 
Flickr, Airbnb, Google Places and TripAdvisor. In addition, Sentinel-2 Satellite imagery was used to generate 
NDVI based mappings of Copenhagen and further qualify an analysis of green spaces. 

The maps were produced by the Catalan urban planning agency 300.000 km/s in dialogue with the authors. 
Approximately one hundred maps were produced, and it is expected that further analysis will be conducted 
on the data used to generate these maps. 
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The aim of the present study is to provide a more nuanced discussion on density and densification and 
their potential impact on the use of urban spaces and liveability (as framed by the City of Copenhagen’s 
Urban Life Account) and to explore the potential of using data-based mapping methods to inform urban 
policy. This paper does not argue for densification as an urban strategy, nor does it presuppose that a 
compact cities approach should be a condition for sustainability – an argument that has been contested by 
authors such as Neuman (2005).  

Following this introduction, this paper includes a Background section with a discussion of state-of-the-art 
scholarship in the fields of density mapping and liveability studies and a presentation of the City of 
Copenhagen’s policies on liveability. The Methodology section presents a description and discussion of 
parameters and considerations concerning data gathering, aggregation and analysis. This is followed by a 
section presenting Results of the study, a Discussion, and a Conclusion.  

2. Background 
2.1. Density Studies 

There has been in recent years an increased focus on the study of density in connection with analyses of 
urban form and urban structure. Krehl et al (2016) propose that urban density ought to be considered a 
key concept in studies of urban spatial structures and in particular explore possibilities of using geodata to 
analyse density patterns in urban areas (Krehl et al., 2016, p. 3). Studies on the impact of urban density for 
people’s quality of life and health have come further into focus in the light of the current COVID-19 
pandemic. Teller, J. (2021) presents a review and analysis of scientific articles on the influence of urban 
density on the diffusion of Covid-19 (Teller, 2021) and shows that the correlation between those two 
variables is disputed and that such an analysis should be framed in the context of a broader discussion 
including the health benefits of compact cities, such as walkability (Wang and Yang, 2019) (Zhou et al., 
2020). Under the current COVID-19 pandemic, the use of parks in the City of Copenhagen has increased 
significantly (Google, 2021) further bringing into focus a discussion of intensification of use of urban 
spaces.1 

Several studies have specifically included data from online platforms to analyse density and spatial 
distribution of human activities. Chen, T., et al (2019) have articulated a methodology to study urban 
density in Hong Kong, which involves tracking people’s use of social media to study dynamic distribution of 
human activities and behaviour and high-density urban areas, notably through the analysis of Facebook 
check-ins. The study reveals a “node-like” pattern of high-density clusters distributed throughout the city 
of Hong Kong.  The potential of such an approach to provide a more nuanced analysis not only of 
demographic (residential) density or built density (FAR), but also recreative activities (based on the analysis 
of data gathered from online platforms) is particularly explored in the present paper.  

Roth et al.  (2011) have studied urban structure through an analysis of urban movements in London, 
mapped on the basis of Oyster card database, showing mobility flows at different scales,  and revealing a 
polycentric hierarchical structure with centres and sub-centres (Roth et al., 2011). 

Studies investigating the impact of densification on the quality of green spaces such as Haaland  & van den 
Bosch (2015) have shown how urban densification processes can be detrimental to urban green space 
(Haaland and van den Bosch, 2015).  

 
1 COVID-19 Community Mobility Report,	Capital Region of Denmark May 27, 2021  
https://www.gstatic.com/covid19/mobility/2021-05-27_DK_Capital_Region_of_Denmark_Mobility_Report_en.pdf 
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In their comprehensive analysis of development of residential areas in Denmark, Samuelsson et al (2020) 
have shown that a number of residential environments in Denmark have undergone simultaneous 
densification and greening since the mid-1990s (Samuelsson et al., 2020).  

2.2. Liveability Studies 

Scholarship on liveability draws on the pioneering work of Gehl (Gehl, Jan, 1971)  (Gehl, 2001) (Gehl and 
Svarre, 2013). Gehl extensively documented and discussed the relationship between design of urban 
spaces and urban life in Copenhagen as well as other cities in Denmark and internationally (Gehl, 2010).  

Recent studies of urban spaces in Copenhagen include Peschardt et al (2012), who have shown the 
importance of small public urban green spaces (SPUGS) for social interaction and mental restoration 
(Peschardt et al., 2012, p. 243). 

2.3. Copenhagen – A Metropolis for People 

Liveability has played a central role in urban policies, strategies and plans for the City of Copenhagen, 
notably in the last 15 years. Liveability is a central strategic framing narrative informing urban policy in the 
City of Copenhagen and it may be described as an emergent strategic concept (Healey, 2007, p. 183). The 
City of Copenhagen’s Planning Statement 2007 highlighted the key role of public spaces for urban live (City 
of Copenhagen, The Technical and Environmental Admnistration, 2007) and the Planning Strategy 2007 
underlined the role of the city’s public spaces as settings for experience of culture, urban life and physical 
activities (City of Copenhagen, 2007).  

Copenhagen’s prominent placement in several international liveability (and sustainability) ranking indexes 
has also played a role in framing a narrative of Copenhagen as a liveable city. Copenhagen topped 
Monocle’s Quality of Life Index for the first time in 2008 and again in 2013, 2014 and 2021.  

Simpson et al (2018) have questioned the relevance of a narrow viewing of Copenhagen through the lenses 
of city-ranking indexes (Simpson, D. et al., 2018), but effectively, Copenhagen’s prominent position has 
become part of the political discourse (Lauridsen, M. A., 2014), (CopCap, 2021). 

The City of Copenhagen launched in 2009 the urban strategy “A Metropolis for People” – produced in 
collaboration with Gehl Architects – which articulated at vision of Copenhagen as “the world’s most liveable 
city”. A Metropolis for People contains specific targets for the level of satisfaction amongst Copenhageners 
with the city’s urban life (City of Copenhagen - The Technical and Environmental Admnistration, Gehl 
Architects, 2009). The achievement of these goals has been assessed in the “Urban Life Account” published 
between 2010 and 2019 on a yearly basis.  

Of special interest for the analysis contained in this paper is the fact that the Urban Life Account 2019 
presents marked differences in the level of satisfaction with urban life between respondents from centrally 
located neighbourhoods (Nørrebro) and residents from peripheral neighbourhoods (Bronshøj) (City of 
Copenhagen - The Financial Admnistration, 2019, p. 4)  

2.4. Demographic Growth and Densification in Copenhagen 

Population growth is a key driver of urban policy in the City of Copenhagen, both in terms of provision of 
sufficient and adequate housing, of amenities – such as schools, day care, nursing homes, and culture and 
leisure facilities –  and of green spaces (City of Copenhagen - Financial Administration, 2019, pp. 13, 
15,17,20). 

The population of Copenhagen Municipality is projected to grow by 100,000 inhabitants by 2031 (City of 
Copenhagen - Financial Administration, 2019, p. 5) increasing the total number of inhabitants in 2031 to 
725,000 from approx. 467,000 in 1990 (the year the city's population hit its lowest level in 100 years). 
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The City of Copenhagen’s policies for urban spaces are based on this projected growth and the effects of 
increased density for urban life in the city, notably in view of securing mixed in diverse neighbourhoods 
and promoting “good urban life” (City of Copenhagen - Financial Administration, 2019, p. 13). 

 

 
 

Figure 1: Population Growth in Copenhagen. Source: Statistics Denmark and City of Copenhagen (Copenhagen 
Municipal Plan 2019) 

The Copenhagen Municipal Plan 2019 establishes specific goals for green spaces (which are also included 
in the Urban Life Account) and specifies that Copenhageners should have easy access to attractive green 
areas that are close people’s residences and working places. More concretely, it includes a guideline that 
there ought to be no more than 300 meters in walking distance from the city's housing to recreational 
areas (parks, pocket parks, green urban spaces, amongst others), (City of Copenhagen, 2019, p.12). 

3. Methodology 
Geolocated data generated by users of online platforms as a by-product of their online presence and 
activity have been used in this study as proxy indicators for intensity of activities. In the present study the 
data sourced from four online platforms (Google Places, TripAdvisor, Flickr, and Airbnb) were used to map 
variables such as density of commercial activities (Google Places), density of restaurants, number of 
reviews and ratings (TripAdvisor), spatial distribution of photographs uploaded by users (Flickr) and 
location, ownership and rating of accommodation offered to travellers (Airbnb). 

We have combined data from those four online platforms on spatial distribution and intensity of activities 
with data on demographic density, built density and distribution of green areas (green parks, green 
courtyards, trees, and other vegetation) in view of producing a more detailed basis for qualifying a 
discussion on liveability.  

Geolocated data on people’s online activity are included in this study to show the potential intensity of use 
and potential pressure the analysed urban spaces are under to accommodate surge in use – a pressure 
which is likely to increase with further demographic growth, surge in the number of visitors and consequent 
densification of urban areas within the Municipality of Copenhagen.  

The data from online platforms – in combination with data on demography, urban density, and greenery – 
inform a discussion of overall spatial patterns (such as centrality) as well an indication of which urban areas 
present a lower provision of green spaces.  
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The following methodological limitations of this study may be highlighted: (a) the population of users of 
the four online platforms represents a limited segment of users of urban spaces of the city2; (b) as the data 
are extracted on a particular date, it represents a snapshot of a changing condition. In the case of Flickr, 
one type of data refers to a cumulative set of photographs uploaded on the platform since it was launched 
on February 10th, 2004. In the case of Airbnb, a dataset referred to properties listed on the site at the date 
the data were gathered. These limitations can arguably be mitigated by the richness of the datasets, and 
the fact that the analysis combines the data from the four online platforms and data on demographic and 
built density.  

Publicly accessible registers consulted in this study include opendata.dk [https://www.opendata.dk/], 
Kortforsyningen [https://kortforsyningen.dk/], Municipal Plan 2019 map database  
[https://kp19.kk.dk/kortportal]. This was supplemented by more detailed and up-to-date datasets 
provided by the City of Copenhagen including datasets on trees, courtyard (location and presence of 
greenery), location of green spaces (according to the classification by the City of Copenhagen).  

Data from the four online platforms and from the register listed above were used to produce six types of 
maps:  

1. Datapoint Maps - individual data points showing for instance the location of a tree or restaurant, 

2. Heat Maps - showing intensity of concentration of data points 

3. Mashup Maps – combining data from Datapoint Maps and Heat Maps  

4. 200m x 200m Grid Maps – data aggregated on a 200m x 200m grid 

5. 100m x 100m Grid Maps – data aggregated on a 100m x 100m grid 

6. Urban Structure Maps – showing structure of road infrastructure, urban spaces, urban blocks, and 
courtyards 

The data were processed in qGIS and Python except for NDVI. 

Data from Copenhagen Municipal plan structure maps [public spaces, streets, and blocks] 
[https://kp19.kk.dk/kortportal], were used not only as an underlay for the other maps used in this study,  
but were also aggregated into a grid showing spatial distribution of density and thus providing a basis for 
comparison between different areas and their public spaces. 

Sentinel-2 Satellite imagery was used to generate NDVI based mappings of Copenhagen in addition to data 
on the spatial distribution of trees and greenery. Satellite imagery allowed for generating a consistent and 
uniform image of urban greenery and a detailed analysis of distribution of vegetation and its intensity. 
NDVI data can be turned into statistical data for further analysis to inform the level of present distribution, 
historical development of the green elements, or their relation to urban densification.  

4. Results 
4.1. Map Analysis 

Approximately one hundred maps were produced and edited in three rounds. In this section and in the 
following section we present an analysis of selected maps. The maps referred to in this the present analysis 
are listed on Table 1. 

 
2 Many users of Flickr have gradually migrated to Instagram, which was launched in October 2010.   
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Table 1: List of Maps 

4.2. Distribution of Green Spaces 

As previously mentioned, this study involved the analysis of four levels of data concerning green spaces 
and trees – namely (1) NDVI; (2) Tree database (location, radius and height of individual trees), (3) Green 
spaces (as registered by the City of Copenhagen); (4) Courtyards (as designated in the Copenhagen 
Municipal Plan 2019) – this analysis aimed to provide a more detailed basis for assessing proximity from 
residential areas to green spaces and identify neighbourhoods which have more limited access to green 
spaces and greenery. Ten maps were analysed through different combinations of these four levels of data 
and through different forms of aggregation/visualization (200m x 200m grid, datapoints, urban structure 
maps). The maps (67, 68, 69, 70, 71, 75, 76, 78, 79, 81) described on Table 1 show how greenery seen 
through the lenses of these four levels of data is very unevenly distributed throughout the city. Each dataset 
presents a different pattern of distribution.  

Map 79, which aggregates three levels of data on greenery (NDVI, tree height and tree radius) on a 100m 
x 100m grid, shows the spatial distribution of all green elements in the city and reveals areas of lower 
density of greenery (measured according to those three variables). The neighbourhoods of the Medieval 
City, Inner Vesterbro, and Central Amager stand out in this map as areas of lower density of greenery.  

Map 80 showing the distribution of individual trees in combination with NDVI index reveals markedly 
higher concentration of greenery in peripheral areas. The higher concentrations of trees in the central area 
coincides with the parks in the belt formally occupied by the ramparts of the Medieval City, Rosenborg 
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Castle Gardens, and the Botanic Gardens. Maps 81, 89 and 90 further illustrated this uneven pattern of 
distribution of green areas in the city. 

Green semi-private spaces, shown on Map 68, constitute a significant element of greenery in the city, even 
though most of these courtyards are only accessible to residents of the block surrounding them. The 
courtyards in the Medieval City are notably devoid of greenery. 

4.3. Density and Centrality 

The Fingerplan (1947 - 2017), which has guided the spatial development of Copenhagen Metropolitan 
Region as a strategic spatial plan since 1947, and which gained statutory status as a structure plan in 2007 
(Danish Business Authority, 2017) has laid the basis for a monocentric development, which amongst others 
has led to an unbalanced development in housing prices (in the privately owned  and private rental sectors) 
from the centre (palm of the hand), to the periphery (fingers). Housing prices in centrally located areas, 
which cover most of the Municipality of Copenhagen, present the most accelerated increase in prices 
(Liliegreen, C., 2018). This centrality is well documented in the extensive studies carried out by The 
Knowledge Centre for Housing (https://www.bvc.dk). 

A pattern of centrality is shown in the Copenhagen’s radial urban structure (Map 66), building density (Map 
65 and Map 73) and demographic density (Map 103). In addition, such pattern of centrality is manifested 
in the maps based on data from the four online platforms – Google Places, TripAdvisor, Flickr, and Airbnb. 

Map 1 shows a concentration of commercial establishments in the Medieval City and Inner Vesterbro 
spreading radially along main streets, such as Østerbrogade, Vesterbrogade, Nørrebrogade and 
Amagerbrogade. This centrality is also clearly visible in the heat map (Map 3). 

Map 6 and Map 18 both show the distribution of restaurants (Tripadvisor) also revealing a concentrated 
spatial distribution of restaurants in the Medieval City and Inner Vesterbro.  

Map 7 (photographs uploaded on Flickr) and Map 8 (most viewed photographs on Flickr) both reveal a 
centralized spatial distribution of photographs, with the Medieval City, Inner Vesterbro, Frederiksstaden 
and Langelinje showing the greatest concentrations. In addition, these maps show the presence of points 
of concentration in Ørestad on the location of contemporary iconic architectural works by the architecture 
firm BIG (www.big.dk), namely VM Houses, The Mountain and 8Tallet. New points of concentration in 
those maps also correspond to the location of international events such as the rock festival Copenhell and 
the street food market on Refshaleøen. Map 25 shows the distribution of all photographs uploaded on 
Flickr aggregated on a 200m x 200m grid, where this centralized pattern of spatial distribution is clearly 
visible. 

Map 10 and Map 12 show a higher concentration of Airbnb accommodations in the central areas of the 
city. A similar pattern has been identified by authors such as Lagonigro et al (2020) In their study of 
Barcelona demonstrating that neighbourhoods farther away from the centre present a lower ratio of 
Airbnb accommodations (Lagonigro et al., 2020). On the other hand, those maps show Airbnb 
accommodations on offer in peripheral neighbourhoods, though in significant lower number than in central 
areas of the city.  

Map 13 combines data from the four online and shows areas of concentration of activities corresponding 
to data from each of the platforms. Those four layers partially overlap and reveal a more nuanced picture 
of a pattern of centrality, with areas of concentration derived from data on Airbnb accommodation 
showing a pattern which extends farther out into neighbourhoods around the city centre. The layer 
corresponding to data from Flickr shows both a concentration in the city centre (Medieval City and Inner 
Vesterbro), but also more peripheral points of concentration corresponding to the location of iconic 
architectural works and international cultural events. The layers based on data from TripAdvisor and 
Google Places show a concentration in the Medieval City and in Inner Vesterbro. 
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Figure 2 Commercial Activity Heat Map - Map 3 (Source: Google Places) 
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Figure 3: Green Courtyards - Map 68 (Source: City of Copenhagen) 
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Figure 4: Green Infrastructure - Map 71 (Source: Multiple) 
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Figure 5: Trees - Radius, Height, NDVI - Map 79 - (Source: Multiple) 

 

 

 

 

 

 

 

1303



Ribeiro, G.; Nowak, A. Mapping Density in Copenhagen 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

5. Discussion 
The analysis of maps showing the distribution of greenery indicates that the Medieval City and Inner 
Vesterbro – the neighbourhoods that presented the highest built density (FAR) – are also the areas where 
access to greenery is lowest, compared to other neighbourhoods – Map 73.  

In the case of Medieval City, this lower incidence of greenery, shown in the maps as lower NDVI values 
(Map 69), lower number of trees (Map 70) and smaller and built-up courtyards with reduced space for 
greenery (Map 68), is compensated by the ring of parks around it in the location of the former medieval 
ramparts.  

In the case of Inner Vesterbro, lower NDVI values are also clearly visible (Map 69). Map 71, which 
aggregates all four types of data used in this study to analyse conditions of access to green spaces in 
different neighbourhoods of Copenhagen – namely NDVI index, location of individual trees, larger green 
spaces following the classification by the City of Copenhagen and green courtyards – also show a deficiency 
of green spaces compared to other neighbourhoods, notably in the immediate periphery of the 
Municipality of Copenhagen.  

An analysis of the correlation of density of restaurants (and number of reviews) with major green spaces 
(following the classification by the City of Copenhagen) is shown on Map 91. The concentration of those 
restaurants as well as other amenities can contribute to identifying areas where investment in recreational 
and green spaces or in their perimeter areas could be prioritized.  

NDVI data revealed aspects concerning the spatial distribution of greenery that are not present in the maps 
of green spaces in the Municipal Plan 2019 (Map 67). More specifically - an overlay of NDVI maps and tree 
sizes and their distribution reveals the importance of low vegetation and shrubs. NDVI analysis showed the 
intensity of greenery on private plots, in courtyards and in private gardens, thus providing a more detailed 
picture of the location of greenery in the city.  

Tripadvisor data can be used to supplement data gathered from the business register (CVR database) - 
https://datacvr.virk.dk/data/). In addition to information on location of restaurants, it provides data on 
number of reviews per restaurants. 

The analysis of Airbnb data has shown that the neighbourhoods of Nørrebro and Vesterbro include a 
significant number of traveller accommodation and supplementing hotel accommodation which 
concentrated in the city centre (Map 43). 

6. Conclusion 
The analysis of data from online platforms (Airbnb, Flickr, TripAdvisor and Google Places) has shown a 
strong pattern of centrality, notably in maps of location of restaurants (TripAdvisor, Google Places) and 
number of reviews (TripAdvisor), but it has also revealed a more complex territorial distribution of 
activities, with a concentration in the Medieval City  expanding to include the neighbourhoods of Nørrebro, 
Vesterbro and Amager, as in the case of the location of Airbnb accommodation, and with the appearance 
of new satellites of concentration, as shown by the location of photographs (Flickr). 

The analysis of greenery and green spaces, presented in this paper, aimed to qualify a broader discussion 
as well as initiatives concerning the improvement of liveability through development of policy or through 
concrete projects for upgrading of green spaces, notably in the context of the Copenhagen Municipal 
guideline of a maximum of 300 meters in walking distance from the city's housing to a recreational area. 

Mapping the spatial distribution of green elements through a combination of NDVI data and tree data 
(location, radius, height), supplemented with data on green courtyards has provided a more 
comprehensive and nuanced analysis. The correlation between the pattern of spatial distribution shown in 
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such analysis with users’ experiences of greenery in the city and their perceived accessibility to green 
spaces is an issue that needs to be further investigated, in view of a more detailed assessment of the 
applicability of the present approach in the development of urban liveability policies. 

The spatial analysis and mapping presented in this study has the potential of informing policy making on 
liveability in the City of Copenhagen. Specifically, the mapping of greenery combining the four above-
mentioned layers of data, can inform a more detailed development of targets and assessment of liveability 
in connection with the Urban Life Account. It can be used for instance, in the design of the questionnaires, 
used in connection with the Urban Life Account, that specifically address neighbourhoods that present low 
accessibility to green areas as shown in this study.  

It is important to emphasize that we do not propose that the present study can be used in isolation in the 
development of liveability policy and planning tools, but rather, it needs to be coupled with qualitative 
methods that include the assessment of perceived spatial variables that affect people’s use of urban 
spaces.  
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Abstract 

The study was prepared in connection with the need to form effective mechanisms for 
the integrated development of the former industrial zones to achieve the strategic 
development goals of Moscow. Subject of the study: identification of territorial potential, 
priorities of urban development, determination of approaches and possible vectors of 
transformation of the former industrial zones. The industrial zones considered in this study 
are located mainly in the middle and peripheral zones (so-called the “rust belt”) and can 
become centers for the formation of new public and business spaces, a territorial resource 
for the polycentric scenario of the city development. The objects of study were 
21 industrial zones located on the area of 30 Moscow districts, including 38 ITD areas 
(Integrated territorial development). Formalized models and detailed recommendations 
were prepared for the 13 pilot ITD areas. 

Keywords 

Redevelopment, strategic, urban, industrial, scenario 

1. Analytics. Potential and practice of redevelopment
Moscow is actively reorganizing industrial zones. In 2017, its occupied 17% of the city’s area. Of the 
7.8 thousand hectares within the boundaries of the industrial zones, enterprises and organizations 
of science and industry occupy 50%. The rest of the plots are occupied by «non-core» objects for 
these zones, characterized by inefficient use of land resources. Now many of these areas are 
acquiring new functions and appearance. 
In the period from 2017 to 2020, the city surveyed 100% of the industrial areas, this is about 14.8 
thousand hectares or more than 13% of the old Moscow total area. About 5.4 thousand hectares of 
this land are areas potentially suitable for urban development, including by ITD areas (Integrated 
territorial development).  
In recent years, the areas contiguous with the Third Ring Road have been redeveloped and have 
changed their functional purpose. Transport interchange hubs, rapid transit stations, social facilities 
have been built along with residential buildings and new jobs have been created. 

Today, the projects for the integrated territorial development in relation to the reorganization of the 
former industrial areas of the city are unified in the new project «Industrial quarters». 

Urban development potential of ITD areas can reach about 37 million square meters. ITD is a set of 
measures carried out in accordance with the approved documentation for the planning of the area 
and aimed at updating the living environment and creating favorable living conditions for citizens, 
public space, ensuring the development of such area and its 
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improvement. It’s a new urban tool, which received a legal basis in 2017 and was actively 
implemented in 2020. 
According to the stated mission of Moscow, the achievement of the given scenario of territorial 
and spatial development and the level of quality of the urban environment will be possible when 
solving the following tasks: 

• Implementation of a new planning model for polycentric Moscow, the formation of new 
multifunctional urban centers.

• Improving the quality of the urban environment in peripheral and middle areas in order to 
correct imbalances.

• Ensuring the development of the road network and transport infrastructure on the scale 
of the Moscow agglomeration.

• Development of Moscow as a Smart-City / Reconstruction of the urban environment.

1.1. Trends. World experience 

Successful world capitals form long-term strategies in relation to the zones of reorganization. 7 
global examples of megacities that are leaders in quality of life and 20 cases of the most 
interesting examples relevant to Moscow have been reviewed.  
In terms of strategic directions, the most interesting are: 

• the experience of London where the Good Growth concept is implemented and focused on 
sustainable urban development and optimal use of urban areas;

• the strategic agenda of redevelopment in New York in terms of changes in legal regulation for 
the purpose of promising mixed use — (including new housing formats, job creation, 
qualitatively new public spaces, improvement of the city’s transport framework);

• implementation of the urban planning concept of Modern Urban Village in Tokyo with the 
integration of the megacity environmental policy, earthquake-resistant solutions;

• the creation of a hybrid work-life-rest-leisure environment and the Superblocks concept in 
Barcelona.

Figure 1. Global experience geography. Source: CENTER Lab 
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In order to review tactical decisions and responses to some new challenges of our time, a case study 
of Paris was considered, including ambitious start-up projects of the area and international 
positioning. Beijing’s experience is associated with the development of creative industries, popular 
art zones and an emphasis on the climate agenda along with the leading projects created for the 
environmental innovation. Seoul’s experience is associated with the creation of a new type of public 
space, the integration of nature into the urban environment, the preservation of biodiversity and the 
principles of using the competitive advantages of the peripheral districts of the city. 
Among the main trends are as follows: 

• creating a comfortable urban environment through integrated planning, including the 
development of new points of attraction (attractors) on the periphery and the formation of 
self-sustainable, economically

• and socially active regional centers;
• optimization of the use of the urban planning potential of brownfields and the allocation of

“strategic industrial areas” for the placement of new facilities for environmentally friendly 
industry;

• development of a smart urban economy, an interconnected system of communication and 
information technologies, stimulating economic growth and increasing the number of jobs, 
incl. those in the field of creative industries;

• the development of creative clusters and the implementation of unique projects based on 
the symbolic capital of the areas;

• creating a beautiful and provocative design, a “visual footprint” with the architectural 
integration of historic buildings;

• consolidating local communities and involving citizens in the urban planning agenda;
• contribution to sustainable development and the formation of an environmental agenda for 

the efficient use of resources.
Relevant trends for Moscow: 

• Functional content.
• Transport policy.
• Employment.
• Public spaces.
• Symbolic capital and identity.
• Eco-friendly approaches.
• Cultural and event programming.
1.2. Trends. Moscow experience 

In order to identify generalizing factors affecting the efficiency of using the area of former 
production zones, the implemented cases and cases under implementation of Moscow 
redevelopment were considered: «ZIL», «Alekseevskiye Ulitsy», « Graivoronovo», «Zapadny port»,  
«Yuzhny port», 
«Oktyabrskoye pole», «Krasny stroitel». 
Among the unique characteristics of these examples are: 

• The author's approach to the development of buildings.
• Multi-functionality.
• Connection with the history of the district.
• The uniqueness of the public space.
• Creation of new attractor objects.
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Figure 2. Typology of typical directions of redevelopment. Source: CENTER Lab 

Among the advantages of the Moscow experience are adherence to the strategic objectives of social 
and economic and spatial development, the formation of local public centers in conjunction with the 
transport and communication framework, the placement of high-tech industries and public-leisure 
facilities, the creation of a system of public spaces, including significant facilities-attractors, giving 
new life to historical spaces. As a general issue, it refers to the putting into practice 
of standards for the integrated development of the urban environment and the requirements of 
sustainable development. 

At the same time, not all of the considered examples conform to the principles of the “mixed use” 
concept and the tasks of replenishing the deficits related to the districts location. Development of 
production areas such as Graivoronovo, Zapadny Port, Krasny Stroitel does not fully use the original 
urban planning potential, representing rather isolated from the surrounding buildings quarters of 
new residential and social infrastructure with comfortable recreational zones, harmoniously 
included in the environment, but not in fully following the trends of multifunctionality such as spaces 
for living, work and leisure. 

2. Objectives of the study
The objects of study were 21 industrial zones located on the area of 30 Moscow districts, 
including 38 ITD areas. Formalized models and detailed recommendations were prepared for the 
13 pilot ITD areas. 
Objectives of the study: 

• Characteristics of strategic development resources. New challenges and competitive 
advantages of Moscow.

• Revealing the features of the organization of industrial zones and ITD areas and the factors of 
their integration into the urban environment.

• Determination of the industrial and economic potential of the zones and areas in the system 
of urban sub-centers.

• Analysis of the world’s best practices in redevelopment.
• Search for optimal methods of redevelopment of the industrial areas and ITD areas that have 

lost their industrial purpose.
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Figure 3. Location of the object of the study in the frame of production zones. Source: CENTER Lab 

3. Three-level assessment methodology
Methodology of the study consists in systematizing of trends of redevelopment in the world’s 
largest capitals, analyzing of the unique characteristics of the industrial zones and ITD areas and 
identifying of individual district requests. 
Assessment of the objects of the study was carried out a three-level structure: 

• City level
• District level
• Industrial zones level
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Figure 4. City level. Source: CENTER Lab 
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Figure 5. District level. Source: CENTER Lab 

Figure 6. Production zones level. Source: CENTER Lab 
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4. Evaluation result
As a result of the analysis, the division of urban deficits at the level of every studied district was 
carried out and 5 groups of districts with similar characteristics, existing conditions of 
infrastructural provision, the history of the development of the area and the prospects for 
reorganization were identified. 

Figure 7. District groups of the study. Source: CENTER Lab 

Based on this grouping were selected 13 typical examples ITD areas and presented list of 
ideas for the placement of anchor facilities for the effective redevelopment. 
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Oktyabrskoye Pole Zyuzino (Odesskaya st.) 

Kuntsevo Yuzhnoye Butovo 

The study results will contribute to implement of a new planning model for polycentric Moscow, 
improving the quality of the urban environment in peripheral and middle areas and 
development of Moscow as a Smart-City. 

4.1. Recommendations for redevelopment 

For districts of middle and peripheral belts, that have become the objects of this study, the 
most important is to follow the following directions: 

• For the middle belt: Interconnected development within the framework of urban planning 
prerequisites and tasks of implementing strategic priorities, increasing media activity and 
image promotion of competitive advantages.

• For the peripheral belt: Intensification of infrastructure provision and increasing the density 
of the road network, socialization and inclusiveness of the environment.

The potential of production zones is ranked into 6 types of territories: 

• New centers of innovation and forward-looking social technologies.
• New life-style centers.
• Niche innovation centers.
• Alternative technology centers.
• Territories of new social inclusion.
• Growth points of new urban systems.
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4.2. Models of development of the ITD areas 
Taking into account the territorial potential of production zones, an assessment was made of the 
areas that are located in comfortable pedestrian accessibility (15 minutes) from the ITD areas, 
taking into account the following 4 factors: 

1. Possibilities of functional planning integration (with adjacent areas);
2. Inclusion in the transport framework, accessibility (including the presence of 
existing, implemented and planned transport interchange hubs and stops for 
street and road transport and rapid transit transport);
3. Presence of barriers and impenetrable areas (including preserved industrial 
zones);
4. Availability of public spaces, forest parks and specially protected natural areas 
within the boundaries of comfortable pedestrian accessibility.

Based on the combined analysis of four factors of spatial potential and a formalized analytical 
model of the city-planning situation, three groups of ITD areas were identified: 

• groups with high territorial potential;
• groups with average territorial potential;
• groups with high territorial potential.

Figure 8. Aggregate potential of ITD areas. Source: CENTER Lab 
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4.3. Ideas for placing semantic objects in the territories of ITD areas 

Considering the analysis of the adopted standards for the ITD, the requirements of regulatory legal 
acts, the world and Moscow experience of redevelopment, the typological features of production 
zones and their role in the framework, the following types of structural models for the formation 
of planning formations of the ITD areas are identified: 

• considering the variation in the scale of redevelopment of territories (more than 2 hectares)
• the presence/absence of city-forming nodes of urban and regional scale in the immediate 

vicinity of the ITD areas.

Figure 9. Factors Influencing the development scenario of the ITD area. Source: CENTER Lab 
A list of hypothetical ideas for the placement of anchor semantic facilities is presented based on 
the recommendations for the effective redevelopment of the types of ITD areas of the selected 
categories of production zones and strategic priorities. 

Key principles of selecting anchor semantic facilities: 

• Ensuring the safety of production functions on the area in an amount sufficient to preserve 
technological competencies and a favorable social climate.

• Attention to the symbolic features of production facilities.
• Integration into the territory of anchor facilities and residents, serving as a point of 

attraction for representatives of promising economic specializations.
• Consideration of the effects of “path dependency “(approx. “depending on the previous 

trajectory of evolution”).
• The use of differentiated formats for the spatial organization of industrial facilities, including 

urban mini- and micro-factories, vertical factories.
• Priority of production formats that meet the goals of sustainable urban development: 

fablabs, productions using fabless technologies, industry 4.0 technologies, creative 
industries and intelligent services that increase the efficiency of production and return per 
unit of territory.
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• Support of experimental geographically capacious business models in the field of 
creative industries and urban agriculture.

For example, the media Industries quarter "Media Quarter Marx" in Austria, Vienna is relevant for 
the ITD area Grayvoronovo (Ryazansky district). It is a mixed - use quarter that combines 
specializations in the field of science and media.  
«Cleantech Playground De Ceuvel» in the Netherlands, Amsterdam is relevant for the ITD area 
Altufyevskoe highway, Altufyevsky district. This is a new type of creative technopark in the field of 
consumer electronics, electrical equipment and alternative energy, existing in the format of 
separate objects (spatial organization-no more than 2000 sq. m. m production facilities with 
individual architecture that comply with the principles of sustainable development).  
For the ITD area "Teply stan", Yasenevo - Competence Center "Blau Lagune" in Austria, Fezendorf.- 
A competence center with a permanent exhibition space, educational and life-style events, a 
demonstration zone (for example, 3D printing). 
For the ITD area Kashirskoe Highway, Moskvorechye-Saburovo - EC 1 Planetarium in Poland, Lodz 
with a permanent exhibition quarter and a technopark for manufacturers of educational and 
laboratory equipment. 

Figure 10. Ideas for anchor semantic facilities. Source: CENTER Lab 
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Figure 11. Ideas for anchor semantic facilities. Source: CENTER Lab 
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Abstract

In the past decade, E-commerce has thrived with the popularization of the Internet and it not
only has changed people’s daily life, but also has generated a new urban form. Driven by the low
entrance standard and flexible work location of ‘Taobao’ (a C2C E-commerce company like eBay),
e-commerce brings to life a range of burgeoning startup SMEs in urban villages where business
cost is low and transportation is convenient. This article does an in- depth case study of the
Tongcun village in Guangzhou to explain this special business ecosystem. By giving
comprehensive illustrations and conducting a SWOT analysis of the online shops, the article
points out the flexibility and resilience of community network. Meanwhile, it also demonstrates
the restriction and instability of this special business ecosystem.

Keywords
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1. Background Introduction
1.1. E-commerce and The Appearance of Urban Villages

Since the turning of the 21st century, China’s e- commerce industry has entered a period of fast
development as a result of the prevalence of the Internet and China’s robust economy. (Yao and Tan,
2004). Meanwhile, China’s consumption acted as a more significant driving force for the economy and it
has gradually replaced the economic status of investment, which used to be the most important pillar of
Chinese development (Britton, 2010). Therefore, China’s e-commerce has already become a vital pillar of
China’s consumer market (Yang, et al., 2011).

During the same time, with the rapid speed of urbanization, large numbers of urban villages have
occurred in the southeast developed areas in China, especially in metropolis (such as, Guangzhou and
Shenzhen) located at delta of Pearl River (Herrle, et al., 2014). One of the reasons for their formation is
that rapid urban development causes cities to encroach on rural areas (Hao, et al., 2013), resulting in a
phenomenon, “villages surrounded by cities”. The other reason is that villagers’ house sites survive
during this encroachment because Chinese land system protects farmers from losing their houses’ sites
to capital invasion (Pu, et al., 2013). Nevertheless, deprived of their farmlands, residents of Guangzhou’s
138 urban villages have no choice but to build more houses on their house sites for rent money (Zhang,
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2005; Song et al., 2008; Tian, 2008; Chung, 2009). However, the abundance of cheap rental houses not
only accommodates hundreds of thousands of workers, but also provides entrepreneurs with office and
factory space, laying a good foundation for emerge of Tongcun (figure 1).

Figure 1: Location of Tongcun

1.2. Information about Tongcun village

Located in Nancun Town, Guangzhou, Lirentongcun village (referred to as Tongcun in the following
passage) has been called Taobao village since it became the home base for a large amount of Taobao
online shops. In December 2013, Tongcun was listed as one of the “20 Emerging Taobao villages in China”
(Ali Research Center, 2013).

In addition, the main product that online shops in Tongcun sell is clothing. At the peak, nearly 40 percent
of the buildings were occupied with online shops. Now, due to the sluggish economy, the number of the
online shops decreased from 1000 to 500 (He and Li, 2014). Moreover, Tongcun has successfully formed
its own special economic system, which can be described using a comprehensive value chain model
(figure2).

Figure 2: chain model
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2. Methodology
The method we using to analyze is SWOT Matrix, which is widely introduced into various subjects and
projects, especially in management. Actually, SWOT is an acronym for strengths, weaknesses,
opportunities and threats (New Oxford Rhyming Dictionary, 2012) and is a well-organized method that
assess these four aspects of business activities or plans (The AMA Dictionary of Business and
Management, 2013). The essay will regard Tongcun as a special enterprise to analyze its four
fundamental elements, and subsequently give some suggestions of the improvement of such a special
but vital business ecosystem.

3. SWOT Analysis of Tongcun
3.1. Strength Analysis

Strength of Community network

Mainly consisting of Chaoshan people (Chen, 2002), the community of online shops owners builds up a
close-knit network of cooperation, which is based on the compatriot connection and working relationship
(Song and Ma, 2015). This “fellow-village community” network sets up a virtuous circle (figure 3) for the
development of online shops. At the beginning, for online shops do not require many staff, they usually
start with small-scale businesses and most of their staff are family members. As time going by, when
these online shops expand, they prefer to recruit relatives or fellow-townsmen from home. This mainly
caused by the fellow-village emotions which make them have more faith in one another and
consequently be more likely to work together (Song and Ma, 2015). At the same time, in order to develop,
the online shops gradually tend to integrate themselves into the community network which is simple to
join in because they are all Chaoshan people. As for the benefits of the community, firstly it can keeps
bringing new investors and workers into the village. In addition, some online shops can also acquire
some inventory information from the community network, which might increase the diversity of goods
and reduce the risk of inventory surplus. Furthermore, because of the tradition of sharing, the process of
adaptation is highly compressed. People from the same origin, which is usually the case, are more likely
to fit in. For example, the main language used among shop owners is Chaoshan dialect, instead of
Cantonese which is spoken by native villagers. All these advantages can attract more new Chaoshan
businessmen into these community networks and automatically enlarge Tongcun.

Figure 3: Virtuous circle in Tongcun
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Strength of Agglomerate economy

Agglomerate economy enlarges benefits that firms obtain by locating near one another, which is related
to economies of scale and network effects (Brendan, 2005). As more firms in related fields of business
cluster together, their costs of production may decline significantly. Gathering online shops and related
industry, Tongcun, which can be referred to as localization economies, has three benefits brought about
by the Agglomeration economy.

The first benefit is labor market pooling. Large groups of laborers enter the area and are trained to
become skilled staff or shops owners. The laborers and shop owners exchange knowledge, skills, and
information. The labor market pooling also matches labors to labors, labors to shops, shops to shops,
which help them find suitable positions. According to our survey, the flows among industries are very
common.

The second benefit is the accessibility to specialized infrastructures and services which are just for the
clustering business (Marshall, 1920). Agglomerate economy enables the market to respond quickly to the
new demands of customers. Until the online shops in Tongcun reach a certain scale, the supplementary
industries did appear due to the proximity to available sources needed for production, facilitating the
supply chain. It is especially the case in the express delivery companies whose service stations total 14 in
this small village. The delivery service (shown in figure 4) of delivery companies is expected to attract
more customers by providing convenient service while reducing the cost of transportation. The
competition among the delivery companies leads to lower delivery price which further benefits online
shops.

Figure 4: delivery station map
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The third benefit is the knowledge spillovers (Brueckner, 2011; Cainelli, 2008). Clusters in specific fields
lead to quicker spread and adoption of ideas as well as the wide spreading of knowledge and skills. In
addition, experience exchanging among shops disperses explicit knowledge, including sources of
commodities and approaches to entering the supplementary industries and so on. But most knowledge in
running online shops is tacit knowledge that cannot be easily told, like marketing knowledge and service
skills. For example, the skills of concluding consumer’s preference from online comments and feedbacks
cannot be easily taught because they require comprehensive assessment and judgment ability. Through
the exchange of these knowledge within and between shops, it is more easily for them to keep
themselves updated in the village.

It is usually the case that when companies in the same cluster compete with each other, vicious
competition often causes damages (Liu, 2009). However, the case of online shops in Tongcun is superior
to other cases in that when it comes to online shopping, information of commodity is more transparent,
leading to less need for competition. Shops do not need to compete with shops in the same region
because all the commercial activities are operated online (Zhang, 2015).

Strength of Mixed-use space

The mixed-use space (figure 5) reflects the dynamic demand of the industry chain, which is applicable to
the small scale of production in Tongcun. Though the living quality is less than satisfactory, the
conjunction of the multiple functions largely saves time and space. According to a survey from Yangcheng
Evening News (2010), the average length of commute route of Guangzhou residents is 15.16 kilometers,
and the average time consumed is 46 minutes. Because online shops’ staffs live in a SOHO mode (small
office & home office), they promote the efficiency of the business by saving commute time and cost.

Meanwhile, the characteristic of mixed-use space also enhances the flexibility of resource distribution,
which may be very likely lead to better market arrangement. Mainly controlled by rent prices, every floor
of the buildings in Tongcun is susceptible to the influence of the capital market. Due to the industrial
mode of online shops, commercial functions can be easily spread to the housing sector, allowing more
freedom in the leasing market. Under this mode, the distribution of space is more easily to approach the
ideal rent curve where all sectors are controlled by people’s ability to pay rent based on market principles.

Figure 5: Mix-used space
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3.2. Weakness Analysis

Passive cooperation from the local community

Before the appearance of e-commerce in Tongcun, the local community were mainly concerned about
security, sanitation, and transportation when constructing new residents. During the period of rapid rise
of e-commerce, the local community tried to evade the responsibility of upgrading the infrastructure,
which has already met the residential need. The original villagers, as the owners of the buildings, do not
care about renters’ identifications as long as they pay their rent-on time. Since the rent alone can cover
the living expenses of a common villager’s entire family, those villagers do not show much interest in
joining the e- commerce business. Furthermore, due to difference in daily routines between
businesspeople and residents, some of the native villagers’ interest conflict with that of online shops.

Limits of further development

For some outsiders who are unfamiliar with the traditional business of clothing and lacking in social
network, to survive in the capital market is hard. Usually, the beginning stage of an online shop is fragile.
Except for the starting fund and facilities, some of the shop owners also have to hedge against the risks of
market investment failure. Because of lacking of credits, most of these shops went out of business after
investment stop flowing in. There are almost no credits or related policies when it comes to online
business. However, I came across a lot of advertisements for underground banks in Tongcun, providing
illegal aids to shop owners and in turn proving that there is need for such banks.

In Tongcun, online shops that sell clothes usually start by replicating styles of other shops’ clothing. After
purchasing identical clothes of certain popular brands produced by manufactories or workshops, the
shops tag them with their own brand and then sale. Such plagiarism of intellectual property greatly
reduces the risks of choosing the wrong styles or the cost of designs. Though helpful at the beginning, this
practice will not help business move to a more advanced stage where shops are required to develop
their own brand if they want to promote sales by expanding brand impact (AliResearch, 2015). Besides
the brand promotion, upgraded clothing shops cannot always depend their production on small
workshops in the village. They should go to professional manufactories instead. In order to develop their
brand design team and continually produce large amount of clothing, large-scale and production-
qualified space is imperative, but that is something that Tongcun cannot provide. Most of the online
shops leave the village once they grow into professional clothing companies.

3.3. Opportunity Analysis

Brand upgrade

As consumers become more and more rational with online shopping, they call for better shopping
experience as well as information symmetry in commodities’ quality, price of commodities and customer
service. Pursuing high price-quality ratio, customers’ demand is the top concern in a good market
environment where information is transparent. Under this circumstance, shop owners have to promote
its brand reputation to ensure their foothold in the market. In 2013, in order to encourage brand
upgrading, Taobao opened a sector for original ‘Tao’ brands, which set entering limit for qualified small
business to come in. This move mended, to a great degree, the small shops’ image of being counterfeiters
and changed the common attitude towards small brands for the better. Consumers of low purchasing
power are very willing to purchase commodities from ‘Tao’ brand sector. In Tongcun, online shops were
given direct access to workshops and design studios to promote brand-building. However, the resources
village-wide cannot meet the demand of building ‘Tao’ brands. It is a great opportunity for bigger shops
to cooperate with companies outside in order to build their brand image.

Industrial transformation
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Due to knowledge spillover effect, some shop owners like Luo discovered the new field of e-commerce’s
downstream industries, like skill training institutions and information platforms for jobs and inventory.
According to Smiling Curve theory (Lu and Xia, 2010), the upstream and the downstream of the value
chain have more potentials to create extra value. Owning to the large number of online shops that are
still expanding, it is of potential prospect to invest in the service business of online shops. Listed among
the top Taobao villages, Tongcun has the most mature industrial foundation, which means it can offer
downstream service in larger context. Recently, Luo also put efforts in expanding his service from region-
wide to citywide, from one type of commodity to various categories.

3.4. Threat Analysis

Market condition threat

In order to avoid the situation where shops disrupt market fairness, including practices of copying images
from other shops, selling counterfeit, fabricating customers’ comments, and tarnishing other shops’
reputation, Alibaba has been perfecting its regulations for a while. Startups that do not meet the
requirements will be washed out. For example, one of the vital rules is the consequence of the search
results, which can, by and large, influence the sales volume of the shops. Choosing different priority,
customers can get different results searching the same keyword. In 2011, the most chosen search
priority was sales volume. So, the common strategy of less popular shops is through buying their own
commodities to increase their sales volume (Liu and Xia, 2010).

Online shops of Taobao, represent the trend of common civilians’ entrepreneurism. However, being
amateurs, most of them cannot compete with big shops, especially for newcomers to the world of
business. Forbidden from exploiting online regulations for their benefit, most small shops can hardly stay
open. In 2012, Alibaba opened a new branch firm called Tmall, which promised customers high quality
commodities and superb service. The entrance threshold for opening shops in Tmall is relatively high for
small online shops. Since lots of consumers want to buy qualified goods, Tmall has gained big market
share from Taobao, damaging the profit of Taobao’s shops.

Rising rental cost

As owners of the buildings, native villagers are mainly concerned about how to maximize their profits by
charging higher rent, no matter who the renters are. At the beginning, online shops chose Tongcun to
settle in mainly for the reason that its rent is comparatively low and that the traffic is convenient due to
its proximity to urban area. However, development of surrounding areas recently increased the land
value. Large outlet malls and massive residential areas also increased the demand for additional housing
to accommodate the incoming laborers employed in the service industry. Also, the improved living
environment makes people more willing to live in Tongcun where they can have access to urban
convenience but don’t have to pay for an urban apartment that they usually cannot afford. As a result,
the online shop owners are struggling with the area’s rising housing demand. The rent increases with the
rising housing demand to the price that some of the newly opened shops cannot afford. After weighing
the profits against the cost, they quit.

4. Conclusions and Discussions
The essay analyzes booming E-commerce (online shops) phenomenon in Tongcun through SWOT Matrix
and clearly illustrates the advantages and shortcomings of this special business ecosystem. Actually, with
the growth of Chinese e-commerce and urbanization, many online shops have occurred in urban villages
and Tongcun is one of the most typical case (Tan and Tan, 2014). In China, urban villages are always
labelled as “poor” and “undeveloped area” (Herrle, et al., 2014), but this special urban form successfully
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generates many special and vital activities that could never be developed in western countries. Therefore,
from the viewpoint of urban planning, this energetic business ecosystem can provide us some precious
experience when the authorities build an economically-sound and spontaneously-formed system within
the E-commerce industry. For example, Tongcun’s case shows the importance of having a community
that is a mature social network of online economic system (Tan and Tan 2014). In addition, these self-
developing business ecosystems should also be protected as they give some possible future of urban
villages. Thus, to ensure the sustainability of the Taobao economy in Tongcun, the essay suggests that
government should protect the social and economic network of Tongcun through better institutional
designs. However, there are still few restrictions in the essay. Firstly, some experts believe this special
ecosystem is somewhat a “freak” of Chinese economic development and they will eventually become a
sand of history. Moreover, the method the essay puting forward needs to be more specifically discussed.
To conclude, the essay demonstrates the business ecosystem in Tongcun from various perspectives
(based on SWOT analysis) and tries to appeal for protection of such ecosystem.
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Abstract 

This contribution illustrates the data, methods and geospatial intelligence solutions that were 
produced, by means of a web GIS application, for the integrated analysis and mapping of open 
geo data gathered from regional spatial risk and landscape resource planning in Italy. The aim 
was to developed and test a tool support regional planners and decision makers for sustainable 
and effective management and regeneration of urban spaces. The work assumes that any urban 
regeneration initiative must rely on an adequate knowledge of environmental and cultural 
resources and risk factors affecting the geographic context of reference. Accessing geographic 
knowledge base across multiple sectors and level of education and experience is an important, 
but challenging, task, when the audience spans from high level researchers and professionals to 
the general public (e.g. citizens). For this purpose, a web application has been developed for the 
interactive visualization and query of geospatial data pertaining to regional land management 
plans adopted in Italian normative framework with specific geographic focus on central Italy. This 
work, processed at the prototype level, illustrates the characteristics and potential of the solution 
in the territorial context of Lazio (regional administrative boundary of the city of Rome), 
integrating geospatial data on the Regional Spatial Landscape Plan (PTPR) and the Flood risk 
Management Plan (PAI). This case study is an exemplary model that can be replicated in other 
regional contexts. 

 

 

Keywords 

landscape, GIS, open data, flood risks, urban planning  

1. Introduction 
Safe and sustainable urban and landscape protection and development are generally achieved by 
identifying and zoning the areas characterized by homogeneous resources and risk conditions. Planning 
activities at regional scale requires a high level of knowledge of environmental and anthropogenic 
systems and mutual connections. Landscape plays an essential role in the dynamics of local development 
and in the definition of territorial assets (Marcucci, 2000; Von Haaren, 2002). This general principle 
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applies to any regional urban and landscape planning project from natural hazard management and 
planning (Directive 2007/60/EC on the assessment and management of flood risk; Mysiak et al., 2014) to 
cultural and natural landscape protection (Marcucci, 2000; Von Haaren, 2002; Fusco Girard & De Toro, 
2007; Jeong et al., 2013; Gisotti, 2017; Franco et al., 2018). 

In Italian legislation, the landscape is a key driver of urban and regional planning, orienting the geospatial 
decisions and policy making in the matter of environmental sustainability; management of natural 
risks; protection and enhancement of the cultural heritage; organization of socio-economic 
activities; land use and consumption; management of urban sprawl and infrastructure 
networks; environmental and urban regeneration activities. Monitoring and evaluating risk factors, 
degradation of the landscape and connection between human, cultural and environmental values thus 
become fundamental in the definition of urban governance on different levels of geographic and 
administrative scale (Magnaghi, 2017). The evolution of geospatial technologies - associated with the 
increasing availability and diffusion of open data used in the drafting of regional landscape and 
hydrological risks plans - opens new scenarios of geographic analysis for resource management 
environmental and cultural landscape. This work presents the creation of a prototype for the integrated 
mapping of land use plans, using GIS technologies. It has been developed as part of an ongoing research 
of Water Resources Research and Documentation Center (WARREDOC)-University for Foreigners of 
Perugia. The prototype is functional to provide a digital and innovative solution for landscape assessment 
and management in connection with hydrogeological risk factors and urban degradation. 

The theoretical substratum that supports this work is represented by normative references and 
programmatic guidelines provided by the European Landscape Convention (2000), the Code of Cultural 
Heritage and Landscape (D.lgs. 42/2004) underlining the functional centrality of the landscape and of the 
environmental and cultural resources within the spatial design and the regeneration of marginal and 
abandoned areas (Civitarese Matteucci, 2005; Cartei, 2007; Marzuoli, 2008; Sciullo, 2008). In this 
perspective, the landscape constraint constitutes a normative tool to address urban transformations 
through sustainable practical actions aimed at the enhancement of ecosystem services (Gisotti, 2016; 
Salata et al., 2016) in terms of: soil maintenance, reducing the risks of hydrogeological stability, the costs 
of environmental degradation, educational activities, social inclusion, energy production and 
development of sustainable socio-economic activities (Poli, 2012).  

GIS data and tools usually support the drafting of territorial management plans - including Regional 
Landscape Plans (Piano Paesaggistico Regionale - PPR), Regional Spatial Landscape Plans (Piano 

Territoriale Paesaggistico Regionale - PTPR), Hydrogeological Planning (Piano di Assesto Idrogeologico - 
PAI) and General Regulatory Plans (Piano Regolatore Generale - PRG) adopted at municipal level - 
through the digitization of environmental, landscape and archeological features. Public databases collect 
and make available open data relating to the composition of landscape constraints, environmental and 
cultural assets (including punctual and linear), infrastructure networks, areas at risk. At the administrative 
level, the use of GIS technologies is limited to the phase of recognition and mapping of landscape 
features (Carver et al., 2012). The technical standards for the implementation of land use plans in fact 
provide to produce plan maps, as a support tool for knowledge and planning of the geospatial 
transformations and connections. The sectionalization and division of administrative competences in the 
field of spatial planning - associated with the multiplicity of actors involved, however, implies technical 
and structural differences in the drafting and adoption of plans. Differences that are also reflected in the 
production, technical structure, and availability of related geospatial data through institutional web GIS 
platforms (Spasiano & Nardi, 2019). These problems are, therefore, an obstacle to an integrated mapping 
of the geospatial features, risk factors and public heritage. 
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The aim of this work is therefore the development of a tool to support strategic decisions (DSS) on a web-
based GIS for an integrated and dynamic reading of the different spatial planning plans (PPR, PTPR, PAI) 
through a procedure of homogenization and standardization of the available geospatial 
information. Homogenization means a data-processing procedure designed to combine differently 
structured information within unique and descriptive layers of information on the essential 
characteristics of natural, agro-forestry and historical elements and systems-settlements that connote 
the landscape and territorial structures (Spasiano & Nardi, 2019). 

2. Methodology 
The proposed solution is based on the implementation of a GIS data model gathering, homogenizing and 
visualizing thematic layers describing regional urban and landscape features. The purpose of this 
procedure is to identify the basic elements of urban and regional structures within four categories of 
cartographic layers (table 1). These thematic categories, then, allow a rapid visualization and querying of 
geospatial data, even for non-expert users, by dynamic and intuitive dashboard.  

The methodological procedure for defining the homogenized data model and developing of the 
prototype is structured as follows: 

• Open data acquisition from institutional portals related to Regional Plan of Lazio; 

• Homogenization of data and standardization by identifying common and unambiguous table 
fields (table 2); 

• Definition of homogeneous thematic categories for final data merging (table 1). 

The case of Lazio Region represents a pilot study, using geospatial data relating to landscape constraints 
defined pursuant to Articles 134 and 142 of Legislative Decree no. 42/2004 as part of the Regional 
Landscape Territorial Plan (2007) and risk areas under the Hydrogeological Plan. 

The univocal informative layers elaborated describe, therefore, the structural characteristics of the 
different plans of territorial planning (table 1), through which to supply an integrated and dynamic 
reading on digital cartographic support, developed with solutions web GIS. 

Layer Original file Source 
Water Flood risk areas  

 
 
 
 
 
 

Lazio Region Open Data 

Lakes coasts 
Marine coasts 

Archeology Archeological areas 
Archeological interest areas 

Landscape Heritage Common goods 
Historical town and villages 

Green Protected areas 
Wetlands 
Special protection areas 
Woods and forests 

Table 1 – List of univocal informative layers 
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Table field Description 

FID Feature ID 

Name_file Original name file 

layer Related homogenized and univocal category 

NAME Reference place/toponym 

Table 2 – Table fields of univocal layers 

 

2.1 Procedure 

Once the data has merged, the information layers obtained has been subjected to further processing 
steps. Such post-processing has the aim to facilitate the graphical visualization and the interrogation of 
the data in web GIS environment. Considering the significant spatial scale of reference and the need to 
have a flexible web navigation tool for the user, the information layer has been the subject of a graphic 
simplification of geometries able to ensure the dynamic visibility of the elements in the final product but 
using a manageable number of features. The original geometries in fact presented a level of graphic 
detail too high to be properly displayed in the Web GIS environment. The procedure applied in this 
respect provided for: 

- A unified landscape layer conversion to 4 raster datasets of different resolution (250 m; 100 
m; 50 m; 25 m), as illustrated in figure 1; 

- A second conversion of each raster dataset into as many vector layers. 

 

Figure 1. Layers’ conversion procedure. 

 

These steps, while simplifying the level of graphic detail, ensure an in-depth view of the information 
contained in every single feature (figure 3). At the end of these steps tabular joins were made with the 
original data to connect every single cell of the final layers (in their different resolutions) to the initial 
informative attributes (Figure 4). 
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Figure 3. Final cartographic representation. 

 

 

Figure 4. Table join procedure. 

 

3. Description of the web GIS application and results 
3.1 Dynamic map 

Dynamic map is the main component of the application. The dynamic visualization of the map allows the 
user to visualize on more levels of scale the mapped elements. Depending on the display scale, layers 
turn on and off automatically, activating and/or deactivating the same layer on the landscape with 
different pixel sizes. On the scale of 1:300,000, the point elements are also displayed, representing sites 
of environmental, cultural or architectural interest. Clicking directly on the item of interest opens the 
pop-up window that shows the essential information of the data. 
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Figure 5. A screen from landscape webGIS. 

 

3.2 Widget 

The application is enhanced by 5 tools (widgets) as well as zoom (+/-) and "home" functions: 

- Layer list, to turn on/off the layers to display. The feature also allows users to zoom in on the 
item, set transparency and visibility range, disable pop-up and recall the related attribute table 
and layer details hosted on the webGIS cloud. 

- Legend, a dynamic legend depending on the elements illustrated in the screen extension. 

- Basemap gallery, which allows you to customize map visualization. 

- Screening, which allows users to select attributes by typing the toponym of a specific location, 
manually drawing a polygon, loading a shapefile from local device, or setting the geographical 
coordinates or a buffer distance. The Report command returns a summary list of items that fall 
on the selected area and allows download in tabular format in csv locally. 

- Query, for spatial queries on the data that can be exported both as a csv table and as features 
class. 

 

3.3 Infographics 

The infographics are displayed at the bottom of map. Infographics are dynamic as they are updated 
according to the zoom screen on the map. The application has three infographics: 

- INFO SUMMARY: shows the number of punctual elements present on the screen. When points 
are activated, the list of displayed attributes is made available. 

- PIE CHART: a dynamic pie chart that illustrates the composition in percentage terms of the type 
of constraint that falls on a specific screen. 
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- BAR CHART: A bar chart showing the extension in square kilometers of the municipal areas 
concerned on the screen. 

 

4. Discussion 
This pilot study demonstrates the opportunities offered by GIS for the supply of vertical solutions that, in 
addition to the illustrative purpose, provide crucial data and summary information to support decision-
making processes in urban planning and regeneration activities. The prototype, here described, aims to 
illustrate, in a single solution, the information resulting from the geospatial processing of open data 
related to different spatial plans. The web GIS solution presented is equipped with a thematic 
cartography and with query and spatial analysis tools linked to infographics and other elements that 
feature a complete and functional dashboard for decision making in management projects territorial. At 
present, its main functions are: 

- Acquisition and integration of spatial information and geographical data; 

- Cataloguing and filing of information in homogeneous layers of information; 

- Mapping and representation of the main land use plans (Landscape Plans, PAI); 

- Spatial queries and analyses of data; 

- Geo-statistical processing of spatial information; 

- Aggregation and return of geo-referenced data. 

The broader project impacts cover a vast range and type of professionals and stakeholders interested in 
landscape resource and urban regeneration management and assessment. The solution has been 
designed as a versatile and flexible tool to support planning and regeneration activities with the support 
of data for knowledge and analysis of the landscape and risk factors that characterize the spatial 
structure. In particular, the solution has been designed for: 

• Addressing urban regeneration and renewal actions by mapping cultural ecosystem services and 
specific landscape resources (Fusco Girard & De Toro, 2007; Caspersen and Olafsson, 2010; 
Koppen et al., 2014; Mele & Poli, 2017; Franco et al., 2018) 

• Identification of best localization factors for the construction, installation and restoration of 
building and infrastructure complexes according to the landscape and hydrogeological legal 
constraints (Gorsevski et al., 2012; Rikalovic et al., 2014; Gavrilidis et al., 2016) 

• Support for sustainable tourism activities integrated with the local landscape and ecosystem 
services (Caspersen and Olafsson, 2010; Carver et al., 2012; Koppen et al., 2014) 

• Addressing the land uses allowed by the structural characteristics of landscape, such as 
agricultural, urbanized, productive, commercial (Manos et al., 2009; Gorsevski et al., 2012; 
Rikalovic et al., 2014; Gavrilidis et al., 2016) 

• Recognizing risks sensitive valuable areas under environmental and cultural profile  

Future product implementations may result from the integration of citizen observation, as human 
sensors of territorial and environmental dynamics and processes (Goodchild, 2007). In this sense, the 
improvement of prototype consists in developing extensions for citizens’ engagement with support of 
social media systems and digital technologies and devices (Lisjak et al., 2017; Assumpçao et al., 2018; 
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Nardi et al., 2021; Spasiano et al., 2021). once the model has been perfected, it is also planned to be 
applied in different regional contexts. 
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Abstract 

In the 21st century, driven by economic globalization and speed economy, airports have become 
key nodes in global production and enterprise systems offering them speed, agility, and 
connectivity. They are also powerful engines of local economic development, attracting aviation-
linked businesses and multinational companies of all types to airports and their peripheral areas. 
As the increasing number of cities participate in this competition for the aviation economy, it 
becomes increasingly necessary to reevaluate the competitiveness of cities from the unique 
perspective of airports. This paper uses the ‘Global Aerotropolis Rating Index’ as the research tool 
to research 27 cities in the Yangtze River Delta identified to develop its comprehensive 
competitiveness from five dimensions, namely airport operation scale, integrated transport and 
intercity connections, economic and industrial levels, human and social living standards, and 
external-oriented economic base. Through the study, we find airport development has a positive 
impact on a city’s regional connectivity, economic development, human and social living 
standards. This paper aims to re-examine the competitiveness of cities from the perspective of 
airports, assisting the government in strategic decision making and mechanism innovating, and 
help enterprises to invest and deploy reasonably. 

Keywords 

Airport, City’s Competitiveness, Global Aerotropolis Rating Index, Yangtze River Delta Cluster 

1. Introduction

In this era of globalization, airports and their peripheral areas have become important centers of global 
producer services and commercial activities, promoting local and regional economic development, and 
ideal commercial and industrial destinations, propelling economic growth of metropolitan areas in the 
21st century. Based on the relevant theoretical research findings on the impact of airports and their 
peripheral areas on cities, this paper articulates the importance to evaluate a city's competitiveness from 
the perspective of the airport. ‘Global Aerotropolis Rating Index’ (henceforth referred to as GARI) is used 
as the research tool and 27 cities in the Yangtze River Delta are selected as the research objects to discuss 
how a city’s comprehensive competitiveness grows driven by the airport. Furthermore, detailed 
suggestions on soft and hard infrastructure construction for the selected cities are given as a reference 
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for the local government regarding strategic decision making, institutional innovation, and investment 
and business site selection guidance. 

 

2. Research Background 

With the studies on the airports’ impact on cities deepening, a series of concepts such as ‘airport 
economy’, ‘airport city’ and ‘Aerotropolis’ have been proposed. The influence of the airport is no longer 
limited within the airport fence, which gives rise to the aforementioned concepts. 

American scholar Conway proposed the concept of ‘airport economy’  and pointed out that the 
development plan for future cities and metropolitan areas should focus on the development of the 
airport economy (Conway, 1980). Conway (1993) clearly defined the concept of ‘airport city’ in his book 
‘Airport Cities: The New Global Transport Centers of the 21st Century’: an airport city is a development 
area centered around an international airport and taking air transport service as the main economic pillar 
to include import-induced, related, and depended industries in general planning, and also a 
multifunctional composite development area integrating commerce, manufacturing, international 
exchanges, leisure, shopping, and housing. 

Prof. Kasarda (1991) proposed the ‘Fifth Wave’ of transit-oriented urban development, which served as 
the basis for his Aerotropolis Theory. After sea transport in the 17th century, river and canal transport in 
the 18th century, railway transport in the 19th century, and highway transport in the 20th century, air 
transport, which can meet the requirement for long-distance, wide space and high time efficiency in 
international trade has become a pivotal force driving the development of global central cities and the 
rapid rise of modern and international economic central cities in the 21st century. Based on the Fifth 
Wave theory, Kasarda (2000) formally put forward the Aerotropolis Theory and pointed out that airports 
and their peripheral areas have become important shopping, entertainment, and meeting destinations, 
and the central business district of the metropolitan area.  

In China, Prof. Cao (1999) translated and proposed the concept of ‘airport economic zone’, explaining it 
as the agglomeration of production, technology, capital, trade, and population around the airport 
promoted by the huge benefits from air transport, which promotes the city development. Major cities, in 
the world such as the Charles de Gaulle-Le Bourget Development Corridor in Paris, the Dulles Corridor in 
Washington, the Mainport project at the Schiphol Airport, and the Songdo New Town project in Incheon, 
are actively promoting urban development by airports, constructing airport-related projects based on 
relevant theoretical research on Aerotropolis (Kasarda, 2011). By 2021, China has approved the 
development of 17 national airport economic zones at airports including Shunyi Airport and Daxing 
Airports in Beijing, Hongqiao Airport in Shanghai, Xinzheng Airport in Zhengzhou, Baiyun Airport in 
Guangzhou, Shuangliu Airport and Tianfu Airport in Chengdu. As an increasing number of cities 
participate in this competition for the aviation economy, it becomes increasingly necessary to reevaluate 
the competitiveness of cities from the perspective of airport and Aerotropolis development. 

3. Global Aerotropolis Rating Index, a Method for Evaluating City’s 
Competitiveness Impacted by Airport 

3.1. Global City Evaluation System 

In the academic field, there are various index systems and approaches to evaluate a city’s 
competitiveness. Some focus on the sustainability and livability of cities and human living standards, such 
as the ‘Asian Green City Index’ proposed by Siemens and the Economist Intelligence Unit to evaluate the 
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environmental performance of major Asian cities, and the ‘Urban Indexes Program’ of the UN-Habitat (Yu, 
2015), mainly to monitor and evaluate the implementation of the ‘Habitat Agenda’ and the ‘Millennium 
Development Goals’ among global cities. Some consider the comprehensive strength or development 
potential of cities, such as the ‘Global City Index’ jointly released by Kearney and the Chicago City Council 
(Kearney and Policy, 2006), and the ‘Global City Competitiveness Index’ developed and released by the 
Economist Intelligence Unit, which covers eight fields to evaluate a city by its capacity to attract capital, 
businesses, talents and tourists. 

A city’s competitiveness demonstrates its integrated capacity. In today’s aviation-driven era, this paper 
uses GARI to measure  city competitiveness from the perspective of airports. 

The core variables and elements of GARI are obtained by refining and summarizing the above-mentioned 
mainstream global city systems and indexes, focus on efficiency, connectivity, and internationalization 
(Sun and Ma, 2020). The GARI revaluates the global cities’ performance and competitive advantages 
using dynamic factors such as the impact of airports and aviation activities on city competitiveness, 
airport and airport peripheral economic factors and ‘speed economy’ factors. 

3.2. Global Aerotropolis Rating Index (GARI) 

GARI is divided into five dimensions, namely airport operation scale, integrated transport and intercity 
connections, economic and industrial levels, human and social living standards, and external-oriented 
economic base, which are the first-level indexes of GARI. The second and third-level indexes are selected 
under the five dimensions. The second-level indexes have no weights and are only used to interpret the 
first-level indexes. The score for each third-level index is calculated by principal components analysis 
(PCA), and finally the score for the first-level index is obtained by summarizing the analysis and evaluation 
on the index contribution through PCA based on the dimension reduction method. 

Dimension Element Layer 

A Airport operation scale 
A1 Airport operation scale 

A2 Intercity transportation 

B Urban integrated transportation and Intercity 
connections 

B1 connectivity 

B2 Types of traffic operation scales 

B3 transportation infrastructure 

C The level of city economic and industry 

C1 City economic scale 

C2 Economic structure 

C3 International economic influence 

D Human and social living standards 
D1 Human living standards 

D2 Social and cultural standards 

E External-oriented economic base E1 External-oriented economic base 

Table 1. A Sample of the GARI System (First and Second-Level Indexes). Source: Author 

The evaluation method is demonstrated in the case study below. 
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4. Research Objects: 27 Cities over the Yangtze River Delta Cluster 

The Yangtze River Delta region is one of the three major metropolitan areas in China and one of the six 
major urban agglomerations in the world. The region plays a significant role in China's comprehensive 
modernization and all-around opening-up strategy. As the core of the Yangtze River Delta, Shanghai has 
been driving the growth of neighbor central cities and influencing their peripheral cities, forming a 
hierarchical development of urban agglomeration (Wei, 2017). It is a typical case of regional urbanization 
(Soja, 2014), characterized by regional economic integration (Guo and Deng, 2019), population 
agglomeration, efficient cross-regional employment (Elsner, 2013), efficient transport (Liu and Wu, 2017), 
centralization of nine major international airports, and efficient connection to global cities. 

The Yangtze River Delta region is an important region in China both economically and politically, but cities 
in this region are at different development stages. For exploring the impact of the airport on city 
competitiveness, this paper selects 27 cities in the Yangtze River Delta as the research objects, discusses 
the development of each city from the GARI perspectives, and assesses how the airport influences the 
city’s development. The distribution of airports in the extensive Yangtze River Delta region is complex, 
and most major cities in this region have airports. Shanghai has dual-hub airports, while ten cities 
including Suzhou, Jiaxing, and Huzhou have no airports. The following map shows the distribution of the 
airports. 
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Figure 1. Airport Locations. Source: Author 

City The Airport City The Airport 

Shanghai Hongqiao International Airport 
Pudong International Airport Wuxi Wuxi International 

Airport 

Hangzhou Xiaoshan International Airport Nantong Xingdong International 
Airport 

Jiaxing N/A Taizhou N/A 

Huzhou N/A Yancheng Nanyang International 
Airport 

Shaoxing N/A Hefei Xinqiao International 
Airport 

Ningbo Lishe International Airport Wuhu Xuanzhou Airport 
Zhoushan Mount Putuo Airport Chuzhou N/A 

Jinhua Yiwu Airport Ma’anshan N/A 
Taizhou Luqiao Airport Tongling N/A 

Wenzhou Longwan International Airport Chizhou Jiuhuashan Airport 
Nanjing Lukou Airport Anqing Tianzhushan Airport 

Zhenjiang N/A Xuancheng N/A 
Suzhou N/A Changzhou Benniu Airport 

Yangzhou Yangzhou Taizhou International 
Airport   

Table 2. Cities and airports in the Yangtze River Delta Cluster. Source: Author 

5. City’s Competitiveness Evaluation 

The 5 first-level indexes of 27 cities in the Yangtze River Delta are weighted and calculated by GARI. The 
scores of the five dimensions are summed and weighted to acquire the final score and comprehensive 
ranking of each city, and the result is as follows:  

Ranking City All 
Airport 

Operation 
Scale 

Transportat
ion and 

Connection 

City 
Economic 

and 
Industry 

Human and 
Social Living 
Standards 

External-
oriented 
Economic 

Base 

First Echelon 

1 Shanghai 6.51 7.00 6.61 5.43 7.00 7.00 
Second Echelon 

2 Hangzhou 4.06 4.29 6.18 2.44 5.07 1.14 
3 Ningbo 3.32 2.59 5.41 1.56 4.49 3.50 
4 Nanjing 3.08 3.19 4.10 2.08 4.75 0.98 
5 Wuxi 2.77 2.85 3.72 1.84 4.09 1.13 
6 Nantong 2.68 2.64 4.25 1.30 4.52 0.51 
7 Suzhou 2.59 1.78 3.01 2.76 3.28 2.84 
8 Wenzhou 2.55 2.62 4.45 0.90 3.87 0.38 
9 Hefei 2.51 2.13 4.98 1.62 1.84 0.39 

Third Echelon 

10 Jinhua 1.96 2.06 2.82 0.68 3.62 1.08 
11 Changzhou 1.96 1.84 2.80 1.09 3.85 0.49 
12 Taizhou 1.95 1.71 3.38 0.88 3.73 0.01 
13 Shaoxing 1.89 2.09 2.24 0.89 4.29 0.50 
14 Jiaxing 1.88 1.91 2.92 0.76 2.96 0.98 
15 Huzhou 1.75 2.08 2.77 0.49 2.94 0.17 
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16 Yancheng 1.73 2.09 3.10 0.93 0.86 0.11 
17 Zhenjiang 1.63 2.20 2.22 0.58 2.69 0.01 

18 Ma’an 
shan 1.55 2.62 1.87 0.31 2.18 0.05 

19 Yangzhou 1.47 1.54 2.45 0.81 1.77 0.13 
20 Zhoushan 1.40 1.96 1.23 0.35 3.93 0.27 
21 Anqing 1.39 2.00 2.63 0.48 0.17 0.01 
22 Taizhou 1.30 1.72 1.77 0.50 2.01 0.17 
23 Chuzhou 1.27 1.75 2.47 0.46 0.09 0.04 
24 Chizhou 1.04 1.79 1.82 0.14 0.08 <0.01 
25 Wuhu 1.03 0.84 2.01 0.58 1.26 0.08 
26 Xuancheng 0.99 1.24 1.86 0.27 0.94 0.01 
27 Tongling 0.65 1.25 0.56 0.20 0.80 0.08 

Table 3. City Ranking of the Yangtze River Delta Cluster under GARI. Source: Author 

In the Yangtze River Delta, Shanghai ranks first with 6.51 points, which is 2.45 points higher than that of 
the second-ranked Hangzhou. Shanghai is the most competitive city as it is far ahead of other cities in 
both competitiveness under each dimension and overall competitiveness, demonstrating its 
overwhelming superiority in the Yangtze River Delta region. 

Hangzhou, Ningbo, Nanjing, Wuxi, Nantong, Suzhou, Wenzhou and Hefei in the second echelon, are also 
highly competitive cities but not much developed in human and social living standards and external-
oriented economic base. Suzhou has no airport but is conveniently linked with Wuxi International Airport 
and Shanghai Hongqiao International Airport, so it stands high on the list depending on its location 
advantages and economic and industrial foundations. 

Other cities are in the third echelon, as their city competitiveness is far lagged by cities in the first and 
second echelons, particularly in terms of comprehensive urban transport, intercity connections and urban 
economic and industrial levels. 

5.1. Airport Operation Scale 

Airport operation scale and connectivity are the core driver of the airport-related economy (Lu, 2008) (Liu, 
2009). With great passenger and cargo transport capacities, the hub function of the airport and its 
surrounding area will be strengthened. In addition, airports with a large airline network will bring much 
more resources and better boost the airport economy and urban development of the region than those 
with limited airline connections. The operation scale of an airport relates to two second-level indexes, 

its operation scale and intercity transportation, and 10 third-level indexes including the passenger 
throughput, the cargo throughput, the international passenger throughput, the total number of 
international cities with direct flights, the population covered by a one-hour flight circle. 

As there are no airports in some cities, the rating index of the airport operation scale is fixed in different 
considerations. (1) For cities without airports such as Suzhou, Zhenjiang, and Ma'anshan, the operation 
scale is measured with data of the nearest airport and the weights will be adjusted based on the travel 
time and distance. For example, data of Xiaoshan International Airport is used for Huzhou and data of 
Lukou International Airport is used for Zhenjiang; (2) for a city with more than one airport nearby, the 
sum of data of all airports in the city's half-hour economic circle will be counted in. For example, the data 
of Shanghai Hongqiao International Airport and Wuxi International Airport are summed up to calculate 
the score of Suzhou under this index. 

The result shows that the exclusive and absolute advantage of dual-hub airports pushes Shanghai to be 
the topmost, followed by Hangzhou. In recent years, speaking of passenger throughput, Hangzhou 
Xiaoshan International Airport has been growing and is now only second to Pudong International Airport 
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and Hongqiao International Airport in the Yangtze River Delta region. The two airports in Shanghai are 
nearly saturated, and the third airport is still unscheduled. Thus, Xiaoshan Airport takes over some of its 
air traffic. Behind Hangzhou are Nanjing, Wuxi, Nantong, Wenzhou, Ma'anshan and Ningbo. To execute 
the strategy of building a world-class airport cluster in the Yangtze River Delta, Nanjing, Ningbo, Nantong, 
and Wuxi are given more opportunities. To be specific, the construction of the ‘third airport in Shanghai’, 
as well as the continuous improvement of the comprehensive transportation system, is a good 
opportunity for Nantong to develop the airport economy and better integrate with the coordinated 
development of the Yangtze River Delta region. Suzhou, Huzhou, and Jiaxing have no airports, but they 
are also high on the list because there are airports within their half-hour economic circles. For example, 
Suzhou is near Wuxi International Airport and Shanghai Hongqiao International Airport, so the city is 
more competitive than other cities at the bottom of the list. 

5.2. Urban Integrated Transportation and Intercity Connections 

Efficiency is the core component of a city’s competitiveness. The connection speed among the airport 
and other transportation facilities and urban areas is the basis for efficient economic development, 
directly related to the cost friction of space and time, and determining the efficiency of cooperation 
among enterprises. Speed, agility, and connectivity that aviation offers translate into connective 
advantages to boost globally network and time-critical environment. With time not only a cost, but also 
currency for modern globally-oriented firms, speedy physical connectivity to distant suppliers, customers, 
and enterprise partners becomes essential to the success of the global business and the investment 
(Kasarda, 2019). 

The integrated transportation and intercity connections of a city relate to three second-level indexes 
namely airport-city connectivity, transport scale and transport infrastructure, and ten third-level indexes 
including  air-rail connectivity, passenger and cargo transport volumes in different models, rail transit 
density, urban transport infrastructure investment, etc. 

The result shows that Shanghai ranks first in urban integrated transport and intercity connections, 
followed by Hangzhou, which is outstanding in the total passenger and cargo transport volumes. Ningbo, 
Hefei, Wenzhou, Nantong, and Nanjing stay top on the list because their score in the airport transport 
convenience index is relatively high. Chizhou, Taizhou, Zhoushan, and Tongling are at the bottom of the 
list due to extremely low highway density. 

 

5.3. Urban Economic and Industrial Levels 

The airport and its surrounding area attract high-value industries, high-value business people, and high-
level talents, which contributes to GDP growth and employment assets of the city and matters for the 
city’s competitiveness. (Sun, Jin and Cao, 2006) (Cao and Shen, 2013). The city’s economic and industrial 
levels are analyzed and evaluated by three second-level indexes namely ‘scale of the economy’, 
‘economic structure’ and ‘talent and employment level’, and third-level indexes such as GDP, GDP per 
capita, the proportion of the tertiary industry, the number of Fortune 500 companies, the number of 
high-level talents and other third-level indexes. 

The result shows that Shanghai tops the list with its absolute advantages in ‘GDP’, ‘employment’ and ‘the 
number of high-level talents’, catalyzing the economic and industrial development of the Yangtze River 
Delta region. Suzhou, Hangzhou, Nanjing, Wuxi, Hefei, and Ningbo have sound economic and industrial 
foundations, showing relatively advanced economic and industrial development. Other cities do not show 
many edges in urban economic and industrial development. 
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5.4. Human and Social Living Standards 

A prosperous airport catalyzes employment growth, international exchanges and industrial cooperation, 
and further promotes the enhancement of livability and the social environment of the surrounding area. 
The airport is designed as a hub for passenger and cargo transport, and it will become the center of 
information flow. Chinese scholar Wang pointed out that the increase in the volume of information will 
inevitably be synchronized with the increase in material flow and business opportunities, and will further 
inevitably promote the upgrade of cultural or artistic assets as well as the image of the region and the city 
where the airport is located (Wang, 2003). Human and social living standards relate to two second-level 

indexes, namely human living standards and social-cultural level, and three third-level indexes covering 
median per capita income, number of the star hotels, and exhibition economy development. 

The result shows that Shanghai peaks over other cities and scored far higher under different indexes. 
Hangzhou, Nanjing, Nantong, Ningbo, Shaoxing, and Wuxi are ranked second to seventh on the list with 
many close scores between each other. Anqing, Chuzhou, and Chizhou are on the bottom. Under these 
indexes, provincial capital cities and tourism cities have relatively high ranks because of their advantages 
in the exhibition industry and the star hotel industry. 

5.5. External-oriented Economic Base 

In the integrated world today, regions around major airports are usually given many preferential opening-
up policies, and the regional economy is simulated in all industrial branches. Leveraging the gateway 
function of an international airport, the export and import of the region will be promoted. The customs 
special supervision area will be developed. The region and the city where the airport is located will 
benefit more from an external-oriented economy (Wang, 2019). GARI selects the city import and export 
volume, development of customs special supervision area and governmental performance, to summarize 
the potential of the external-oriented economy. 

The result shows that as an international financial center, Shanghai has an absolute advantage in this 
regard. Suzhou and Ningbo, closely following Shanghai, are also advantageous in the external-oriented 
economy based on higher ‘port import and export volume’. As a city without an airport, Suzhou's high 
export and import volume and favorable government performance contribute a lot to its improvement of 
trade scale, which fundamentally undertakes more airport-related economic functions than other cities. 
Hangzhou, Wuxi, Jinhua, Jiaxing, and Nanjing are also competitive on the list, ranking fourth to eighth 
respectively. 

6. Conclusion 

The competitiveness of cities in the Yangtze River Delta region impacted by airports is concluded as 
follows: 

(1) The 27 cities in the Yangtze River Delta are divided into three echelons as per their overall 
development. Shanghai is the only city in the first echelon, performing well in all dimensions. Cities in the 
second echelon are Hangzhou, Ningbo, Nanjing, Wuxi, Nantong, Suzhou, Wenzhou and Hefei, which are 
less developed in human and social living standards and open economic foundation. Other cities are in 
the third echelon, developing relatively slowly and with a large gap from the first and second-echelon 
cities. 

(2) Promoted by airports, cities with large airports are more competitive, for example, Shanghai by two 
airports, Hangzhou by Xiaoshan International Airport, Nanjing by Lukou International Airport, Ningbo by 
Lishe International Airport and Hefei by Xinqiao International Airport. 
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(3) Cities with small airports are less competitive in all the aforementioned four dimensions, and they are 
mostly in the third echelon, including Changzhou, Anqing, Chizhou, Wuhu, Jinhua, Zhoushan, Taizhou, et 
al. The airport scale, to some degree, determines the performance of a city under two indexes, the 
integrated transport and intercity connections, and the external-oriented economic base, so the overall 
competitiveness will be weakened as a result of the low scores in these two indexes. 

(4) In the perspective of GARI, cities without airports, include Suzhou, Jiaxing, Huzhou, Shaoxing, 
Zhenjiang, Chuzhou, Ma'anshan, Tongling, and Xuancheng, are not competitive enough. Suzhou keeps 
competitive in the second echelon because of the geographical advantage of closing to Shanghai 
Hongqiao International Airport and Wuxi International Airport, and the advantages of the city's economic 
and industrial levels and external–oriented economic base. 

Airport impacts a city's competitiveness from various perspectives. Cities with large airports are 
suggested to further boost the airport economy, upgrade their urban infrastructure and expand the 
opening-up initiatives. Cities with small airports are recommended to expand the old airports or built 
new ones, optimize the opening-up policies, and improve the local business environment and economic 
foundation. Cities with no airports may construct express rail and highway links to nearby airports to 
enhance their competitiveness. 

This paper evaluates the competitiveness of 27 cities in the Yangtze River Delta region with GARI and 
finds that the airport development has a positive impact on the connectivity, economic development, 
human livability and opening-up policies of a city. By evaluating a city’s competitiveness from the five 
dimensions of GARI, cities and regions may find their short slabs, and make more targeted policies and 
guidance. GARI, by evaluating the city competitiveness from the perspective of airports and Aerotropolis 
development, can help the government with their strategic decision and policymaking, and assist 
enterprises with their investment site selection and sustainable development. 
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Abstract

The central city of southern Yunnan is located in the Hani Yi Autonomous Prefecture of Honghe,
Yunnan Province, and consists of three cities: Mengzi City, Kaiyuan City and Gejiu City. The
central city of southern Yunnan has obvious characteristics of natural elements such as large
altitude difference, obvious topography, and rich and diverse climate. Land simulation is one of
the important technical means to predict the future trend and direction of urban development.
Generally, by calculating the probability of land use conversion over the years, selecting factors
influencing urban development, and constructing a land prediction model. This paper uses the
2009 and 2014 land use data as the base year data, and divides the land types into 8 categories:
cultivated land, forest land, garden land, agricultural land, construction land, water area, unused
land and grassland, using Marko in IDRISI 17.0 The husband model obtains the increase or
decrease of each land use type and the conversion probability of each land use type, predicts the
spatial distribution of the land use type in 2016 through the conversion matrix, and uses the 2016
land use type to verify the kappa coefficient to simulate and predict southern Yunnan The spatial
distribution of land types in central cities in 2035. Through permanent basic farmland, ecological
protection red line, water area and other prohibitive factors, and restrictive factors such as
topography and landform, soil type, night light index and other restrictive factors, the central city
of southern Yunnan will be simulated and predicted by multiple scenarios in 2035, and land use
types under each scenario will be increased Analysis of the reduction situation, in-depth study of
the impact of different scenario simulations on the future development direction and spatial
pattern of the city, in order to provide a reference for the future development direction of the city
and the layout of construction land.

Keywords

land prediction, Markov model, multi-scenario simulation

1. Introduction
The central city of southern Yunnan covers the three cities of Mengzi, Kaiyuan and Gejiu. Located in the
southeast of Yunnan Province, it plays an important role in the “two corridors and one circle” strategy
and cross-border cooperation between China and Vietnam. Mode, the contradiction between urban
industrialization and urbanization needs of land resources and ecological environment protection is
gradually increasing. Therefore, how to coordinate the contradiction between urban development and
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land has become a problem that must be considered in the development of the central city in southern
Yunnan. Therefore, this paper uses the CA-Markov model to simulate and predict the land use type of
Honghe Prefecture in 2035 under multiple scenarios based on the land use data over the years,
comprehensively analyze the land use change trend in terms of spatial distribution and scale, and
formulate a reasonable land use for the central city in southern Yunnan. Provide support for spatial
master planning and urban development.

2.Situation of the study area
The central city of southern Yunnan is located in the southeastern part of Yunnan Province. It is an
important node of the country’s “One Belt, One Road” construction and an important frontier of
Yunnan’s construction facing the radiation center of South Asia and Southeast Asia. The central city of
southern Yunnan has a total administrative area of 5834 square kilometers and a total population of
1,286,200 in 2019. The urban permanent population is 958,800, the urbanization rate is 74.55%, and the
core area is 596 square kilometers.

3.Data sources and processing research methods
3.1.Data source and processing

This paper selects the 2009 land use data as the base year data, the 2014 land use data as the final data,
and the 2016 land use data as the verification data. The land use data is rasterized, and the raster
resolution is 30m*30m. The land use types are divided into 8 categories: cultivated land, forest land,
garden land, agricultural land, construction land, water area, unused land and grassland.

3.2.Research methods

The Markvo model is a method for predicting the occurrence probability of events based on the Markov
process theory. When the land use type transfer rate is relatively stable, the Markvo model can be used
to predict the land use type when making long-term predictions of land use changes. The area and
proportion of the transfer. In this paper, the CA-Markvo model of Markov theory is used to construct a
future land use prediction model to simulate and analyze the whole area of Honghe State, and to predict
the spatial evolution trend of land demand in Honghe State.

4.Results and analysis
4.1.Characteristics of land use changes in Honghe Prefecture from 2009 to 2014

Calculating the area of different land use types in 2009 and 2014 (Table 6-16), it can be seen that in 6
years, construction land was mainly converted from cultivated land and garden land, of which
construction land increased by 20.31 square kilometers and cultivated land decreased. 12.20 square
kilometers, the garden area has been reduced by 7.10 square kilometers. The increase in construction
land was mainly concentrated in the northern area of Wenlan Town and the southern area of Yuguopu
Town. There was also a small increase in construction land within Datun Sub-district.

Figure 4-1 Land use map in 2009 and 2014

Table 4-1 Land use area change table in 2009 and 2014 (unit: square kilometers)
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Land type Year 2009 Year 2014 Change value
arable land 275.54 263.34 -12.20
woodland 29.63 29.13 -0.50

Garden 104.82 97.72 -7.10
Agricultural land 12.80 12.91 0.11

Construction land 101.30 121.60 20.31
Waters 32.29 32.21 -0.08

Unused land 24.04 23.84 -0.20
grassland 15.49 15.15 -0.34

4.2.Selection of influencing factors

Due to the mutual influence between natural and human elements in different time and space ranges,
the land use change in the core area of the central city in southern Yunnan has been formed. The
productivity of land resources is mainly affected by natural factors such as slope and elevation; while the
transformation of land use types is affected by the behavior of local economic development and other
entities. Therefore, the influencing factors selected for this topic in the study of central cities in southern
Yunnan are shown in the following table.

Table 4-2 Land use type classification table

Model factors Data Sources
slope Geospatial Data Cloud

Elevation

transportation
highway

Open Street Maprailway
First-class highway

4.3.Generate land use type transition probability matrix

Select the MARKOV tool in IDRISI, use the 2009 data as the firstland data, the 2014 land use as the
secondland data, and fill in 2 for the forecast year (that is, the year separated from the 2016 land use
data), and finally output the transition probability matrix.

Table 4-3 Probability Matrix of Land Use Transition under General Situation(To 2016)

CI.1 CI.2 CI.3 CI.4 CI.5 CI.6 CI.7 CI.8

Class1 0.8214 0.0000 0.0000 0.0089 0.1786 0.0000 0.0000 0.0000

Class2 0.0000 0.8358 0.0000 0.0024 0.1618 0.0000 0.0000 0.0000

Class3 0.0000 0.0000 0.7924 0.0061 0.2015 0.0000 0.0000 0.0000

Class4 0.0000 0.0000 0.0000 0.8026 0.1974 0.0000 0.0000 0.0000

Class5 0.0000 0.0000 0.0000 0.1502 0.8498 0.0000 0.0000 0.0000

Class6 0.0000 0.0000 0.0000 0.0016 0.1506 0.8478 0.0000 0.0000

Class7 0.0000 0.0000 0.0000 0.0007 0.1565 0.0000 0.8428 0.0000

Class8 0.0000 0.0000 0.0000 0.0009 0.1676 0.0000 0.0000 0.8315
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4.4.Simulation of land change in 2035

4.4.1.Land change simulation

This paper uses the 2009 data as the base year land data and the 2014 data as the last year land data.
The land transition probability matrix calculated by IDRISI17.0 and the suitability map set are used as the
basis for the land simulation. Iterated twice to obtain the land use in 2035. data.

Due to the mutual influence between natural elements and human elements in different time and space
ranges, land use changes are formed. The productivity of land resources is mainly affected by natural
factors such as slope and elevation; while the transformation of land use types is affected by the behavior
of local economic development and other subjects. Therefore, in the research process, this paper selects
terrain, traffic and other influencing factors to make a suitability atlas.

4.4.2.Land simulation accuracy test

This paper uses the Cross tab tool in IDRISI 17.0 to test the accuracy of the 2016 simulated land use data.
The Kappa coefficient is generally used for consistency testing. Usually the result falls between 0-1. The
larger the value, the higher the accuracy of the simulation. Among them, 0.0-0.20 is a very low
consistency (slight), 0.21-0.40 is a general consistency (fair), 0.41~0.60 is a moderate consistency
(moderate), 0.61-0.80 is a high consistency (substantial) and 0.81-1 is almost perfect. The kappa
coefficient simulated in this paper is 0.8724, and the coefficient value is greater than 85%, which is
almost the same level. The simulation accuracy is good, and it can meet the forecast and analysis of the
land use pattern in 2035.

4.5.Forecast of Land Use Change in 2035

4.5.1.Land use prediction under general scenarios

The above CA Markov model has high accuracy and can be used as a model for predicting land use types
in 2035. Similarly, first calculate the land use transition probability matrix to 2035 and make a suitability
atlas. The number of iterations is set to 21, and finally Generate a land use type map of in 2035.
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Figure 4-2 Land use simulation in 2035 under general scenarios

On the whole, under the baseline scenario, there is a clear trend of expansion of construction use in the
core area to cultivated land. Construction land increased by 102.91 square kilometers. In terms of spatial
distribution, construction land in Wenlan Town, Datun New District, Jijie Shadian area, and Wenlan Town
have expanded to a greater extent. Construction land is mainly transformed from cultivated land and
garden land, and the degree of urban-rural integration is further strengthened.

Table4-3 Statistical table of predicted land use changes in 2035 under general scenarios

(unit: square kilometers)

Land type 2019 year Forecast for 2035 Change value
arable land 220.03 197.27 -22.76
woodland 52.94 23.57 -29.37

Garden 103.61 68.95 -34.66
Agricultural land 25.56 31.36 5.80

Construction land 127.85 230.75 102.91
Waters 34.42 32.21 -2.21

Unused land 6.90 19.79 12.89
grassland 14.20 12.27 -1.93
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4.5.2.Land use prediction under ecological priority scenarios

On the basis of the general scenario, set the restrictive factors as the ecological protection red line and
water area, ensure that the development of urban construction land is far away from the ecological
protection area, and select the CA_MARKOV tool, select the land use data in 2014, and fill in the transfer
matrix file and Suitability atlas file to finally generate predicted land use data for 2035.

Figure 4-3 Prediction of land use in 2035 under ecological priority scenarios
Compared with general scenarios, urban development is restricted within a certain space. Due to the
small scale of the ecological protection red line in the core area, the expansion of construction land under
the ecological priority scenario is less restrictive.

Table4-4 Forecast table of newly added construction land in 2035 under the ecological priority scenario
(unit: square kilometers)

Township
name General situation Ecological priority

scenario Compared with the general
situation

2019 year Forecast
for 2035

New
value-
added

Forecast
for 2035

New
value-
added

Jujie Town 13.37 25.57 12.20 25.43 12.06 decline
Shadian
Jiedao 6.36 8.42 2.06 8.61 2.25 rise

Rain over
paved
streets

19.27 33.63 14.36 34.15 14.88 rise

Datun
Jiedao 26.38 39.81 13.43 38.43 12.05 decline

Wenlan
Town 45.65 68.61 22.96 69.48 23.83 rise
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Xin'ansuo
Town 5.52 11.93 6.41 11.62 6.10 decline

Caoba Zhen 1.54 23.55 22.01 24.08 22.54 rise
Dazhuang

Huizu
Township

2.04 5.60 3.56 5.69 3.65 rise

Yangjie
Xiang 7.72 13.63 5.91 13.27 5.55 decline

total 127.85 230.75 102.91 192.33 102.91 ——

4.5.3.Prediction of land use under food security scenarios

On the basis of the baseline scenario, set the restrictive factors as permanent basic farmland and water
area, and select the CA_MARKOV tool, select the 2014 land use data, and fill in the transfer matrix file
and the suitability atlas file to finally generate the forecast Land use data in 2035. The permanent basic
farmland in the core area is mainly distributed in Caoba Town, Dazhuang Hui Township and Xin'ansuo
Town. The permanent basic farmland restricts the expansion of future construction land and retains the
concentration of cultivated land.
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Figure 4-4 Prediction of Land Use in 2035 under Food Security Scenario

Table4-5 Forecast table of newly added construction land under food security in 2035
(unit: square kilometers)

Township
name 2019 year

General situation Ecological priority
scenario Compared with the general

situationForecast
for 2035

New
value-
added

Forecast
for 2035

New
value-
added

Jujie Town 13.37 25.43 12.06 21.34 7.97 decline

Shadian
Jiedao

6.36 8.61 2.25 8.08 1.72 decline

Rain over
paved
streets

19.27 34.15 14.88 35.63 16.36 rise

Datun
Jiedao

26.38 38.43 12.05 40.46 14.08 rise

Wenlan
Town

45.65 69.48 23.83 77.20 31.55 rise

Xin'ansuo
Town

5.52 11.62 6.10 10.58 5.06 decline

Caoba Zhen 1.54 24.08 22.54 20.11 18.57 decline

Dazhuang
Huizu

Township
2.04 5.69 3.65 3.41 1.37 decline
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Yangjie
Xiang

7.72 13.27 5.55 13.88 6.23 rise

total 127.85 192.33 102.91 230.69 102.91 ——

4.6.The Guiding Significance of Land Use Simulation to the Overall Planning of Territorial

Space

Scientific, objective and reasonable simulation of land use can not only grasp its change and development
laws, but also simulate the trend of future land changes in the study area. According to the simulation, by
2035, the city will expand rapidly and the degree of urban integration will be strengthened.
According to the requirements of the urban development strategy of Honghe Prefecture, the economic
strength of the state will be greatly improved by 2035, and the per capita GDP and the proportion of
middle-income groups will reach the average level of the province. At the same time, a modern industrial
system will be established, and the innovation and competitiveness of economic development will be
fully enhanced. The development of urban and rural areas is more balanced, and the ability of central
cities to radiate and drive is significantly enhanced; the quality of the ecological environment is higher
than the national average; infrastructure such as transportation is fully connected to the Internet; the
level of open development is significantly improved, becoming an important engine for economic
transformation and growth in Yunnan Province. Competitive modern national state. Therefore, in the
land and space planning of Honghe Prefecture, it is necessary to formulate a reasonable land policy,
strictly control the land, achieve high-quality and economical development of land, vigorously develop
transportation infrastructure construction, narrow the gap between the North and the South, and reduce
the problem of disorderly expansion of cities in the northern region.

5.Conclusion and shortcomings
This paper uses ArcGIS spatial statistics tools to analyze the spatial change characteristics and
quantitative scale change trends of various land types from 2000 to 2014. And select traffic, topography,
water area, ecological protection red line, and permanent basic farmland as the influencing factors, use
the Markov model in IDRISI software to calculate the transition probability of each land type, make a
suitability atlas, and use the CA Markov model to predict the land in 2035 Use patterns. The main
conclusions are as follows:

(1)The central city of southern Yunnan has the largest proportion of forest land and cultivated land. From
2009 to 2014, Honghe Prefecture continued to develop its social economy, and some cultivated land and
garden land were converted into construction land. Government departments should strengthen the
deepening of land management and control content in the process of preparing land and space plans. ,
To formulate reasonable control rules to prevent the disorderly expansion of the city.

(2)The results of the land use simulation model are highly accurate. The CA Markov model is constructed
by selecting influencing factors such as traffic and terrain. The kappa coefficient of the calculated model
is 0.8724, which is between 0.8-1.0. The consistency is high and the simulation accuracy of the model is
high.

(3)The spatial distribution of land under different scenarios is different. Under the general scenario,
urban development is not restricted by policy factors, urban expansion speeds up, and the scale of
construction land increases significantly; under the ecological priority scenario, urban development is
limited; under the food security scenario, permanent basic farmland is obtained Better protection, the
scale of agricultural production is guaranteed, and the expansion of construction land is restricted.
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(4)The land simulation model constructed in this article can be used as one of the important models of
the "One Map" implementation supervision information platform for Honghe Prefecture's land and space
planning. It is used for resource and environmental carrying capacity evaluation, natural resource
monitoring, evaluation, early warning, and regional development trend research and judgment. The
provision of tool support and method reference will promote the improvement of the work level of
Honghe Prefecture's territorial and spatial planning, implementation, monitoring, evaluation and early
warning.

Although in the process of simulating land use, this paper selects factors such as traffic, water area,
topography, etc., but there are still insufficient considerations. We should consider the actual
development of the local area, and consider the impact of policies and natural environment on land
changes, and select unsuitable areas for urban construction. , Historical and cultural protection and other
factors to improve the accuracy of land simulation prediction.
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Abstract 

Roads are very critical in the progress of any city or community like the City of Manila. The scope 
of the study will be along the stretch of España Boulevard, a 2-kilometer secondary road. 
Through community engagement, stakeholders of España Boulevard validated the concerns for 
pedestrianization, sustainability, and heritage. The study resulted in conceptual designs of the 
sidewalks of España Boulevard, which were presented to stakeholders. 
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1. Introduction  
1.1. Background and Nature of the Project 

Streets and sidewalks are important systems for access, exchanges, and progress. Similar to the human 
body, streets are arteries that ensure the efficient flow and function of the various systems. These allow 
people and goods to be transported from one place to the next. Aside from access to basic services, 
utility lines like power and water may run along these engineering infrastructures. On the other hand, 
while roads have also brought development, unregulated urbanizations also resulted in traffic 
congestion, environmental degradation, and poor quality of living.  (Mehanna, 2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Points of Interest Map of España Boulevard. Compiled through GoogleMaps: Tejuco 
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The City of Manila – one of the oldest cities, the political capital of the Philippines, and home to 
numerous educational institutions – has made attempts to address these concerns. Named after the 
tamarind fruit, the district of Sampaloc has an area of 12.00 hectares. District are further sub-divided into 
small units called barangay. 

Existing land use is mostly residential and mixed-use, wherein lower spaces have been converted into 
commercial spaces while the upper floors are for private or bedroom areas. It should also be noted that 
high-rise residential developments have sprouted along educational facilities and major thoroughfares of 
Sampaloc district. It is home of the “Northern side” University Belt and connects Manila with other cities 
via train through the Philippine National Railways (PNR) train and via buses and other PUJs through 
España Boulevard. (MANILA-CLUPZO, 2010)  

Within the six districts in the City of Manila, Espana Boulevard is one of the busiest thoroughfares. 
Named after the country’s first colonizers, España Boulevard, is a 2-kilometer secondary road that 
stretches from the Welcome Rotunda of Quezon City to the Lerma Street and Quezon Boulevard 
Extension of Manila. More important, it connects the City of Manila to various cities: the north like 
Quezon City; east like Marikina and Rizal, and south like Pasay and Makati. Usual public utility vehicles 
are buses, FX, jeepneys, and tricycles. In strategic areas along España, overpass walks were provided for 
pedestrians. (MANILA-CLUPZO, 2010) 

 

1.2. Research Objectives 

Environmentalists and experts have reasserted that rapid urbanization and climate change has 
contributed to the worsening situation in cities like Manila. For the study, the research aims to respond 
to the following objectives: 

1) Determine the present state and maintenance programs of the España Boulevard; 

2) Identify the environmental concerns and community resources; and 

3) Evaluate the walkability of the area. 

 

1.3. Theoretical Framework 

 

 

 

 

 

 

 

 

 

Figure 2. Community Development Framework. Source: Greater Shepparton 
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The Research has adopted this as its theoretical framework: 

1.PEOPLE – the users, young and old alike and even those with disability. Represented by the 
stakeholders and the technical people engaged during the Stakeholders’ Consultation Meeting and 
Workshop held in March 18, 2016. 

2.PLACE – livable spaces where people engage, socialize and have recreational activities. Symbolized by 
the proposed elevated walkway that would be a new location, or accessway for the community and the 
transient people taking the same route going about their own everyday life. 

3.PARTICIPATION – community actively involved in decision making. The people living in the area are the 
priority in getting a consensus for the study at hand. Each representation was heard. Each idea was 
discussed. Each one’s contribution is a big factor in pursuing a possible solution to the current issues of 
heavy traffic, flooding, safe and secured walkways, an alternative means to go around the vicinity.  

4.PARTNERSHIP – between all stakeholders in the private and public sector. The private and public 
sector’s cooperation, coordination, and support will make this proposal a viable strategy. Such that would 
not leave behind the social, historical, environmental, and economical factors that comprises the 
theoretical framework. 

 

1.2. Conceptual Framework 

 

 

 

 

 

 

 

Figure 3. Input-Throughput-Output. Source: Tejuco 

The proposed study will be guided by a cyclic framework, which aims to reconcile archival and online data 
with collective inputs and feedback from public officials and stakeholders. Methods included quantitative 
approaches through survey questionnaires and site documentation. It will be complemented by 
qualitative tools like interviews, focused group discussions, public consultation workshops. 
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3. Findings and analysis  
3.1. Physical Assessment 

For easy profiling and further discussion specific concerns 
along the 2.00-kilometer stretch, the study area has been 
divided into three segments: 

The first segment (S-1) runs from Welcome Rotunda to the 
train station of the Philippine Railway (PNR) along España.  

The second segment (S-2) will be from the PNR- España 
station until A. H. Lacson (formerly Gov. Forbes) Street.  

The last segment (S-3) from A. H. Lacson Street until 
Morayta. 

S-1 is home to the iconic linear gateway “Mabuhay-
Rotunda” completed in 1948 by architect Luciano V. Aquino. 
Aside from establishing the boundaries between Manila and 
Quezon City, it is also a strategic geographic reference 
between the Monument of Rizal in Luneta Park and the 
Memorial Shrine of President Quezon, the Father of the 
Filipino language. España Boulevard splits to roads both 
leading to two districts in Quezon City: Quezon Avenue and 
Eulogio Rodriguez, Sr. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. The Welome Rotunda (Quezon City side) at the end of España Boulevard. Source: Tejuco. 
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Because of this, the area is also the most traffic prone during the rush hours in the morning and late 
afternoon along España Boulevard. Notable structures include the office of the Philippine Long Distance 
Telecommunications (PLDT), United Doctors Medical Center, and the Sun Residences condominium with 
its two residential towers.  

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The intersection of Ferdinand Blumetritt Street and España Boulevard. Source: Tejuco 

 

One busy intersection is Ferdinand Blumentritt Street that links Quezon City and Sta. Cruz, Manila. Along 
this stretch, commercial activities include fastfood establishments and gasoline stations. Sidewalk 
clearances range between 5.30 to a maximum of 6.34 meters. Its wide clearance usually provide tree 
covers for both people and vehicles. Common pedestrian obstructions include cars and motorcycles. 

 

S-2 links two arteries that runs from north to south of Metro Manila. The PNR- España station connects 
the 48.00-kilometer railway length from Caloocan City to Alabang, Muntinlupa.  

 

 

 

 

 

 

 

 

 

 

Figure 6. The railways of the PNR Station along España station. Source: Tejuco. 
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The Arsenio H. Lacson Avenue is a 3.00-kilometer road that runs between Tayuman Avenue in Santa Cruz 
until the Nagtahan Bridge in Santa Mesa. It further connects to Quirino Avenue, and Osmena Highway. 
Activities along this segment are varied. Near the PNR station is a Maynilad water treatment facility while 
on the opposite end is the Ramon Magsaysay High School.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. The intersection of A.H. Lacson Avenue along España Boulevard. Source: Tejuco. 

Commercial activities include market and grocery stores, fastfood and eateries, and commercial banks. Minor 
roads along this stretch are usually named after figures associated to the national hero Dr. Jose Rizal like 
fictional book characters Maria Clara and Elias. Sidewalk widths range between 4.40 to 6.30 meters. Aside 
from strong presence of ambulant vendors and street dwellers, traffic and flooding are the usual complaints. 
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S-3 is the busiest and most dense among the three segments. It splits between Lerma Street, which leads 
to Quiapo and Nicanor Reyes Street, which leads to Claro M. Recto Avenue. As home to top universities 
and schools, the area has significantly grown with the rise of mid to high-rise condominium buildings and 
commercial activities.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. The opposite end of España Boulevard (Morayta and Lerma). Source: Tejuco. 

Three established private schools within the area include the Far Eastern University, the National 
University, and the University of Santo Tomas. Sidewalk widths range between 3.50 to 6.30 meters. 
Sidewalk obstructions, vehicular traffic, and flooding are prevalent problems in the area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. The Arch of the Centuries (along España Boulevard) of the University of Santo Tomas. Source: 
Tejuco. 
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There have been a number of project proposals along this major thoroughfare. These include:  

1) Proposed Underpass similar to that along Quezon Avenue and Quezon Boulevard Extension – a 
project to be secondarily used as catch basin of flood water;  

2) Proposed Flyover from the corner of J. Fajardo Street towards the corner of Dapitan Street which 
was later extended farther across Dimasalang and Laon-Laan Streets – a project that was opposed by the 
University of Santo Tomas;  

3) Proposed Extension of the Metro Rail Transit 7 from West Avenue and Quezon Avenue, Quezon 
City then España Boulevard towards its proposed link to the Light Rail Transit 1 and 2 at the Recto Avenue 
and Rizal (formerly Avenida) Avenue Stations;  

4) The Proposed Catch Basin inside the UST, specifically, the Athletic Field and Open Spaces 
including the Grandstand. They were declared National Cultural Treasure in 2010 by the National 
Museum of the Philippines, together with the Arch of Centuries, the Main Building and the Central 
Seminary. 

 

Total of sidewalks of the road right of ways were also documented. Existing obstructions like 
encroachment of structures, plant boxes and other barriers reduced the clearances of the sidewalks. The 
widest sidewalk is 6.80 meters while the narrowest is at 3.50 meters. Because of obstructions, the 
narrowest sidewalk is 2.72 meters. 

Sidewalks Total 
Width 

Sidewalk 
(m) 

Clearance of 
Sidewalks (Left 

Side) 

Total 
Width 

Sidewalk 
(m) 

Clearance of 
Sidewalks (Right 

Side) 

Min. Max. Min. Max. 

Rotunda to Macaraig Street 5.66 5.66 - 5.78 5.78 - 

Macaraig to Josefina Street 5.69 5.29 - 6.13 5.34 6.13 

Josefina to Blumentritt Road 5.10 4.63 4.74 6.34 5.50 6.34 

Blumentritt Road to Sisa Street 5.40 4.90 - 6.00 5.46 - 

Sisa to Instruccion Street 5.30 4.77 - 6.00 5.46 - 

Instruccion to Basilio Street 5.40 4.90 - 6.00 5.46 - 

Basilio to Metrica Street 5.30 4.77 - 6.00 5.46 - 

Metrica to Craig Street 5.40 4.90 - 6.00 5.46 - 

Craig to Kundiman Street 5.30 4.77 - 6.00 5.46 - 

Kundiman to Quintos Sr. Street 5.40 4.90 - 6.00 5.46 - 

Quintos Sr. to San Diego Street 5.30 4.77 - 6.00 5.46 - 

San Diego to Antipolo Street 5.40 4.97 5.10 5.46 4.96 - 

Antipolo to Algeciras Street 5.30 4.80 - 6.10 5.60 - 
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Algeciras to Prudencio Street 5.30 4.80 - 6.10 5.60 - 

Prudencio to Cristobal Street 5.60 4.88 5.08 5.70 5.20 - 

Cristobal to Miguelin Street 5.30 4.65 4.80 5.90 5.40 - 

Miguelin to Vicente Cruz Street 5.40 4.84 - 6.80 5.54 6.80 

Vicente Cruz to Marzan Street 4.20 3.72 4.75 6.80 5.54 6.80 

Marzan to M. dela Fuente Street 5.20 3.27 4.70 
   

M. dela Fuente to Maria Cristina 
Street 

5.20 3.27 4.70 6.00 5.50 - 

Maria Cristina to Don Quijote Street 5.40 4.90 
 

6.10 5.30 5.60 

Don Quijote to Dos Castillas Street 6.30 3.20 5.80 
   

Dos Castillas to Earnshaw Street 
      

Earnshaw to Arsenio Lacson Street 4.40 3.95 4.80 
   

Arsenio Lacson to Extremadura Street 5.50 3.60 4.80 6.10 5.35 5.60 

Extremadura to Cayco Street 5.50 3.60 4.80 5.90 5.40 - 

Cayco to M. F. Jhocson Street 5.50 3.60 4.80 6.30 2.72 5.50 

M. F. Jhocson to Centro Street 5.50 3.60 4.80 6.10 5.60 - 

Centro to Moret Street 5.50 3.60 4.80 6.00 5.50 - 

Moret to Galicia Street 5.50 3.60 4.80 5.90 5.40 - 

Galicia to P. Noval Street 5.50 3.60 4.80 5.90 4.65 5.40 

P. Noval to Eloisa Street 5.50 5.00 - 
   

Eloisa to Tolentino Street 5.50 5.00 - 
   

Tolentino to Adelina Street 5.00 3.10 4.55 6.30 5.20 5.78 

Adelina to P. Campa Street 3.50 2.27 3.00 
   

P. Campa to Paquita Street 3.50 2.27 3.00 6.40 2.90 4.00 

Table 1. Documentation of Sidewalk Clearances of España Boulevard. Source: Tejuco. 
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3.2. Heritage Aspect of the site. 

It should also be noted that the Sampaloc area is one of the oldest districts in Manila. Among the notable 
heritage institutions along Espana Boulevard include the University of Santo Tomas (UST) and Far Eastern 
University (FEU). UST is the oldest Catholic universities in Asia. Originally built in the walled city of 
Intramuros, it relocated in the present site in 1927. It is expected to celebrate its centennial year soon. In 
addition, four of its built structures have been declared national cultural treasures. On the other hand, 
FEU is located at the tailend of Espana Boulevard along Morayta. It is reputed for its Art Deco structures. 
Along the main artery and its inner streets are low-rise houses that survived the Second World War.  

Even most of the streets and roads intersecting along España have historical references. Below are these 
streets: 
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Streets Relation Description 
1 Quezon Avenue American-colonial period - 

Personality 
Manuel Quezon: First Filipino president during 
Commonwealth period 

2 Macaraig Street Jose Rizal - Works Macaraig: Character from Jose Rizal's second 
novel, El Filibusterismo 

3 Josefina Street American-colonial period - 
History 

Name given in the Sulucan Estate 

4 Blumentritt Road 
(formerly Calle 
Sangleyes) 

Jose Rizal - Personality Ferdinand Blumentritt (1853-1913): Bohemian 
professor and author 

Precolonial period - History Sangleyes: Old term of pure Chinese ancestry, 
"sangley" 

5 Sisa Street Jose Rizal - Works Sisa: Character from Jose Rizal's first novel, 
Noli Me Tangere 

American-colonial period - 
History 

Name given in the Sulucan Estate 

6 Instruccion Street Jose Rizal - Works Instruccion: One of Jose Rizal's writings 
American-colonial period - 
History 

Name given in the Sulucan Estate 

7 Basilio Street Jose Rizal - Works Basilio: Character from Jose Rizal's first novel, 
Noli Me Tangere 

8 Metrica Street Jose Rizal - Works Metrica: One of Jose Rizal's writings 
American-colonial period - 
History 

Name given in the Sulucan Estate 

9 A. Maceda Street 
(formerly 
Washington Street) 

Postcolonial period - 
Personality 

Antonio Maceda: Schools Division Superindent 
from 1949 to 1954 

10 Craig Street Jose Rizal - Personality Austin Craig: American historican, one of the 
first biographers of Jose Rizal 

American-colonial period - 
Personality 

Ausin Craig: Teacher under the Bureau of 
Education in 1904 

American-colonial period - 
History 

Name given in the Sulucan Estate 

11 Kundiman Street Jose Rizal - Works Kundiman: One of Jose Rizal's writings 
American-colonial period - 
History 

Name given in the Sulucan Estate 

12 Quintos Sr. Street     
13 San Diego Street Jose Rizal - Works San Diego: A town in Rizal's novels, Noli Me 

Tangere and El Filibusterismo 
American-colonial period - 
History 

Name given in the Sulucan Estate 

14 Antipolo Street Jose Rizal - Works Antipolo: One of Rizal's literary works 
15 Algeciras Street American-colonial period - 

History 
Name given in the Sulucan Estate 

16 Prudencio Street American-colonial period - 
Personality 

Named in honor of lawyer Alfredo Chicote's 
child; Chicote bought lands in Sampaloc with 
Don Antonio de la Riva and created Sulucan 
Development Company, Ltd. in 1905 

American-colonial period - 
History 

Name given in the Sulucan Estate 
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17 R. Cristobal Street 
(formerly Calle 
Constancia) 

    

18 Miguelin Street American-colonial period - 
Personality 

Named in honor of businessman Don Antonio 
de la Riva's child; de la Riva bought lands in 
Sampaloc with Alfredo Chicote and created 
Sulucan Development Company, Ltd. in 1905 

American-colonial period - 
History 

Name given in the Sulucan Estate 

19 Vicente Cruz Street 
(Calle Economica / 
Economia) 

    

20 J. Marzan Street 
(formerly Calle 
Pepin) 

American-colonial period - 
Personality 

Pepin: Father of former actress, Maggie dela 
Riva, whose grandfather is Antonio de la Riva 
(co-owner of Sulucan Development Company, 
Ltd.) 

American-colonial period - 
History 

Name given in the Sulucan Estate (Pepin 
Street) 

21 M. Dela Fuente 
Street (formerly 
Calle Trabajo) 

Personality - Postcolonial 
period 

Manuel de la Fuente: Chief of Police, later 
became mayor of Manila 

22 Maria Cristina Street American-colonial period - 
History 

Name given in the Sulucan Estate (Cristina 
Street) 

23 Don Quijote Street American-colonial period - 
History 

Name given in the Sulucan Estate 

24 Carola Street American-colonial period - 
History 

Name given in the Sulucan Estate 

25 Dos Castillas Street 
(formerly Yeyeng) 

Spanish-colonial period - 
History 

Memorialize unification of two kingdoms in 
Castille region in 1469, Spain, Leon and 
Aragon, with the marriage of Leon's princess 
Isabel to Ferdinand, heir to the throne of 
Aragon; Union marked emergence of modern 
Spain 

American-colonial period - 
History 

Name given in the Sulucan Estate 

26 Earnshaw Street     
27 Arsenio Lacson 

Avenue (formerly 
Governor Forbes 
Street / Sampaguita 
Street) 

American-colonial period - 
Personality 

William Cameron Forbes: American governor-
general of the Philippine Islands from 1903 to 
1913, renamed to Lacson Avenue after Manila 
mayor from 1952 to 1962 Arsenio Lacson 

Postcolonial period - 
Personality 

Arsenio Lacson: Former Manila mayor from 
1952 to 1962 

28 Extremadura Street Spanish-colonial period - 
History 

Place in Spain 

American-colonial period - 
History 

Name given in the Sulucan Estate 

29 F. Cayco Street 
(formerly Calle 
Isabel) 

Postcolonial period - 
Personality 

Florentino Cayco: Founder of Arellano 
University 
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30 M. F. Jhocson Street 
(formerly Calle Lipa / 
Calle Sobriedad) 

- M.F. Jhocson: Founder of National University 

31 Centro Street - - 
32 Moret Street American-colonial period - 

History 
Name given by Sulucan Development 
Company (Sulucan Estate) 

33 Galicia Street Spanish-colonial period - 
History 

Place in Spain 

American-colonial period - 
History 

Name given in the Sulucan Estate 

34 Padre Noval Street 
(formerly Calle 
Quezon) 

American-colonial period - 
Personality 

Rector of University of Santo Tomas from 
1910-1914 when Dominicans acquired land for 
the University of Santo Tomas Sampaloc 
campus 

American-colonial period - 
History 

Name given in the Sulucan Estate 

35 Eloisa Street American-colonial period - 
History 

Name given by Sulucan Development 
Company (Sulucan Estate) 

36 G. Tolentino Street 
(formerly Calle 
Cataluña) 

Spanish-colonial period - 
History 

Place in Spain 

American-colonial period - 
History 

Name given by Sulucan Development 
Company (Sulucan Estate) 

37 Adelina Street American-colonial period - 
History 

Name given by Sulucan Development 
Company (Sulucan Estate) 

American-colonial period - 
Personality 

Named in honor of lawyer Alfredo Chicote's 
child; Chicote bought lands in Sampaloc with 
Don Antonio de la Riva and created Sulucan 
Development Company, Ltd. in 1905 

38 Padre Campa Street American-colonial period - 
History 

Name given in the Sulucan Estate 

39 Paquita Street American-colonial period - 
History 

Name given by Sulucan Development 
Company (Sulucan Estate) 

40 Lerma Street Postcolonial period - 
Personality 

Juana Lerma: Landowner and grandmother of 
Benito Legarda 

41 Nicanor Reyes Street 
(formerly Calle 
Morayta) 

Spanish colonial period - 
Personality 

Miguel Morayta Sagrario: Spanish republican 
politician, founder of Grande Oriente Español, 
member of La solidaridad 

Jose Rizal - Personality Miguel Morayta Sagrario: History professor at 
Complutense University of Madrid 

Postcolonial period - 
Personality 

Nicanor Reyes: First president of Far Eastern 
University 

Table 2. Origins of the Street Names along ome Rotunda (Quezon City side) at the end of España Boulevard. 
Source: Ira & Medina, 1977 
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3.2. Community Perception 

Despite the challenges of urbanization, stakeholders of Espana Boulevard realize the positive features 
and opportunities within the area. A survey was conducted with a total respondent of 1,280. Responses 
to the questionnaire were coded and entered into MS Excel. Data were presented as frequency counts 
and percentages in appropriate tables and graphs. 

Assumptions included: 

1. 95% confidence level (Z score of 1.96) 

2. Margin of error of 3% 

3. Standard deviation of 50% or 0.50 

N= (Z score)sq  x  SD ( 1-SD)  / ( margin of error)sq 

N=3.84  x 0.50 x 0.50  /0.0009 

N=1,067 (minimum) 

The respondents were majority between the ages of 19-59 years old and were mostly residents (81%). At 
least 34% have stayed within their place of residence for at least 10 years. They are mostly college 
graduates (69%) and are employed (71%). 

AGE  

 
N = 1,280 

Respondents 
15 – 18 years old 174 
19 – 59 years old 902 

60 years old & 
over 204 

Table 3. Results of Age of Respondents. Source: Tejuco. 

RESIDENCY 

  N = 1,280 
Respondents 

Percentage 
(%) 

Resident 1,043 81.48% 

Transient 132 10.31% 

Visitor 31 8.21% 

Table 4. Results of Residency of Respondents. Source: Tejuco. 

LENGTH OF RESIDENCY 

  N = 1,280 
Respondents 

Percentage 
(%) 

< 5yrs 16 1.26% 

5-10 yrs 178 13.90% 

> 10, <= 
15 

437 34.14% 
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Table 5. Results  of Length of Residency of Respondents. Source: Tejuco. 

EDUCATION LEVEL 
  N = 1,280 (%) 

Grade School 37 2.89% 
High School 180 14.06% 

College 881 68.82% 
Post-Graduate 33 2.58% 

Tech/Voc 149 11.65% 
Table 6. Results of Employment of Respondents. Source: Tejuco. 

EMPLOYMENT 
  N = 1,280 (%) 

Un-employed 126 9.84% 
Unemployed. 

Student 159 12.42% 

Employed, salaried 917 71.64% 
Employed, self 78 6.10% 

Table 7. Results of Employment of Respondents. Source: Tejuco. 

MONTHLY INCOME (Philippine peso 
converted to US Dollars) 

PHP N = 1,280 (%) 
<= 200 259 20.23% 
>200 

<=500 449 35.08% 

>500 
301 23.52% 

<=800 
>800 

32 2.50% 
<=1,200 
>1,200 1 0.08% 

Table 8. Results of Monthly Income of Respondents. Source: Tejuco. 
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In the survey, concerns of the respondents focused on flooding, the existing conditions of the streets and 
sidewalks to pedestrians, including persons with disabilities, and traffic congestion. 

Negative Features of España 
Boulevard 

Number Percentage 
(100%) 

Flash floods do not subside easily  1018 79.53 

A few to none suitable Landscaping  743 58.05 

Too many unleveled sidewalk 
pavements  

730 57.03 

Heavy Traffic of Vehicles during rush 
hours  

708 55.31 

PWD Ramps are not PWD-friendly  682 53.28 

No Proper Access for pedestrians to 
Philippine National Railways (PNR) 
Espana Station 

377 29.45 

Without Peace and Order. Crime-
prone area.  

371 28.98 

Table 9. Results of the Survey of the Negative Features of Espana Boulevard. Source: Tejuco. 

Despite the challenges of urbanization, stakeholders of Espana Boulevard realize the positive features 
and opportunities within the area. These include the presence of basic services, wide accessible roads, 
and peaceful area. 

Positive Features of España 
Boulevard 

Number 
Percentage 
(100%) 

Accessible to schools, markets/ 
groceries, hospitals, churches, 
banks, other  business and 
commercial Establishments.  

952 74.37 

Wide street and sidewalks  872 68.13 

With Appropriate Bus/ Jeepney/ 
Public Utility Vehicle  Stops   

860 67.19 

Accessible to Philippine National 
Railways (PNR) Station  

808 63.13 

With a lot of Business 
opportunities for residents and 
non-residents 

797 62.27 

With Peace and Order. No Crime in 
the vicinity.  

581 45.39 

Others 80 6.26 

Table 10. . Results of the Survey of the Positive Features of Espana Boulevard. Source: Tejuco. 
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This optimism was further strengthened during the Visioning exercise. Participated in by residents, 
community and local officials, the group agreed on the collective vision of: “España Boulevard: to be safe, 
flood-free, a well-maintained major road, with disciplined pedestrians and drivers, unobstructed 
sidewalks, green landscaping, efficient utilities, and police visibility.” 

 

Table 11. Collective Vision of the Participants of the Public Consultation-Workshop. Source: Tejuco. 

 

Guided by the collective vision of the participants, the list of SWOT were summarized and analyzed to 
come up with recommendations in the development of plans for the improvement of the existing 
streetscapes, which will be complemented by the community’s participation. Summary of the SWOT 
analysis and recommendations are indicated below: 

Strengths Weaknesses Strong community participation can 
complement the presence of 
ambulance vendors by having 
discussions on appropriate areas or 
spaces for their livelihood. 
Maintained sidewalks will encourage 
pedestrians to use walk instead of 
using private vehicles for short-
distance commute. Promoting 
walkability along España Boulevard 
would ease heavy traffic during rush 
hour. 

•Accessibility 
• Strong community participation 
• High-rise development 
• Presence of heritage structures 
• Presence of educational 
institutions 

• Presence of ambulant 
vendors and informal settlers  
• Poorly maintained, 
unleveled, and obstructed 
sidewalks and other facilities  
• Limited landscaping  
• Limited police visibility  
• Heavy traffic along major 
and adjacent roads 

Opportunities Threats Proposed developments along España 
Boulevard should assist in the 
mitigation of flooding and propagate 
answers to existing problems of 
climate change. 

• Proposed flyover  
• On-going high-rise development 

• Climate change  
• Flooding  
• Unregulated development 

The presence of heritage 
structures, high-rise development, 
and proposed built spaces can be 
connected and unified by the 

Landscaping should be 
improved, sidewalks must be 
maintained, and adequate 
lighting is needed to  
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España walkway. España 
Boulevard can even be more 
accessible and safer for 
pedestrians, especially for students 
as there are also a number of 
educational institutions within its 
two-kilometer length. 

encourage pedestrians to use 
the walkways. The elevated 
walkway supports free 
movement of pedestrians 
during the rainy season when 
flooding is rampant. 

Table 12. Summary of the SWOT Analyis. Source: Tejuco. 

Thus, conceptual plans and ideas of the streetscape were prepared and presented to the stakeholders, 
which include residents, barangay and local officials. Generally, the plan and designs are focused on 
resilient, easy to maintain, and non-obtrusive materials. 

 

 

 

 

 

 

 

Figure 10. Photo Documentation of the Presentation of Workshop Outputs. Source: Tejuco. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Typical Plan and section of proposed sidewalk improvements. Source: Tejuco. 
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Figure 12. Conceptual Render of the Espana Boulevard. Aerial view reflecting the redeveloped sidewalks and 
landscaping. Source: Tejuco. 

In consultation with other technical experts and case studies of tropical cities, urban design 
recommendations include: 

• Less-maintenance waiting shed design for loading and unloading of passengers and provision of 
trash bins @ every 500 meters; 

• Bicycle lanes and racks to encourage alternative transportation; 

• Better paving and tactile materials, including ramps for the PWD; 

• Innovations like solar lamps, CCTV camera 

• Use of endemic, drought-tolerant plants complemented by low maintenance paving materials 

• Low-lying shrubs: bougainvillea, agave, santan, bandera, espanola, lantana or zigzag plants 

• Trees (@ every 5 to 8 meters): agoho, betel nut palm, palmera, indian tree, or fire tree. 
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Figure 13. Conceptual image of Espana Bouelvard. Normal view showing the bike lanes. Source: Tejuco 

 

 

 

 

 

 

 

 

 

 

Figure 14. Conceptual image of Espana Bouelvard. Normal view showing the sidewalks with tree shades. 
Source: Tejuco. 
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Discussions and presentations were also held with other stakeholders to validate and refine the 
recommendations. 

Date Activity Profile of 
Participants 

Key Takeaways 

February 
2016 

Consultation Workshop Community 
residents of 
Sampaloc 

Vision of Espana Boulevard and 
SWOT 

March 2016 FGD with DPWH officials and 
representatives from the 
Academe 

Stakeholders Approval of Conceptual Design 

February 
2017 

Annual Research Fortnight, UST 
Research Center for Culture, 
Arts, and Humanities (RCCAH) 

Researchers and 
Students 

Planning and design 
recommendations were 
accepted. 

July 2017 Research Proposal 
Presentation, UST RCCAH 

Academicians and 
Researchers 

Planning and design 
recommendations were 
accepted. 

December 
2017 

1st Architects' Academic 
Colloquium, UAP 

Academicians and 
Researchers 

Recommendations on how to 
encourage Walking and making 
the experience Memorable 

January 2018 FGD with Barangay Officials Stakeholders Approval of Conceptual Design 

February 
2019 

Annual Research Fortnight, UST 
Research Center for Culture, 
Arts, and Humanities (RCCAH) 

Academicians and 
Researchers 

Planning and design 
recommendations were 
accepted. 

October 2019 Presentation to the City 
Administrator 

Local Officials Recommendations on how to 
encourage Walking and making 
the experience Memorable 

Table 13. Compiled: Summary of Stakeholder’s Inputs. Source: Tejuco 

 

 

 

 

 

 

 

 

 

Figure 15. Consultation with officials of public works (2016) and presentation to city government of Manila 
(2019). Source: Tejuco 
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3.1. The Street Management Plan of Espana Boulevard 

In response to the challenges of congestion, and climate change, a Street Management Plan of Espana 
Boulevard has been proposed. It should be noted that 33 barangays are linked together by this main 
artery. The collaboration of these communities can be integrated as a committee to better manage the 
street. Police personnel provide the security and monitoring against criminal activities. The local 
community leaders add to the security manpower and cleanliness of the area. Through this, resources 
can efficiently be maximized. City officials can also review present plans and programs to consider the 
following: 

• Strict implementation of ordinance on unobstructed sidewalks, illegal vending and parking 

• Unified efforts of police and barangay officials in maintaining the cleanliness, safety and security 
of streets 

• Incentives to business and home owners in the maintenance and upkeep of their properties 

 

Figure 16. Plan of Espana Boulevard showing the 33 barangays. Source and compiled through GoogleMaps. 
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4. Conclusion and Recommendations 
4.1. Conclusion 

Issues on pedestrianization, flooding, and safety are community concerns that should be coordinated to 
both public and private sectors. Ongoing projects of the city government can be supported by private 
sector and investors. Empowering the community and partnering with them can help revitalize public 
spaces like the streets and sidewalks of España Boulevard. 

4.2. Recommendations 

Future studies on creating a tourism trail for Espana Boulevard can complement the study in making the 
street walkable and memorable for visitors and residents. 

4.3. Acknowledgements 

Supported by the College of Architecture and the Research Center for the Culture, Arts and Humanities 
(RCCAH), this paper was made possible through the Office of the Vice Rector for Research and Innovation 
of the University of Santo Tomas. Acknowledgements also to Department of Public Works and Highway, 
the Metro Manila Development Authority, the City Government of Manila, the Philippine National Police 
and community leaders of Espana; technical support of Ar. / EnP. Henry Felix H Herrera, Ar. Mary Rajelyn 
M. Busmente, and Ar. EnP. Luis M. Ferrer; and research assistance of Ar. Cesar F. Domingo, Ms. Kristine L. 
Manzano, Mr. Christian Paul R. Ramos, Ms. Buena Mai C. Tunac, and Mr. Iain Rafel N. Tyapon. 

5. References 
Baclig, C. E., 2021. https://newsinfo.inquirer.net/. [Online]  
Available at: https://newsinfo.inquirer.net/1453660/climate-crisis-to-turn-manila-other-asian-cities-into-
bodies-of-water?fbclid=IwAR3fklbqEYGCBMzaJ5rPFk27LjnvAyCaaM73_RGoqsaArTH7xCJ-UZwhSKE 
[Accessed 1 September 2021]. 

Ira, L. B. & Medina, I. R., 1977. Streets of Manila. s.l.:s.n. 

Mehanna, W. A. E.-H., 2019. Urban renewal for traditional commercial streets at the historical centers of 
cities. Alexandra Engineering Journal, 58(4), pp. 1127-1143. 

Moaje, M., 2021. Philippine News Agency. [Online]  
Available at: https://www.pna.gov.ph/articles/1112204 
[Accessed 1 September 2021]. 

Palafox Associates, 2005. Manila Comprehensive Land Use Plan and Zoning Ordinance, Manila: s.n. 

Shepparton, G., 2010. Community Development Framework, Greater Shepparton: Greater Shepparton. 

 

 

 

 

 

 

1382



 

1383



Tiwari, R.; Kaushik, U.; Devadaru, L.R. Effect of Public Transportation on Urban Sprawl 
in the City of Bhopal, India 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar 

Research Paper  

Effect of Public Transportation on Urban Sprawl in 
the City of Bhopal, India 

Rahul TIWARI, Maulana Azad National Institute of Technology (MANIT), India 
Utkarsh KAUSHIK, Maulana Azad National Institute of Technology (MANIT), India 

Lakshman Rao DEVADARU, Maulana Azad National Institute of Technology (MANIT), India 

Abstract 

Growing urban population has led to recognition of urban sprawl as a serious planning concern, 
especially in developing countries. Urban economists identify three major responsible forces that 
interact together and lead to spatial urban sprawl. First, the population growth is resulting in 
outward expansion of urban areas; second, rising income levels attracting citizens to procure 
larger living space. These residences are generally located where land prices are less expensive 
i.e., suburban areas located at the outskirts of metropolitan areas. Interestingly, the third, force
responsible for inducing urban sprawl identified in literature is decreasing commuting costs
produced by investments in transportation infrastructure which fuel outward expansion of
development. Therefore, through review of literature, it is understood that urban sprawl tends to
occur where property values are lower on the periphery of urban centres and low-cost public
transport availability is one of the major factors that contribute to the sprawling of people from
the city centre to the suburbs of the city.

Bhopal, the capital city of central state of India implemented bus based public transport facility in 
year 2005 under National Urban Renewal Mission (NURM) and has till date many folds expanded 
the service to suburban regions targeting people living there. Notably the municipal area of city 
has also increased from 265 square kilometres in year 2005 to 463 square kilometres in year 
2020. This research study attempts to explain the relationship between public transport 
expansion and urban sprawl, taking the case study of Bhopal. Spatial data for Bhopal was 
developed for the years ranging from 2005 to 2020 using ArcGIS and Google Earth Pro, in order 
to understand the changing city footprint along with details of public transport network over the 
corresponding period from Bhopal Municipal Corporation (BMC). Standard urban spatial single-
mode model to incorporate public subsidies for one mode, i.e., bus based public transport was 
used. Comparative statistical analysis of model produces empirically testable hypotheses and 
identified the relation between expansion of city and public transportation available in city by 
observing the all maps of past to present years of Bhopal. At the end of the research paper, it has 
been highlighted how public transport expansion impacts urban sprawl by means of the 
correlation coefficients and spatial analysis. Our most important theoretical result is that the 
transit subsidies on the suburban areas are directly related to urban sprawl. Arguably, public 
transport which was targeted as strategy to promote sustainable urban development has 
resulted in sprawl. The paper ends with a recommendation to examine and analyse the impact of 
public transport service expansion to sub-urban regions in light of city expansion. 

Keywords 

Public, Transportation, Urban, Sprawl 

1384



Tiwari, R.; Kaushik, U.; Devadaru, L.R. Effect of Public Transportation on Urban Sprawl 
in the City of Bhopal, India 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar 

1. Introduction
With increasing population growth and rural to urban migration of population in India, a spike in urban 
population and urbanisation is unavoidable. This urbanisation has led to increasing urban sprawls, with a 
change in land uses along the highways and in the near periphery of the cities, hence more and more 
urban areas are emerging. Urban areas are by definition, dynamic and complex structures that are 
significant to physical, economic, and population increase which is referred to as urban growth (Aljoufie 
M, 2011). In the last decade, urban sprawl has served as a strong urban planning concern, with a number 
of urban problems ascribed to it. It is criticised of consuming an excessive quantity of land in an 
unregulated manner, resulting in an undesirable division of land uses and services and, as a result, 
increasing the demand for transport (Sultana S, 2006), because of its quick rising magnitude and the fact 
that its implications are not always beneficial, urban sprawl is one of the phenomena that require 
increasing attention from urban planners. This spatial process poses a complicated issue encompassing 
demographic, economic, environmental, and decisional issues, and it can take several forms depending 
on the area's characteristics (C. Iațu, 2011). A range of factors contribute to urban expansion, including 
transportation and communication, internal and international migration, public policies, and the 
globalisation of economic activities. Urbanisation and transportation are inextricably linked challenges. 
On the one hand, transportation infrastructure encourages urban development; while on the other hand, 
urban expansion and population increases travel demand, increasing the need for transportation 
infrastructure and travel costs as well (Aljoufie M, 2011). As a result, understanding transportation and 
urban dynamics are increasingly becoming a prerequisite for formulating urban development strategies. 

Earlier, researches have majorly concentrated on the causes and effects of transportation and 
urbanisation, with little attention paid to the two's mutual relationship. Hence, this research attempts to 
answer three interconnected questions or objectives of the aforementioned issue and aims to make a 
novel contribution to urban development strategies in terms of transportation. First, is there a linkage 
and correlation between public transportation and urban sprawl, particularly bus-based public 
transportation in urban areas? Second, how does the city's road layout network affect urban sprawl and 
population density in any urban agglomeration? Third, using spatial data analysis, can the association or 
the relationship between the first and second question be analysed or not. 

2. Literature Review
Since the primary research questions for the study aligned towards the study of linkage between urban 
sprawl and public transportation and the secondary research question was to understand the impact of 
public transport network on the urban sprawling process and hence the literature review for this study, 
focussed mainly these two aspects of urban sprawl and public transport and is detailed subsequently. 

2.1. Urban sprawl expansion and urban mass transport 

Urban sprawl is a worldwide challenge that has altered land usage in both developed and developing 
countries. Urban sprawl is a complex phenomenon that is influenced by a variety of elements in diverse 
urban circumstances (Mehriar M, 2020). Mass transit appears to be one of the most important factors to 
consider. Ineffective growth management in developing countries can lead to urban expansion, which has 
a severe impact on sustainable mobility. Many researches have shown us that in developing countries, 
land development management at the state or municipal level faces major problems due to uncertainties 
regarding controlled development on the urban outskirts, for example, some specific countries such as 
India and Indonesia (Zhao, 2010). Urban sprawl has been associated with a number of transportation 
externalities. As the distance among functional urban areas is constantly growing and local municipal 
corporations are struggling to keep up with the pace of urban expansion, in order to ensure the long-
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term development of transit network and reduce their negative impact on the environment and 
community (C. Iațu, 2011). Arguments have been made that urban sprawl increases commuting times, 
encourages automobile ownership, increases per capita miles driven, raises automobile accident rates, 
contribute to air pollution, and increases expenditures on roads that carry the additional traffic sprawl 
causes (Holcombe R, 2010). As a result, urban expansion is strongly intertwined to urban mass transit 
network, with reciprocal causes and effects. Causality, reciprocal consequences and causes are all visible 
aspects of the urban expansion and transportation interaction (Aljoufie M, 2011). 

2.2. Road layout network and urban sprawl 

Over the last few decades, government land use policies have become increasingly oriented toward 
avoiding the spread of urban sprawl by enacting laws that stimulate urban infill and boost population 
density in already-developed areas. One of the reasons for advocating more compact urban development 
is that minimising sprawl can reduce a number of transportation costs by shortening travel durations and 
encouraging people to adopt alternate means of transportation, which become more practical as 
population density grows (Holcombe R, 2010). In order to do so, grid road network is promoted, which 
make heavy use of existing transportation infrastructure. These systems are often centred on the core 
business district, with few routes venturing far beyond CBD. When traffic is high, such as deep within the 
CBD, one or more dedicated bus lanes may be required to give buses enough room to move, but these 
dedicated bus lanes boost system efficiency by decreasing delays caused by intervening traffic, but they 
also lower the capacity of roadways to handle private traffic and parking (Route and Network Structures, 
n.d.).

Another one is the radial road network, which are very common in modern cities. These networks 
provide linear lines from the CBD to the outskirts of the city. Passengers who reside in the suburbs and 
work in the central business area are well covered by radial networks, but those who require inter-
suburban transportation are underserved unless direct lines connect each of the suburbs. Exclusive bus 
lanes are occasionally included on radial routes as well. This network has enough spatial accessibility 
without losing too much of the average commercial speed, helps to reduce population density but on the 
other hand increases the travel expenditure of the commuters (Route and Network Structures, n.d.).  

3. Study Area
Bhopal is the capital city of Madhya Pradesh, a central state of India and is also the administrative 
headquarters of Bhopal district and Bhopal division, as shown in Figure 1. Bhopal is popularly known as 
the “City of Lakes” for its various natural as well as artificial lakes and is also one of the greenest cities in 
India. Bhopal, with its central location is very well connected to all the corners of the country. With the 
expanded planning area of 463 square kilometres, Bhopal stands among 15 largest cities of India (BMC, 
2021). 

Figure 1: Location map of Bhopal City. Source - Author 

1386



Tiwari, R.; Kaushik, U.; Devadaru, L.R. Effect of Public Transportation on Urban Sprawl 
in the City of Bhopal, India 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar 

3.1. BRTS Bhopal 

In past few decades, Bhopal has witnessed major transformation in the subject of urban development per 
say. Bhopal is known to have one of the successful BRT Systems in the country. The construction of 
Bhopal BRTS was funded by the Central Government under its flagship Jawaharlal Nehru National Urban 
Renewal Mission (JnNURM). Unlike most of BRT projects in India which are designed to cater the 
transportation needs of suburban parts of the city, Bhopal BRTS was designed mainly to serve the Central 
business districts (CBDs). It started its operation with a fleet of just 30 buses in 2006, after receiving 
JnNURM sanction, has grown to 225 buses comprising AC and Non-AC low floor buses. Bhopal Bus 
Operation is one of the successful models in India and has received the UMI National Award in 2011 and 
2014 for the “Best practices in PPP initiatives” and Best Urban Mass Transit Project respectively (BCLL, 
2021) by Ministry of Housing and Urban Affairs (MoHUA), Government of India. 

3.2. Urban Sprawl Expansion of Bhopal (2005 to 2020) 

Over the years Bhopal city has expanded exponentially since the year 2005 to 2020 and along with that 
road network has also, grown into intricate routes spread all around the city. Figure 2, illustrates a clear 
picture of how the city gradually expanded in all the directions but majorly towards the southern part, 
along with the mix of both grid and radial road network growth, from year 2005 to 2020. 

Figure 2. Transport network and urban expansion, over the years (2005 - 2020), of Bhopal. Source: Author 
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The heat map, Figure 3, below represents the expansion of urban footprint, for the city of Bhopal, over 
the period of 15 years i.e., from 2005 to 2020. These maps were prepared by monitoring the city’s 
footprint over the years from Google-earth and ArcGIS. 

Figure 3: City footprint (Urban expansion), over the years, of Bhopal City. Source - Author 

4. Methodology
The whole city of Bhopal was divided into 5 urban sprawl expansion zone (USEZ), for micro level analysis 
of the urban sprawl expansion over the years (2005 – 2020), as shown in Figure 4. These USEZs were 
named as: 

 Central Zone (CZ)

 North - West Zone (NWZ)

 South - West Zone (SWZ)

 South - East Zone (SEZ)

 North - East Zone (NEZ)

The USEZs were divided along the major routes of the city. The CZ belonged to the city center and hence 
does not show any expansion over the years in terms of urban sprawl, hence will not be included in the 
analysis, although the numbers of public transport routes have increased. The remaining four zones were 
named in terms of the directions they were expanding towards. The four zones surround the CZ were 
split up into year wise urban sprawl, to get a clear idea about the expansion of the urban sprawl from 
year 2005 to 2020.  

The main of objective of the research was to identify the relation between the urban sprawl expansion of 
the city and its spreading road network. Calculating the correlation coefficient if each urban expansion 
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zone could help to achieve the desired results and give the statistical evidences of any liner relationship 
between the two entities. Hence, Pearson’s correlation method was opted to evaluate the relation, by 
calculating correlation coefficient of each zone, between the expansion of urban sprawl and public transit 
route. 

Figure 4: Urban expansion zones of Bhopal City. Source - Authors 

5. Study Analysis
The study area was sub divided into 5 zones, as detailed before. Since the central zone could not expand, 
hence was not included in the further analysis. The area of each zone was cumulated over the years from 
the spatial data. Similarly the public transport route length was derived for the same duration for each of 
the study zone, separately. In order to check for any association amongst these two variables, i.e. urban 
sprawl and public transport, the increase in both the variables was converted in terms of percentage 
increase during tenure of five years. This was necessary for comparison and deriving relationship, as for 
that the units of variables shall be same in order to develop meaningful insight. The data in square 
kilometers and route length in kilometers was insufficient to calculate the increment; hence the 
percentage increase in footprint area and public transport (PT) route was calculated for each USEZ. This 
percentage increase was calculated for past 15 years (2005 – 2020), with five yearly ranges, is shown in 
figure Table 1. 
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Table 1: Zone wise percentage increase in footprint area and public transport (PT) route. 

Years 

North - West Zone 
(NWZ) 

South - West Zone 
(SWZ) 

South - East Zone 
(SEZ) 

North - East Zone 
(NEZ) 

%age 
increase 
in area 

%age 
increase 

in PT 
route 

%age 
increase 
in area 

%age 
increase 

in PT 
route 

%age 
increase 
in area 

%age 
increase 

in PT 
route 

%age 
increase 
in area 

%age 
increase 

in PT 
route 

2005 - 
2010 

26.67 87.50 30.00 100.0 30.00 50.00 47.06 20.00 

2010 - 
2015 

61.54 65.22 51.22 26.67 81.13 60.00 32.00 56.52 

2015 - 
2020 

51.25 4.17 52.32 59.46 23.19 42.31 12.28 17.86 

Source: Authors 

The tabulated data was to be checked for correlation, and since the data was discrete and continuous, 
hence Pearson’s correlation coefficient was chosen to be applied on the data.  Pearson correlation 
coefficient method was attempted on the data hence received and results of the statistical analysis were 
obtained, as shown in Table 2. It was found that North West Zone and South West Zone where the public 
transport routes was expanded in a grid and not radial had negative correlation between the public 
transport route increase and the urban expansion whereas South East Zone where the public transport 
route was extended radially has significant positive correlation between public transport route increase 
and urban expansion, it is interesting to note that maximum positive correlation was seen in the South 
East Zone (SEZ). These results also justify the second objective of the study that public transport route 
network type also affects the urban expansion, as it is clear that radial network helped in expanding the 
growth of the urban sprawl by connecting the outskirts of the city with the city Centre, in South East 
Zone. 

Table 2: Pearson correlation coefficient values calculated for each urban expansion zone. 

Urban Expansion Zone Pearson’s Correlation Coefficient Level of Significance 

North - West Zone (NWZ) -0.47 0.008 

South - West Zone (SWZ) -0.87 0.012 

South - East Zone (SEZ) 0.94 0.000 

North - East Zone (NEZ) 0.13 0.048 

Source: Authors 

6. Discussions and Conclusions

Results illustrate a strong reciprocal relationship between city footprint increase and public transport 
routes expansion in Bhopal city, when the public transport network is made denser, thereby increasing 
the public transport route per unit area high, whereas the strongest positive correlation was seen the 
South East Zone which also indicates that they are positively correlated with the increasing transport 
route and urban expansion, this is because of the radial expansion of the public transport route. The 
analysis also justified the relation between the public transport network pattern and urban sprawl, as the 
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radial growth of road network of the Bhopal city has also resulted in the expansion of the urban sprawl. 
The finding make it clear that public transport when expanded to serve peripheral and outskirts area, 
tend to have positive impact on the urban sprawl but alternatively when the public transport route are 
extended to make the network dense, it tend to make the city compact and dense. Hence, the planners 
and city administrators need to consider this effect of increasing public transport route on urban sprawl 
while planning the routes and preparing the route rationalization plans for any city.  
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Abstract 

Waterfront space is naturally public and high-value attraction,However, due to the shortcomings 
of its public guarantee mechanism, under the influence of market economy profit rules, the 
problems of private occupation of waterfront public space and irrational construction are 
widespread. Taking Guangzhou as an example, this paper selected representative water bodies 
at all levels for investigation, and found that these waterfront spaces have problems of access 
and use to a certain extent.In order to solve these problems, We aim to return the waterfront 
space to the public and take "people-oriented" as the technical basis, drawing lessons from the 
relevant research and practice of Shanghai’s Huangpu River Pudong Coastal Through Project, 
Sanya River Waterfront Protection and Utilization, Chicago River Management and Control in the 
United States, and New York’s Waterfront Space Planning Requirements, We put forward seven 
planning elements management and control strategies including traffic accessibility, visual 
accessibility, waterfront interface, waterfront mouth rate, waterfront retreat, waterfront height 

control, waterfront service functions and facilities，and further discussed the implementation of 
safeguard measures, in order to promote the planning and construction of waterfront public 
space back to the public. 

Keywords 

Waterfront public space, planning and control, returning to the public 

Introduction 

Hydrophilicity is human nature.Waterfront space, as a typical urban linear (ribbon) public space based on 
water resources such as rivers, lakes and streams (this paper does not discuss coastal space), Waterfront 
space promotes urban economic development (Liu,2018), improves urban image and quality, and 
promotes citizens' physical and mental health  (Qian,2010), It is a shared place for urban residents to get 
close to nature and release their nature.With the return of waterfront space from production to life 
(Song,2010), people's requirements for the living environment are increasing, and they are also paying 
more and more attention to their own space rights and interests. 

However, under the double mechanism of profit criterion of market economy and government land 
finance, the "growth machine" composed of government and developers accelerates the 
commercialization production of waterfront space, and the commercialization of space leads to the 
possession and monopoly of scarce waterfront space resources by a few dignitaries through value 
exchange(Song,2009), the privatization of waterfront space not only violates the public attribute of the 
essence of waterfront space, but also brings a series of spatial specific problems. 
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1. Questions raised 

1.1. Field research 

Taking Guangzhou as an example, the author conducted classified investigation according to the grade 
and size of water body and the different land properties around waterfront space, including the Pearl 
River, secondary watercourses（shui dao） and small rivers（he chong）. The surrounding land is 
mainly residential, commercial and multi-functional. (Fig. 1) 

(1) Shamian island 

This island is a 5A scenic spot, which is located in the west of Guangzhou City, surrounded by water on all 
sides, with sufficient waterfront space resources. The waterfront space has the following problems: 

 Strong capital entry - privatization of waterfront space of a hotel. 

 Interference of traffic construction on public space - the inner ring road passes close to the north 
side of the island in the form of viaduct, which has a negative impact on the waterfront 
landscape. At the same time, there is an obvious sense of depression under the viaduct and an 
obvious sense of obstruction to the sight line of the landscape. 

 

 

 

 

Figure 1. Waterfront space of Shamian island 1. Source: Author self-drawn. 

(2) Dashi river 

This area is mainly composed of two residential areas, the north and east of which are respectively 
adjacent to secondary waterways. Residential area 1 is an open residential area, and residential area 2 is 
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a closed residential area. The open residential area has no fence facilities, and the waterfront boundary is 
well shared. The fence barrier of the closed residential area has brought about the barrier and closure of 
the waterfront space. (Fig.2)The specific problems of the waterfront space include: 

 Space separation of closed residential areas - Taking the waterfront coastline for their own use, 
which is exclusive and blocks the continuity of waterfront space. 

 Improper scale of some open waterfront space - the pedestrian activity space in the waterfront 
space is too narrow to meet the needs of traffic and activities. 

 

 

 

 

Figure 2. Waterfront space of Dashi river Waterfront. Source: Author self-drawn. 

(3) Ersha island 

The island is located in the core of the city. There are various important public buildings, technical 
colleges and high-end residential areas on the island. The island has important waterfront viewing 
resources in the Pearl River section of Guangzhou, (Fig. 2)and there are also some problems: 

 Land package transfer - the waterfront space in the northwest is privately occupied by technical 
colleges and residential areas; 

 Lack of Waterfront Facilities - although most of the waterfront space of Ersha Island is a 
shareable space, it still lacks sufficient necessary facilities, such as seats, garbage cans, etc. 
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Figure 3. Waterfront space of Ersha island 2. Source: Author self-drawn. 

(4) Lijiao river 

The island is located in the core of the city. There are various important public buildings, technical 
colleges and high-end residential areas on the island. The island has important waterfront viewing 
resources in the Pearl River section of Guangzhou, (Fig.4)and there are also some problems: 

 Land package transfer - the waterfront space in the northwest is privately occupied by technical 
colleges and residential areas; 

 Lack of Waterfront Facilities - although most of the waterfront space of Ersha Island is a 
shareable space, it still lacks sufficient necessary facilities, such as seats, garbage cans, etc. 
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Figure 4. Waterfront space of Liajiao river（He  chong）. Source: Author self-drawn. 

1.2. Investigation and Analysis 

Although more and more urban managers, scholars and designers have realized the importance of 
ensuring the publicity of waterfront space, there are still the following problems in the planning, design 
and control of waterfront public space: first, at the technical level, Waterfront Retreat as the main 
content is difficult to meet all the connotation of "publicity"; The second is the procedural level, the 
public as the user is difficult to fully express their demands; The third is the effectiveness level,The 
current control requirements are lack of mandatory binding force. This makes it difficult for a large 
number of urban waterfront spaces to enter and use, including the entry problems caused by the strong 
land occupation of closed communities, major commercial facilities and even service facilities; Improper 
spatial scale, lack of facilities, negative space, vehicle occupation, interference with surrounding facilities 
and other use problems. 

2. Reference case 

2.1. Chicago - Quantitative Management 

Through the formulation of laws and planning and design standards, Chicago of the United States has 
detailed requirements on the retreat distance of waterfront construction, buildings on both sides of 
waterfront and the continuity of public space, as follows 

 Relevant Chicago municipal regulations stipulate that all development plans within 30m on both 
sides of the urban waterway must be submitted to the Municipal Planning Bureau for review. 
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 The Chicago riverside corridor design outline and its standards stipulate that the construction on 
both banks of any river must be retreated by 9m (starting from the top of the shoreline), and 
only new projects of the river itself are allowed in the "retreated red line" of the Chicago River 
(referring to the use or practice that can only be implemented in or adjacent to the river). 

 There are no requirements for existing buildings in the area requiring retreat, but in order to 
compensate for the loss of public space along the river caused by insufficient retreat, additional 
public space must be provided according to the following provisions: for buildings (structures) 
and private sites with retreat of less than 9m, public open space must be provided near the 
retreat area and urban green belt to compensate for the loss of public space along the river, The 
amount of compensation shall be 2.5 times of the land area occupied in the retreat area, and 
the ratio of the length of the plot to the width facing the river shall be 2:1, so as to avoid that 
the plot is too narrow and has no actual interest or use. 

 Construction and development area: the riverside facade of the building shall be designed as the 
main facade of the building, not as the back facade; Green walkway: it should be continuous and 
interesting. 

2.2.New York - targeted requirements 

Chapter II (a06-c02) of Article VI of the zoning planning regulations of New York is specifically aimed at 
the zoning planning regulations of the waterfront area, which clearly requires the layout of waterfront 
pedestrian roads in residential and commercial areas, the waterfront private residential or commercial 
developers must provide public open space, and the pedestrian roads must be connected with urban 
streets and parks. (Fig. 5)The following five measures are proposed: 

（1）Publicity and maximum sharing of waterfront resources have become the primary principles of 
waterfront development and design. 

（2）Diversity-emphasizing the mixed function of waterfront space, creating a diversified natural 
environment and providing multi-functional public facilities to provide comfortable living space for 
citizens. 

（3）Openness-waterfront buildings can not block the water landscape corridor, and the visual 
permeability should be guaranteed. 

（4）Accessibility-pedestrian roads are opened along the water body and connected with urban trunk 
roads to ensure the accessibility of the public. 

（5）Conservation-protect the historical, cultural and ecological sensitive areas of the waterfront and 
the natural resources along the coastline 
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Figure 5. Control diagram of waterfront space corridor in New York. Source: New York Zoning Regulations. 

2.3.Shang Hai - Riverside Linkage Action Plan 

Plan and implement the riverside connection project with "government led, government enterprise 
cooperation and public participation". The implementation of the project has both a three-year action 
plan and a longer-term plan. The length is expanded from 21 km to 45 km. (Fig. 6) The main contents are 
as follows: 

 Objective - to highlight the vertical connection of the riverside space along the riverbank line and 
the horizontal connection with the riverside hinterland, and to realize the diversity (land mixing), 
culture (historical connotation) and characteristics (adjusting measures to local conditions) of 
the riverside public space. 

 Build open space carriers such as riverside green space square; Break through the breakpoint and 
promote the connection of Binjiang public coastline; Construct the riverside slow travel space 
system; Strengthen the protection and utilization of historical features and industrial heritage 
resources. 

 Optimize the allocation of public service facilities such as commercial catering, culture and 
entertainment, leisure and sports, tourism services, performances and exhibitions; Improve 
public parking, public health and other municipal supporting facilities; Improve street furniture, 
signs, lighting, public art and other environmental landscape facilities according to local 
conditions. 

 Give priority to public transportation and build a transportation network system integrating rail 
transit, ground bus, water transportation and slow traffic. 
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Figure 6. General plan of open space connection planning and design on the East Bank of  

Huangpu River in Shanghai. Source: https://www.sohu.com/a/164498508_697365. 

2.4.Sanya -- Based on ecological protection 

The public property of the waterfront space of Sanya River and Linchun River, the main water body of 
Sanya City, remains good as a whole. The length of the connecting public waterfront space accounts for 
about 70% of the total length, which largely benefits from the protection requirements of riverside 
mangroves. (Fig. 7)The following measures have been taken to protect the waterfront ecology and space 
of Sanya: 

 In 2014, Sanya River and waterfront protection and utilization plan was issued. 

 Divide most of the waterfront space into undevelopable areas and functional reserve areas to 
maintain the public attribute of the original waterfront space area. 

 In combination with the suggestions on land use renewal, four lines of blue line, green line, flood 
control line and mangrove protection line (30M) are defined for the key planning scope, and the 
development and construction of land resources along the riverbank line are controlled to 
reserve space for future development. 
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 Put forward guidance suggestions on the implementation of management and control for 7 areas, 
including river environmental protection management and control regulations and waterfront 
management and control guidance (architectural landscape style guide and street landscape 
style guide). 

 In the "compound" development mode of cooperation between the government and the 
operating company, the relevant riverside management departments are established to be 
responsible for the comprehensive environmental improvement of the river, infrastructure 
construction and maintenance. 

 

Figure 7. Sanya fourth line control chart. Source:《Protection and utilization planning of Sanya River and 

Waterfront》 

3. Establish a planning and control system for waterfront public space 

3.1. Establish planning control framework 

On the one hand, the construction of the management and control framework of waterfront public space 
planning needs to focus on the connotation principle of public attribute and meet the core appeal of 
people-oriented; On the other hand, it is necessary to combine the physical space form characteristics of 
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waterfront public space, the consideration composition of internal and external combination and 
relevant influencing factors. Firstly, public attribute can be further analyzed as accessibility, sharing and 
suitability. Accessibility is to ensure the free power of the public to "reach" the waterfront space; Sharing 
is to protect the public's equal right to enter space, use facilities and carry out activities; Suitability is to 
ensure the free power to meet the public's use demands, feelings and aesthetics when using waterfront 
space. In order to protect these public free rights, it is necessary to establish control requirements for 
corresponding space elements. Based on the value pursuit of publicity and the humanistic demands of 
accessibility, sharing and suitability, this study constructs a waterfront public space management and 
control framework of "one core, two levels, three objectives and ten control elements" (Fig. 4). Of course, 
more control elements may be involved in different waterfront public spaces, which need to be further 
discussed in combination with the actual situation. (Fig.8) 

 

Figure 8. Control element framework of waterfront public space planning. Source: Author self -drawn. 

3.2.research on requirements of planning control elements 

3.2.1 accessibility 
Accessibility means that the public can easily reach the waterfront public space through a variety of 
transportation modes such as public transportation, private car transportation, bicycle or pedestrian 
transportation. This involves the setting of traffic network, public transport stations, parking lots, etc. 

Firstly, the semi-network structure road network has the characteristics of equality, selectivity and 
complexity(Yang,2018). For waterfront cities, the semi-network road network helps to improve the 
identification and accessibility of River coastal space In recent years, the mode of "small block and dense 
road network" vigorously promoted in China absorbs the characteristics of semi-network structure road 
network, and it is suggested to implement relevant standards more strictly in waterfront areas; Then, in 
order to avoid the division and interference of traffic roads to the waterfront space, the adjacent roads in 
the waterfront public space should not be set as traffic primary and secondary trunk roads; Public 
transport and non motorized transport are encouraged on Waterfront roads, and bus lines and bus stops 
shall be reasonably set on Waterfront roads; According to the experience and relevant specifications, the 
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setting of motor vehicle parking lot shall be as close to the waterfront space as possible on the premise of 
ensuring a safe and comfortable waterfront space environment. It is recommended that the distance 
from the waterfront space shall not be less than 70m and not greater than the width of adjacent 
waterfront blocks (Fig. 9).  

 

Figure 9. Schematic diagram of accessibility factors for promoting waterfront traffic. Source: Author self 
drawn. 

3.2.2 visual accessibility and waterfront entrance rate 
Visual accessibility means that more public can share public landscape resources through vision by 
retaining or opening up the visual corridor leading to the water body. In combination with human visual 
characteristics, on the longitudinal viewing gallery, viewing gallery shall be mandatory for plots within 
270m from the water body, and it is recommended to set viewing gallery for plots within 500m; For the 
horizontal spacing between viewing galleries, it is recommended to refer to what is done in New York and 
in combination with the recommended scale value of "small block and dense road network" in China. It is 
recommended to set at least one water viewing gallery within the plot with a width of less than 300 
meters, and consider the setting of pedestrian walkways.（ Figure 10) 

Reasonable waterfront entrance rate setting can effectively coordinate the natural landscape and 
artificial landscape, so that the waterfront public space and waterfront plot can obtain better 
environmental and landscape effects. At present, there is no special research or requirement for 
waterfront inter port rate in China. In the waterfront planning of Kobe City, Japan, the inter outlet rate is 
required to be less than 7 / 10,(Jin,1994) and the inter outlet rate of high-quality urban waterfront space 
at home and abroad generally will not exceed 76%. Therefore, it is recommended to take 76% as the 
upper limit of the inter outlet rate, and then further determine the specific inter outlet rate by 
classification in combination with the waterfront space location and the nature of surrounding land. 
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Figure 10. Promoting visual accessibility pattern map. Source: Author self-drawn. 

3.2.3 psychological accessibility and waterfront interface 
Waterfront public space should avoid giving the public accessible material space conditions, but it also 
brings psychological exclusion to the public, which makes them unwilling to enter. The elements that may 
cause public psychological exclusion in waterfront public space generally include water pollution, 
negative space, management and safety problems, etc, 

Whether the waterfront public space is close to harmful or disturbing urban functional facilities is also an 
important factor affecting the psychological exclusion of the public. Firstly, the water environment should 
reach the level that can be directly contacted by human body; Then, in terms of management, coastal 
residents or merchants are not allowed to pile up garbage and shelve personal belongings at will in the 
waterfront public space. To solve this problem, we need to explore the responsibility mechanism, reward 
and punishment mechanism jointly managed by the government and the property owners and users 
around the waterfront space; Finally, in terms of safety, it is mainly necessary to ensure the personal 
safety of the public and avoid malignant events endangering public life and property through the 
reasonable setting of waterfront protection facilities, life-saving facilities, monitoring facilities and public 
security police force. 

The waterfront boundary has an important impact on the feelings of users. The waterfront interface 
mentioned in this paper refers to the boundary between the waterfront public space area and the non-
public space area. It can be in the form of buildings, structures, greening and other interface forms. The 
setting of the waterfront interface should be based on the principle of building positive space, avoiding 
negative space and avoiding mutual interference on both sides of the interface, It is recommended that 
the commercial and public service facility interfaces and greening interfaces with strong interaction with 
the outside world and opening to the outside world be reduced, and the closed or easily interfering wall, 
residential and other interface forms are reduced. 

3.2.4 Building red line and height 
The demarcation of the backward red line of waterfront buildings should be based on people's feelings, 
combined with the width of water body, the control height of waterfront buildings, the number of 
users,(Gehl,2009) etc. In the actual activity experience, 18 ° - 45 ° is the ideal viewing area(Li,2008), and 
the value range of building spacing and building height corresponding tois 1:1-3:1(Jan,2002), while it is 
generally considered that the ratio of building spacing to building height is 6:1 as the upper limit ratio of 
viewing buildings; At the same time, the sight distance within 25m is the "meeting" of "really interesting" 
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and has social significance, while the sight distance of 100m is the visual social boundary[ 11] Based on 
the above conclusions, this study takes 25m and 100m as the boundary, and considers the assignment of 
Waterfront Retreat red line in three cases (Table 1). In view of the correlation between height and width, 
empirical calculation shows that when discussing the first case, if the minimum value of Waterfront 
Retreat red line cannot be determined in advance, the next calculation cannot be carried out. Therefore, 
this paper puts forward the concept of "primary public unit" of waterfront public space, and takes the 
width of "primary public unit" as the minimum value of Waterfront Retreat red line. 

classification Assignment scope 

When the distance between the waterfront 
surfaces of the first row of buildings on both 
banks is less than or equal to 25m 

The water body and waterfront space are studied as a whole 

When the distance between the waterfront 
surfaces of the first row of buildings on both 
banks is greater than 25m and less than or 
equal to 100m 

The relationship between the retrogression of unilateral 
waterfront space and the building height shall be considered, 
and the lower limit of the echo relationship between the 
buildings on both banks shall also be considered 

When the distance between the first row of 
buildings on both banks is greater than 100m 

Only the ratio of single side building spacing to building height 
is considered 

Table1. Waterfront receding classification. Source: Author self-drawn. 

The so-called "primary public unit"  (Fig. 11)means 
that when the minimum number of people enter 
the waterfront public space, their basic demands 
such as safety, passage and stay can be guaranteed. 
In terms of space composition, "primary public unit" 
shall be composed of activity space, greening space 
and facility space, in which the activity space shall at 
least meet the requirements of two-way traffic and 
stay. Generally speaking, the width of two-way 
traffic for one person or bicycle is 2.5m, while the 
width of space for two people to stay and exchange 
is 2m, so the width of activity space shall not be less 
than 4.5m; The greening space plays a basic role in 
beautifying, protecting and dividing the space. Its 
width is calculated according to the standard width 
of the tree pool of 1.5m. In order to save space as 
much as possible, seats, garbage cans, street lamps, 
etc. can be arranged in combination with the 
greening space; It can be seen from the above that 
the width of the "primary common unit" (Fig. 7) is 
6m“ "Primary public unit" is suitable for solving the 
public problems of waterfront public space in old 
cities or other built-up areas with limited land and great reconstruction difficulty.  

 

Figure 11. Basic common unit. Source: Author 
self-drawn. 
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3.2.5Node open space 
Due to different sections and distances, the number of public and activity demands carried by the 
waterfront space will be different. The equal space reserved by the Waterfront Retreat red line is not 
enough to meet the public needs. It is required that the spatial scale, facility type and quantity of some 
locations of the waterfront public space have higher standards, The interspersed node open space can 
effectively meet more public demands. (Fig. 12) 

Generally speaking, if people walk more than 400-500m, they need to rest, stay, communicate and other 
activities. Therefore, the setting spacing of node open space should not exceed 500m (Fig. 8). It can be 
arranged in combination with important public buildings, waterfront space entrances and exits, viewing 
platforms and other service facilities.  

 

Figure 12. Schematic diagram of open node space control. Source: Author self-drawn. 

3.2.6 Service functions and facilities 
The land and facilities adjacent to the waterfront public space have a significant impact on the use of the 
waterfront space. Combined with the public opening attribute of the leading function of the land, the 
impact on the waterfront environment and other impacts on the public use of the waterfront public 
space, the waterfront land is divided into three levels: suitability level, compatibility level and exclusion 
level[ 12] When the land function has obvious public open attribute, can promote the shared use of 
waterfront public space, and can make better use of waterfront environment, it is "appropriate level". 
This kind of land includes land for cultural facilities, land for sports, land for social welfare facilities, land 
for religious facilities, land for commercial service facilities, land for green space and square. In addition, 
open residential areas Mixed commercial and residential land should also be included in the "suitability 
level"; When the dominant function of urban land is semi public or private, can better realize the market 
value of waterfront space, and has no negative impact or small negative impact on the waterfront 
environment, this kind of land belongs to "compatibility level", which includes ordinary residential land, 
administrative office land, education and scientific research land, foreign affairs land, etc; When the 
activities of urban land exclude the waterfront publicity, interfere with the progress of waterfront public 
activities or damage the waterfront environment, such land belongs to the "exclusion level", which 
includes industrial land, logistics and storage land, urban primary and secondary traffic road land, supply 
facility land, environmental facility land and other public facility land, Such land should not be arranged in 
waterfront areas that emphasize the vitality of people. 

Service facilities are necessary to meet the needs of the public. Relevant research shows that the three 
favorite waterfront public space activities of the public are walking, sitting idle and watching the scenery. 
In the process of these activities, basic demands such as going to the toilet, throwing garbage, identifying 
the road, drinking water and safety will be derived. Corresponding facilities need to be set in waterfront 
public space to meet relevant demands. These facilities shall include rest seats, various signs, dustbins, 
drinking water devices, toilets, guardrails, monitoring facilities, lighting facilities, barrier free facilities, 
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etc., among which various signs include location and guidance signs, safety signs, barrier free signs, etc; 
The distance between dustbins shall not be greater than 200m; The spacing between drinking water 
devices shall not be greater than 250m; The service radius of toilet shall not be greater than 250m; The 
number of rest seats can be set at 20% ~ 30% of the tourist capacity according to the provisions of code 
for design of parks (GB 51192-2016); Other facilities shall be set according to relevant national standards 
and specifications. In addition, the waterfront public space can also be equipped with sun shading and 
rain protection facilities, bicycle parking, management office, small business, medical assistance, 
automatic sales, game fitness, hydrophilic platform and other facilities according to the actual needs. 

4 implementation strategy 

4.1 system guarantee 

Build an institutional system from the national to local levels, and incorporate relevant technical contents 
into the urban and rural planning management and control system. The administrative measures for 
urban design launched and implemented by the Ministry of housing and urban rural development in June 
2017 specifies that "waterfront areas" should prepare "key urban area design", and local cities should 
take the initiative to connect with the above urban design programmatic documents by incorporating the 
elements of waterfront public rational control into the local "technical regulations for urban and rural 
planning" or "urban design management regulations", Then guide the implementation of regulatory 
detailed planning. It is worth noting that waterfront public space, as the embodiment of public interests, 
requires in-depth public participation and expression in the planning and construction process. However, 
at present, the level of public participation still needs to be improved, the awareness of public 
participation is relatively weak (Sun,2011), and there is a lack of in-depth communication in the planning 
process.(Li,2008) 

4.2 implementation strategy 

The implementation of waterfront public space planning control content requires targeted measures 
from the control area and control function. In terms of control areas, there are great differences in the 
problems and improvement difficulties faced by the waterfront public space between the new area and 
the built area. For the newly-built area, it can be limited and pre controlled through regulatory detailed 
planning and urban design, so as to implement the relevant requirements; For the built-up area, it may 
face more complex situations. The implementation strategy of "gradual renewal" or "active governance" 
should be adopted with the goal of implementing the control requirements at the control level“ "Gradual 
renewal" means that when it is difficult to make a breakthrough in the current problems, it will be 
implemented gradually according to the control requirements when the area needs to be renewed and 
transformed in the future“ "Active governance" can be to take effective measures for the waterfront 
space with many demands for urban public activities and the coordination of all stakeholders. "Active 
governance" is a strong comprehensive governance; It can also be adjusted only locally, such as opening 
the occupied waterfront public space of the community in different periods, changing the occupied space 
into semi-public space, or environmental remediation in accordance with the requirements of "primary 
public unit". 

From the perspective of management and control function, the realization of "public rationality" of 
waterfront public space not only involves space management and control, but also is closely related to 
public security management, water body governance and other environmental governance. It requires 
the cooperation of multiple functional departments, improve public participation and formulate relevant 
cooperation, reward and punishment mechanisms. 
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5 Conclusion 

As a typical public space with natural publicity, resource scarcity and great value, urban waterfront public 
space is an important element to improve the quality of public life of urban residents. This paper believes 
that in view of the violation of publicity and rational loss faced by urban waterfront public space, it is 
necessary to technically clarify the planning framework of public elements and its control requirements, 
Only by connecting the system and implementing the policy in the implementation can we solve the 
practical problems and show the real value of waterfront public space. 
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Abstract 

City Information Modeling (CIM), on the basis of Building Information Modeling (BIM), 
Geographic Information System (GIS), Internet of Things (IoT) etc., has incorporated a full-factor 
spatial model with two and three-dimensional information and data of cities, and therefore, is a 
fundamental and critical platform for smart city construction. Based on CIM platform, simulation 
of scheme for city planning and design has brought it to fruition in the following aspects: it can 
carry out simulation in a world of digital twin to discover experiences and laws, moreover, it can 
effectively be implemented and executed in this physical world so as to cut costs in terms of trial-
and-error; and a benign interaction of “virtual vs. real” nature is therefore achieved. From this 
perspective, the construction and application of CIM platform are of great practical significance 
to improve the comprehensive city management and operation capability. This research, based 
on the clarified construction principle and development of CIM, combining with the practice in 
Guangzhou city, has elaborated the specific application of CIM platform in different spatial scale, 
such as monomer construction, communities (campus) and cities, and also application at 
different operating stage, including city planning, design, construction, management and 
operation. Moreover, this research takes the representative application scenarios of “CIM+Smart 
Site”, “CIM + smart parking” and “CIM + city renewal” into account, based on which, analyses the 
chief role and its function as guiding framework concerning CIM platform in city management. 
Stemmed from these efforts, practical experience is therefore summarized, providing reference to 
further explore extensive “CIM +” application and promote the construction of city information 
digital platform for related sectors. 

 

Keywords 

City information Modeling (CIM) platform,Application scales,Application dimension, Application 
scenarios,Guangzhou city 

1. Introduction  

City Information Modelling (hereinafter referred to as CIM), on the basis of Building Information 
Modelling (BIM), Geographic Information System (GIS), Internet of Things (IoT) and other technologies, 
integrates multi-dimensional and multi-scale information model data and urban perception data, 
including the dimensions of over ground and underground, indoor and outdoor, the past, present and 
future, etc. so as to build a three-dimensional digital space for city information organic 
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complex(Xu,2014;Wang,2021). Under the framework of this CIM, 3DGIS can help realize the digital 
simulation and spatial analysis on the city macroscopic scenes; while BIM can accurately showcase the 
physical facilities and functional information of the city’s cell-like (over ground and underground) 
buildings; moreover, IoT functions as the neuronal network that penetrates into the city macroscopic 
scenes, and the interior and exterior of the cell-like buildings. By and large, CIM furnishes new avenues 
toward data fusion, method integration and function integration for different information technologies, 
provides support on the information level for urban management applications at different scales and in 
different scenarios. Such efforts are conducive to laying solid foundation for the transformation and 
upgrading of urban management, and to the orientation of refinement, informatization and intelligence. 

CIM, as its great application and development potential in the domain of urban construction and 
management, has been attached great significant by the Chinese government and pertinent industries. In 
2018, the Ministry of Housing and Urban-Rural Development (MOHURD) of China set forth the guideline 
of constructing a CIM platform based on the application of BIM technology. Beijing, Guangzhou, Nanjing, 
Xiamen and Xiong’an New Area were list as pilot cities for its application. On the strength of BIM, CIM 
technology mainly aims to accomplish the manifold tasks, such as  reviewing and approving engineering 
construction projects in electronic form, exploring the construction of CIM platform, unifying technical 
standards, strengthening system construction, and satisfying the requirement of “China Smart 2035”. 
Such endeavours will be conducive to realizing electronic review and approval of the whole life cycle of 
engineering construction project, promoting the integration of planning, design, construction, 
management and operation of the whole cycle of engineering construction projects; besides, it can also 
constantly enrich and enhance urban planning/construction management data information, laying a solid 
foundation for the construction of a smart city management platform. In addition to the five pilot cities 
announced by the Ministry of Housing and Urban-Rural Development, Shanghai Yangpu Binjiang Area, 
Guangzhou Nansha Pearl Bay, Qingdao Central Business District, Shaanxi Xi’an New Area, etc. are all 
working on the implementation of CIM platform and applications to varying degrees. Among them, 
Guangzhou, as a typical mega-city in China, its CIM platform has already covered the whole city, reaching 
7434.4km2, which has shed light on the CIM implementation campaign.   

In August 2019, following the consent of the Guangzhou Municipal Government and putting in file in the 
Ministry of Housing and Urban-Rural Development, Guangzhou City issued the Guangzhou City 

Information Model (CIM) Platform Construction Pilot Working Plan. The Plan established a pilot work for 
joint meeting system with the mayor as the general convener and the vice mayor as the executive 
convener in charge of urban construction work, while the working mechanism was led by the Municipal 
Housing and Urban-Rural Development Bureau, with the Planning and Natural Resources Bureau, the 
Government Services and Data The city's 21 municipal departments and large state-owned enterprises 
coordinate jointly to promote the mechanism. Based on the CIM platform, Guangzhou has realized light 
data model, accession management and fast loading display, and has developed simulation and analysis 
functions such as visibility analysis, bridge inspection, traffic simulation and flooding simulation etc. (Li, 
2014). The CIM platform has furnished a connection channel for commercialized applications in many 
fields such as transportation, water, industry, landscaping, industry, epidemic prevention and control, 
etc., and promoted the construction of a diversified CIM application system. In summary, Guangzhou city 
took the pilot program as an opportunity to vigorously carry out commercialized application exploration 
centred on the enhancement of urban governance intelligence and to further integrate each sectors; on 
the strength of integrating various subsystems such as housing and construction project management 
platform and industry management platform, a unified management platform therefore was therefore 
available. Besides, a CIM platform operation command centre will be a priority of next working 
stage(Shi,2020), based on which, CIM technology in CIM+ real estate market monitoring, CIM+ urban 
renewal, CIM+ old community transformation, CIM+ city physical examination, CIM+ beautiful 
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countryside, CIM+ epidemic prevention and control, CIM+ forestry garden, CIM+ smart site, CIM+ smart 
water, CIM+ smart community, CIM+ smart park and CIM+ industrial informationization will be expanded 
in its scale. Such efforts will boost related industries to improve their basic capabilities and promote the 
integration of informationization and urbanization in a wider scope, more in-depth degree and higher 
level. 

2. The necessity and feasibility of CIM construction 

2.1. Necessity 

In March 2020, Chinese President Xi Jinping pointed out during his visit to Zhejiang Province that “we 
should use cutting-edge technologies like big data, cloud computing, block chain, artificial intelligence 
etc., to promote innovation in urban management methods, modes and philosophy, so that cities can 
evolve from digitalization to intelligence to a smart ones. This is the path leading to a modern urban 
governance system and governance capacity. With the improvement of China’s urbanization, the scale of 
cities is getting bigger and bigger, traffic congestion, environmental pollution and housing safety and 
other urban problems are becoming more and more prominent. Against such backdrop, the traditional 
urban management and operation and maintenance model can no longer support the future needs of the 
city, that is to say, seeking more advanced management methods to promote urban construction has 
become the urgent needs. And therefore, the new generation of information technology to enable the 
construction of smart cities and the use of data-driven urban governance innovation have become a new 
trend in the domain. The information projects smart city construction such as the “city brain”, “city cloud 
brain”, “leadership cockpit” etc., are emerging everywhere. 

All time along, the traditional smart city construction has manifolds problems such as the lack of basic 
data information, poor information sharing, data silos, and duplicated platform construction etc.,  which 
result the failure of integrating data from various aspects of urban planning, construction, and 
management, and the inability to collaborate and link business. In this context, the notion of City 
Information Model (CIM) was given birth, bringing new ideas for the construction of new smart cities. 

2.2. Feasibility 

While at the policy level, in December 2017, General Secretary Xi Jinping put forward the general 
requirement of “accelerating the improvement of digital infrastructure and the construction of a digital 
China”; in 2019, several cities, including Guangzhou, were approved by the Ministry of Housing and 
Construction as the first batch of pilot cities for the construction of CIM platform; in 2021, the 
construction of CIM platform was incorporated into the national 14th Five-Year Plan and the strategic 
deployment of new city construction. In addition, a series of documents issued by the Ministry of Housing 
and Construction, such as Guidance on Accelerating the Construction of New Urban Infrastructure and 

Guidance on the Construction of City Information Model (CIM) Infrastructure Platform, have highlighted 
the construction of CIM platform, within the framework of which to explore an intelligent road for reform 
and lay the foundation for the construction of new smart cities. The promulgation of the series of policies 
becomes strong guarantee for the development of CIM, creating a good development environment for 
the in-depth application of CIM technology and accelerating its development process. 

With respect to the technical level, the fast proceeding of the fourth generation of information 
technology based on the Internet of Things and information networks also provide strong technical 
support for the construction of smart cities and CIM applications. On the other hand, it is those technical 
means and measures that render the construction of CIM platform clear and feasible progressively.  
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3. Application scale of CIM 

After converging various data, the CIM platform then combines algorithms, models and artificial 
intelligence to realize simulation from building monolith, community to city level, which is ready to 
support typical scenario applications such as urban design, green building, smart community, smart pipe 
network and city physical examination. To name a few typical examples, it can simulate the occurrence of 
rainfall in a city, according to the rainfall intensity and topography, and various sensors installed on rivers 
and pipeline roads, the scope affected by different inundation depths of a specific area can be simulated 
and analysed. And thus, it can help flood prevention and warning and provide decision support. 

3.1. Architectural Monoliths 

Guangzhou City Information Model platform as a matter of fact, provides assisted-intelligent review for 
the “four stages”, i.e., planning, design, construction and management of engineering construction 
projects in Guangzhou, achieving the transformation from manual approval to machine-assisted 
approval. Meanwhile, the assisted systems of the “four stages” can share the BIM model of the whole 
process for the CIM platform, contributing CIM data “self-growth”. 

In the project land planning approval stage, the BIM model (control box) is expected to pushed to the 
CIM platform through the “multi-planning” management platform. On the strength of the developed 
intelligent approval tools, 12 planning indicators such as floor area ratio and building density are 
automatically solicited, while the “planning conditions” are entailed by computer-aided means. In this 
way, the CIM platform can achieve computer-aided compliance review, reducing man-made errors and 
review time. 

While in the approval stage for architectural design plan review and construction, a specifically developed 
intelligent approval tools can intelligently review the BIM model of the proposed construction. Following 
the approval of construction design plan, the BIM model of the architectural design is forwarded to the 
CIM platform. Such procedure has promoted a few key operations, including the electronic submission 
and approval, and the self-examination of design for the whole chain, one-click collection of architecture 
planning indicators, automat filling data in the form, and review of indicators. The endeavours have 
achieved the categorized management of construction projects, implementation of the mechanism 
“system review + information commitment system” for small and medium-sized buildings and industrial 
buildings in the industrial zone etc., reducing the third-party technical review and improving efficiency 
thereby.  

As to the construction approval stage. It necessitates developing a three-dimensional (BIM) assisted 
electronic review system and forwarding the construction drawing BIM model to the CIM platform. The 
screening, disassembly and computer language translation of the construction BIM model as per the 
national architecture, structure, water, heating, electricity and other specialties, as well as fire, human 
defence, energy saving etc., has achieved the computer-aided review of 247 national code and standard 
provisions, and made automatic generation of review reports available. Based on the CIM platform, 
industry managers can digitally and dynamically supervise construction projects from design drawing 
review, to quality, safety, green construction, progress, etc. 

Concerning the completion acceptance stage, construction quality/safety management system and 
completion acceptance digital filing system are employed to realize assisted acceptance by comparing the 
BIM completion model. After the acceptance test is qualified, forward the  BIM completion acceptance 
model to CIM platform. The purpose of this operation is to promote 3D construction model and 
engineering quality acceptance, mapping acceptance, fire inspection, human defence acceptance etc., 
and to assist in 3D digital completion acceptance filing. 
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3.2. On community (park) scale 

Given the capabilities of CIM fundamental platform in building smart community, Guangzhou 
Saneyangjing (old neighbourhood), Ruidong Garden (subsidized housing) and Phoenix City Fenghuanyuan 
(real estate project) were listed as pilot demonstration communities, the operation of CIM platform has 
realized the integration of housing information, IOT sensor equipment data access, equipment 
monitoring and early warning, community service management and other functions. And thereby the 
situation in the community can be monitored 24 hours through IOT equipment to effectively guarantee 
the safety condition in the community. At the same time, those service facilities around the community 
are connected to other facilities, achieving the online and offline scene integration and providing 
convenience and protection for the daily life of residents (Fig.1).  

 
Figure 1. Application in smart community. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 

In terms of the level of smart park or park, CIM technology can be specifically implemented in the 
planning, construction and operation of the park to coordinate the overall and systematic application of 
the park. Through information technology, the CIM application helps to innovate community 
management and promotes the standardization, refinement and scientificization of street work; at the 
same time, it innovates the service mode and provides residents, neighbourhood and social organizations 
in the district with humanistic, diversified and socialized public services, so that they may experience of 
the new intelligent life and enjoy a “fully responsive” intelligent state, which will genuinely improves the 
operational efficiency and service level. 

Under the scale of smart park, CIM technology is specifically landed into the park planning and 
construction, and coordinates the application of the overall comprehensive system of the park. The smart 
park application based on the CIM platform contributes to the alignment of the IOT sensing equipment in 
the park, effectively enhances the overhaul efficiency of the equipment in the park such as fire-fighting, 
water supply and drainage equipment; meanwhile, it can significantly shorten the processing time of 
early warning events, efficiently monitors the use of energy consumption on the park, and provides 
intelligent management means for the operation of the park. Through the CIM platform, the data of 
various sectors are constantly summarized to provide reference for analysing the orientation of industrial 
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development of the park. In other words, the application of CIM in this scenario can provide technical 
guarantee for improving park management, and propose substantial solutions for optimizing investment 
appealing, thus continuously improving the image of the park and promoting its high-quality intelligent. 

The park bears a variety of complicated sectors and operations(Fig.2), such as catering, enterprises and 
accommodation, etc. To meet those demands, the application of CIM in this scenario can divide the park 
parcels and buildings into different layers, plan reasonably as well as display the layout. On the other 
hand, based on the CIM platform, the distribution and operation of each same sector are statistically 
calculated, and data from various aspects such as the flow in and out of the park, enterprise distribution 
and energy consumption are collected to carry out big data analysis and assist in decision-making. 

 
Figure 2. Industry analysis of smart park. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 

In addition, the application scenario of CIM technology in park is able to showcase the complete 
distribution of buildings, roads, above ground and underground pipeline networks on the park, and 
realize the classification and multi-level management from the exterior of the building to the internal 
structure of the rooms based on the model information. Via counting the type and number of people in 
the park, the type and number of enterprises, the number and area of buildings and other data, the 
holistic information of the park can be fully learned(Fig.3). 
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Figure 3. The application interface of the smart park. Source: Augur Intelligence 
Technology (Guangzhou) Co., Ltd 

3.3. City Scale 

Regarding the city scale, Guangzhou is currently accelerating the construction of a digital government, on 
the basis of the CIM fundamental platform to build city operation management hub featuring “a network 
of unified management, the unified management of the whole city”. With the application, it is conducive 
to achieving urban construction, urban management, traffic operations, intelligent water and other 20 
targets(Fig.4). 

 
Figure 4. “Sui Smart Management” city operation management hub interface. Source: 
Augur Intelligence Technology (Guangzhou) Co., Ltd 

The “Sui Smart Management” application, taking “intelligence +” as the focus, connects the community 
end, weaves a dense data grid, dispatches multiple participants, etc., so that it may build a city operation 
management hub integrating a five-in-one operation monitoring, prediction and early warning, 
collaborative linkage, decision support, and coordination and dispatch. The effort scan fully support the 
intelligent and refined urban operation management, comprehensively promote urban governance 
capacity and modernization of the governance system, and its urban quality development. The main 
applications include: 

(1) Operation monitoring 

By constructing “one drawing” for urban operation monitoring, the urban operation status at multiple 
levels and in all aspects can be learned in a straightforward manner. Then it should establish a 
comprehensive urban operation sign and key operation sign index with information centralized and 
resources integrated, so that it can prevent potential issues from happening. 

1414



(2) Prediction and early warning 

It necessitates accessing real-time monitoring data from various departments, establishing correlation 
analysis of alert information, so as to realize prediction and early warning on operation status of key 
areas in term of urban transportation, infrastructure, public safety, ecological environment, and social 
economy. According to the early warning model, the risk level of alarms can be identified, by the means 
of evaluating the greater risks or possible dangers underneath the current alarm information, based on 
which, it should activate the corresponding emergency plans as per the different risk levels. In this way, 
the CIM platform can help realize the transformation of urban operation management from passive 
response to real-time monitoring, rapid warning and active prevention. 

(3) Collaborative linkage 

It establishes cross-department, cross-level, cross-territory, and multi-level collaborative linkage, unifies 
and coordinates personnel, organizations, resources and facilities, and finally eliminates safety hazards. 

(4) Decision-making support 

Combining with the urban big data, thematic analysis applications in different professional fields 
centered themes such as party smart construction, government smart services and business environment 
etc. can be established. Then deeply dig into the knowledge in the change of urban operation state and 
provide reference, like data analysis and simulation prediction for making decision. It can be foreseen 
that via continuous experience accumulation and knowledge precipitation, the CIM platform prediction 
ability, accuracy of data analysis and decision-making models will be progressively improved. 

(5) Command and dispatch 

The CIM platform can integrate video monitoring, video conferencing and emergency response systems 
to provide support for major event protection and emergency command and dispatch. On the basis of 
audio and video mobilization, it can effectively use various existing network resources, information 
resources, application system resources to further converge business data of various departments, video 
monitoring data, etc. By doing so, the CIM platform can realize linkage command of major events. and 
the command and dispatch of multiple departments’ collaborative response, including meteorology, 
environmental protection, traffic, public security, urban management, health, quality supervision, 
industry and commerce, forestry, marine fishery, water, electricity, gas, industrial production and other 
linkage sections, Provided that any type of emergencies happens, the CIM platform is able to command 
and dispatch based on electronic maps, retrieve the real-time situation on site through video 
surveillance, and conduct consultation and research with various departments and districts through video 
conferencing for rapid and effective address of emergencies. 

4. Application Dimenson of CIM 

As a pillar of digital twin city, CIM becomes the premise and key to upgrade from smart city to digital twin 
city. At the time being, software or its similar for simulation of the entire city have been available yet, for 
the application scope of simulation software is still confined to detailed segments, to name a few typical 
examples, SUMO, VISSIM and Carsim for traffic simulation, SITES for landscape environment simulation 
and Anylogic for logistics/supply chain simulation. With respect to urban planning, conjoining with the 
hypothesis analysis and virtual planning of CIM simulation, the promote targeted urban planning can be 
completed appositely and beforehand.  
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4.1. Pre-urban planning - visualization of the status quo, scientific generation of planning  

Obtaining in-depth understanding of urban characteristics and assessing planning impacts at the early 
stage of planning and construction can help avoid wasting time on infeasible planning or design and 
prevent any potential redesign at the validation stage. Such efforts can promote, with less cost and faster 
speed, the implementation of various planning solutions underpinned by innovative technologies. In the 
pre-urban planning stage, CIM-based integration of data on city history, status quo, and resources can 
map out the current situation of the city and arrange in advance. At the same time, through hypothesis 
analysis and simulation projection, such application at the initial stage can promote the top-level urban 
design to the ground with less cost and faster speed, scientifically assess the planning impact and avoid 
unviable planning or design. 

4.2. Urban planning stage - urban planning simulation to form optimal global decisions 

Over the urban planning stage, through the simulation of planning schemes and urban design schemes on 
the CIM platform, trial and error may be conducted in the virtual world, whereas execution may be 
landed in the actual world. In other words, impacts of planning schemes on the city is dynamically 
evaluated through thematic analysis and simulation in order to ensure that the comprehensive benefits 
are optimized when planning every inch of land such as buildings, green spaces, roads, bridges, public 
facilities, etc. In specific terms, CIM can be used as the foundation to fully incorporate the planning data 
of urban blueprint, detailed control plan, special plans (such as on land, ecological and environmental 
protection, municipal special plans, traffic and road networks, industrial economy, etc.) and urban red 
line, etc., and achieve overlay and integration in digital space. And thereby, it can solve any potential 
conflicts and inconsistencies of manifold plans and establish a “one city blueprint” with multiple plans 
taken into account, and moreover, it can be constantly update as the development of the city. 
Simultaneously, combining with the CIM platform, various planning schemes can be spatially calculated, 
simulated, projected, and visualized in an clear way to effectively realize the optimization of planning 
schemes, reduce the cost of urban trial and error, thus truly realizing scientific planning. 

4.3. Urban construction phase - detailed monitoring of projects and building a multi-

dimensional management perspective 

Urban construction projects are featured as large scale, high complexity, long cycle and wide scope, 
which render project management rather difficult to scientifically control the schedule, cost, quality and 
safety of the entire project. By using CIM platform, not only the complex and diverse construction 
environment be truly restored with all elements for the convenience of interactive design and 
construction simulation, but it can endow each brick of the city with due attributes of data, for the 
purpose of ensuring the information exchange of information model in different stages of the whole life 
cycle of urban construction. 

(1) Design stage 

In the design stage of urban construction projects, CIM technology can be used to restore the 
surrounding environment of the construction project. The advantages of such operation resides in that it 
makes the interactive design visualized on the one hand, and fully considers the mutual influence factors 
between the design scheme and the existing environment on the other hand, so that defects that can 
only be found in the construction stage can be exposed in the virtual design process in advance, which is 
rather convenient for the designing engineers to optimize these defects in time, and providing reference 
for construction volume. 
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While in the urban survey and design stage, CIM platform can make multi-party collaborative review of 
urban design plans and integrated collaborative design possible, in order to improve quality and 
efficiency. Besides, CIM platform also has the capabilities to conduct numerical simulation, spatial 
analysis, functional simulation optimization and visualization expression, build engineering survey 
information database, by doing so the platform can finally achieve effective forwarding and sharing of 
engineering survey information. 

(2) Construction stage 

In the construction stage, the temporal and spatial characteristics of subjects in CIM technology can be 
used to simulate the construction scheme and plan, analyze the rationality of the progress plan, so that it 
can conduct comprehensive control over the construction process. 

In the urban construction stage, on the strength of CIM, the whole process of engineering projects from 
drawing, construction to completion delivery can all be supervised, while the progress, capital, quality, 
safety, green construction, raw materials, labor and collaboration of major projects can be supervised in 
the digital manner. All these operations can realize dynamic, integrated and visualized construction 
management and ensure on-time, high-quality and safe delivery of major engineering projects, rendering 
each completed building, infrastructure and other construction subjects include two major achievements 
of physical entity and digital assets etc. traceable, locatable and analyzable in terms of their quality of 
engineering construction, delivery and supervision in real time. In summary, the CIM platform can be 
conducive to realizing real-time communication and multi-party collaboration of each construction party, 
pre-comparison of models and multiple iterations of entities for construction results, and thus, ensuring 
quality improvement and cost reduction, green and low-carbon of urban construction and guarantee 
safety. 

4.4. City O&G phase - all data retention to support full lifecycle applications 

When the project construction is completed and commences to operation and maintenance, its design 
and construction data should be fully retained and synchronized with the synchronously built City 
Information Model (CIM) to build a spatial-temporal database, which can present the details of the 
completed object in real time and realize remote control and maintenance based on virtual control 
reality technology. 

Following the completion of the architecture project, all the data including the design, construction and 
assembly process should be retained for the convenience of generating a complete 3D model of the 
building. By deploying various sensors and monitoring device in the internal and external spaces of the 
building, all types of data including environment data, equipment operation data, component pressure 
and strain data, video monitoring data, abnormal alarm data, etc. will be collected and intelligently 
analyzed to predict and warn in advance the possible building life, equipment health and other problems. 
In the case where there are potential problems and fault alarms, managing personnel can use VR/AR 
devices to control intelligent inspection robots for inspection and maintenance, on the basis of which the 
personnel can diagnose and solve actual problems in physical buildings in the CIM platform. In an effort 
to cope with disaster prevention and mitigation or emergency response such as earthquakes, floods, 
typhoons, fires, combustion and explosions, hazardous material leaks, etc., government management 
department can use the CIM platform and the embedded BIM models to carry out emergency plan 
simulation, emergency rescue simulation, disaster damage assessment, personnel evacuation and shelter 
placement guidance, post-disaster recovery planning and other assisted operations etc., so that it can 
discover experience and laws in the simulation in the digital twin world. At one and the same time, CIM 
platform can also assist in reducing the cost of trial and error in the physical world and strengthening the 
positive interaction between “real and virtual”. 
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Regarding the city operation and management stage, by virtue of CIM integration of IOT perception data, 
derived from a city’s intelligent facilities, it can realize real-time monitoring of urban traffic, energy, 
ecological environment, urban management and other areas of the city’s operating conditions. Through 
the digital model of various fields of expertise, intelligent algorithms, the city has the capabilities of 
achieving rapid response, decision-making simulation, emergency disposal and intelligent control, which 
will improve the level of urban operation and management and emergency disposal capacity, entailing a 
more safe and reliable city.  

Finally, as  for the evaluation of the benefits of smart city projects, CIM platform can be conducive to 
build a model and analyze urban traffic conditions, human flow gathering distribution, air quality, water 
quality indicators and other dimensions of urban data, according to the results, decision makers and 
evaluators can quickly and straightforwardly understand the effect of smart city and its environment, 
urban operation and other improvements, evaluate the benefits of the construction of smart projects, 
urban data mining analysis, and thus in the long term, it can assist the scientific decision-making for 
government in the information technology and “smart” construction, to avoid detours or repeated 
construction of low-benefit construction. 

5. Application scenarios of CIM 

5.1. CIM+Urban Renewal 

On the CIM platform, the urban renewal projects are investigated and analyzed by “four standards and 
four actualities” as the main contents of the special urban governance campaign, namely, standard 
operation drawing, standard building code, standard address database, standard basic grid, actual 
population, actual housing, actual units, and actual facilities. Within the framework, the population, units 
and housing will be analyzed and renewed (Fig.5).   

 
Figure 5. The application interface of urban renewal. Source: Augur Intelligence 
Technology (Guangzhou) Co., Ltd 

In this application scenario, compare the effect before and after the renewal via the presentation of dual 
screens; showcase the detailed planning scheme by combining with the 3D planning model, and analyze 
the surrounding site and real estate market situation on the basis of surrounding supporting facilities. The 
main applications include: 
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(1) This application can realize the data sharing of 183 urban village transformation projects available 
with the help of CIM. It has distinguished the three-year plan and five-year program in the system with 
different colors. At the same time, the data of “three old transformation” in Guangzhou and the 
distribution of old neighborhood transformation projects are also available in the system for statistical 
presentation (Fig.6). 

 
Figure 6. Guangzhou “three old transformation” and the distribution of old district 
transformation projects. Source: Augur Intelligence Technology (Guangzhou) Co., Ltd 

(2) Taking the renovation project as per unit, the renovation scope of the project is highlighted and 
showcased in the CIM map, so as to calculate the basic status quo data, including population, economy, 
building area, etc.; at the same time, conjoining the data of “four standards and four actualities”, the 
information of the actual population, actual housing and actual units can be analyzed; the system can 
also estimate building area, i.e. estimating the status quo of the scope as per the scope of the project, 
providing reference data for the basic data of urban renewal projects (Fig.7). 
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Figure 7. Actual population/house/unit statistics. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 

(3) Aligning the progress and investment information of the project. In this application scenario, it can 
carry out intelligent supervision on the scope of the renovation project in the construction phase, 
showcasing and monitoring the whole progress and investment information of the project (Fig.8). 

 
Figure 8. Project progress, investment monitoring. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 

(4) On the basis of the on-site intelligent supervision system, such application can analyze the distribution 
of construction sites within the transformation area, and align the supervision system to learn the site 
situation in real time (Fig.9).  

 
Figure 9. Smart site supervision system. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 
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(5) The application is able to analyze the dynamic changes of the real estate market within and without 
the transformation area in conjunction with the property projects (Fig.10).  

 
Figure 10. Property and transaction. Source: Augur Intelligence Technology (Guangzhou) 
Co., Ltd 

(6) Such application can align the record on the process of transformation project, through the method of 
atlas, the information such as original state, planning, implementation progress, effect map, etc., can be 
demonstrated straightforwardly (Fig.11).  

 
Figure 11. Effect drawing of the renovation project. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 

(7) Through the dual-screen display, a comparison on the effect before and after the transformation can 
be showcased. In this diagram, the left column is the transformation status quo, which can be displayed 
by tilting photography model over the years, whereas the right column is the effect after the 
transformation, shown by the project planning model (Fig.12). 
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Figure 12. Comparison of before and after renovation. Source: Augur Intelligence 
Technology (Guangzhou) Co., Ltd 

(8) In this process, 3D planning model may be adopted to showcase the detailed surrounding facilities, 
including kindergartens, substations and other public facilities and detailed planning schemes (Fig.13). 

 

Figure 13. Three-dimensional planning model display. Source: Augur Intelligence 
Technology (Guangzhou) Co., Ltd 

5.2. CIM+ vehicle-road collaboration 

In an effort to study the application of CIM platform in vehicle-road collaboration, 9 blocks in 5 districts, 
including Tianhe District, Huangpu District, Huadu District, Panyu District and Nansha District were 
selected as pilot projects, it turned out that the efforts have achieved good results in terms of intelligent 
transformation of facilities, actual road testing, intelligent travel demonstration and exploration of 
common construction and sharing. At present, CIM platform is focused on aligning with the pilot project 
of “Guangzhou artificial intelligence and digital economy experimental zone Pazhou area” to further 
explore in this domain. Via accessing to the data of CIM HD simulation of three-dimensional scenes of 
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Pazhou pilot area and road test data of the city network, it can simulate the driving environment and 
establish a virtual driving cab to support the intelligent management of the city network(Fig.14). In the 
meantime, the specific application of CIM base platform and vehicle-city network integration in the 
application scenarios, including the self-driving shuttle, unmanned logistics, self-driving sanitation, 
region-wide parking information service, vehicle-road cooperation service, vehicle-city integration 
management, vehicle-road cooperation traffic signal optimization, etc. can all be examined.   

 
Figure 14. Self-driving simulation. Source: Augur Intelligence Technology (Guangzhou) Co., 
Ltd 

5.3. CIM + Housing safety management 

Two-three-dimensional intelligent housing management system on the basis of CIM platform can be 
established to realize the visualization of housing management. The system can access the data from the 
automatic dynamic monitoring of housing in real time so that the monitoring and early warning of 
housing safety can be available, and a complete closed loop of “finding-filing-dispatching-processing-
verifying-closing” can be realized. It is self-evident that such operation is able to realize the detailed and 
intelligent management of housing safety. Specifically speaking, with the precise perception and artificial 
intelligence technology, the intelligent housing management system on the basis of CIM platform can 
connect with monitoring equipment such as level meter, inclinometer, crack meter, etc. to  conduct 
whole-life safety diagnosis and safety monitoring in a real-time manner. This is how the management 
system ensures the safety of houses in the event of strong winds, earthquakes, and human interference 
(such as pit construction), etc. Besides, it can conduct comparative analysis of theoretical values to the 
real-time dynamic monitoring and evaluation of houses, based on which, it can give real-time early 
warning forecast to improve the level of intelligent control. The management system should conjoin with 
the city’s housing census information to demonstrate the housing census results in the CIM map overlay, 
and form a statistical analysis of various indicators such as area and safety level(Fig.15). 
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Figure 15. The application of intelligent housing safety management. Source: Augur 
Intelligence Technology (Guangzhou) Co., Ltd 

(1) The housing safety information can be incorporated in the CIM map. The housing safety level is shown 
as per different colors, i.e. the red column indicates dangerous houses, while the green column stands for 
safe houses. In this way, the safety degree can be learned in a straightforward manner(Fig.16).  

 
Figure 16. Housing safety information display. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 

(2) With the help of 2D and 3D connection in terms of housing of CIM foundation platform, the location 
of housing can be precisely identified, while the status quo of housing can clearly and precisely shown. 
This is how to realize housing safety supervision of all aspects(Fig.17). 
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Figure 17. Housing 2D and 3D connection display. Source: Augur Intelligence Technology 
(Guangzhou) Co., Ltd 

6. Summary and Prospect  

The construction of CIM platform can promote the application of BIM technology in the whole process of 
engineering and construction projects, making computer-aided approval come true and minimizing 
manual intervention to the least.  What’s more, it also improves quality and speed for project approval, 
and promotes business environment and innovation environment. Meanwhile, the construction of CIM 
platform also enhances the in-depth application of data resource, providing simulation of multi-scale and 
analysis on planning and construction management. It also contributes to deepening staff’s 
understanding of the urban construction and optimizing the scientific nature of data resource-assisted 
decision-making. 

In the time to come, Guangzhou City will further expand and improve the existing data system and 
standard system by increasing the data collection work, so that it can consolidate and solidify the data 
foundation of CIM platform. On the basis of the existing accumulation, the CIM platform should be 
further improved in term of its digital expression of all elements, visualization presentation, data fusion 
supply, spatial modelling and analysis calculation, simulation deduction, computer-aided review of the 
whole life cycle of engineering construction projects, virtual-real integration interaction, IOT perception 
control etc.. It should also pay special attention on promoting CIM + wisdom applications, accelerating 
the development of urban governance and application innovation in various sectors, including housing 
and construction of urban and rural, water, transportation, emergency management, fire fighting, urban 
management, industrial informatization, environmental protection, public safety, education, forestry and 
gardening, public health, culture and tourism, as well as business etc. What’s more, it should be able to 
provide momentum to the application of independent and controllable technology and the development 
of related industries, to progressively realize the interconnection among mega-city CIM platform, 
national and provincial CIM platforms in an effort to build a unified and hierarchical platform according to 
administrative regions and management liabilities. Such campaigns will comprehensively promote the 
level of scientific, refined and intelligent governance of Guangzhou City. 

At one and the same time, the opportunity of “constructing new urban” should be made full use. Through 
relevant projects, effective investment may be boosted, new economic growth points developed, and 
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new momentum of development established. The CIM, as an open-source platform, can provide data 
interfaces to government, enterprises and academia after authorization, thereby becoming “land supply” 
for city-level application, rendering the CIM data entailing more social and economic value. 
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Abstract 

As an indicator of the real estate market, a reasonable housing price-rent ratio will promote the 
sustainable development of the real estate market, thereby promoting the sustainable 
development of the city. Sustainable urban construction will also promote the rationalization of 
the housing price-rent ratio in turn, which will have a positive impact on the real estate market. 
Exploring and comparing factors affecting the price-rent ratio is important for urban 
sustainability. Using house purchase transaction and rent transaction data in 2018 in Guangzhou, 
China, this paper analyzed the spatial distribution pattern of price-rent ratio acquired by the 
Inverse Distance Weighted interpolation method and a quantile regression model was employed 
to quantify the impacts of built environmental factors on price-rent ratio. Moreover, this paper 
further discussed the bidirectional influence mechanism of urban sustainability construction and 
housing price-price ratio. Results showed that the price-rent ratio has a dispersed distribution 
with multiple centers. The highs lie in the suburbs or handed-over areas between newly-built and 
old built-up parts of the city. The price-rent ratio is mainly influenced by fife services such as 
leisure and entertainment, shopping centers, sports facility, education resources such as 
university and school, green infrastructures such as green space and waterfront. Daily Life 
services contribute more to low-level price-rent ratio and leisure, entertainment and cultural 
facility contributes more to high-level price- rent ratio. Sustainable urban development as well as 
real estate development should pay attention to the construction of green infrastructure, public 
transit, commercial services, medical service, spiritual services and educational services. This 
study will lay a solid foundation for formulating real estate policies within the built environment 
and helps integrating real estate markets into sustainable urban development activities to 
achieve urban sustainability. 

 

Keywords 

Price-rent ratio, real estates, urban economy, urban sustainability 

1. Introduction 
Sustainable cities meet the development needs of urban residents without placing unsustainable 

demands on local or global resources and systems, thereby becoming more socially, environmentally and 
financially sustainable. The pillars for achieving sustainability of cities are social development, economic 
development, environmental management, urban governance, and sustainable finance (Jiboye, 2011). As 
an influential sector in the national economy, real estate and the urban economy play an essential role in 
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sustainable economic growth. Sustainable development of a healthy real estate market contributes to 
improve citizens' quality of life and achieve sustainable urban management. 

Representing the relationship between housing price and rent, the price-rent ratio is an indicator of 
the real estate market (Zhai et al., 2018). The housing price-rent ratio and urban sustainability are 
mutually reinforcing. A reasonable housing price-rent ratio will promote the sustainability of the real 
estate market, thereby promoting the sustainable development of the city; in turn, sustainable urban 
construction will also promote the rationalization of the housing price-rent ratio, which will have a 
positive impact on the real estate market. The impact is especially reflected in the construction of urban 
infrastructure. Therefore，exploring and comparing factors influencing the price-rent ratio are important 
for urban sustainability. 

With reference to the housing price-rent ratio, a myriad of papers have focused on the macro-
factors of society or economy that influence the price-rent ratio. However, there are few studies focus on 
investigating the micro-level factors of the built environment that influence the price-rent ratio. Some 
studies have been conducted to uncover the built environment factors that affect the housing price or 
housing rent separately. But the influences of the built environment on the price-rent ratio have not been 
studied fully. Such kind of vacancy needs to be filled.  

However, operating this kind of study could be difficult. Firstly, without a series of housing prices 
and rent records, as well as urban infrastructure data, the analysis could be very hard and unreliable. 
Secondly, proper a suitable model to describe the relationship between urban infrastructure factors and 
price-rent ratio, then extract the most influential factors, is hard to design. Many aspects should be put 
into consideration like multicollinearity of factors and the reliability of the model. Finally, the analysis 
should be operated from various aspects and find out how urban sustainable construction influences 
housing price-rent ratio. 

Utilizing massive housing price and rent records in Guangzhou area, this paper proposed an analysis 
of the micro-level factors of the built environment that influence the price-rent ratio and explored the 
bidirectional influence mechanism of urban sustainability construction and housing price-price ratio. 
Firstly, this paper utilized the housing purchase data and housing rent data in November 2018 in 
Guangzhou, and combined Inverse distance weighted (IDW) interpolation methods to estimate the price-
rent ratio. Secondly, the paper employed the quantile regression model to extract the most influential 
factors. Finally, this paper discussed the spatial distribution pattern of price-rent ratio and the influencing 
mechanisms of urban sustainability construction and price-rent ratio. The result of the paper sheds light 
on real estate policies and helps integrating real estate markets into sustainable urban development 
activities to achieve urban sustainability. 

2. Literature Review 
The price-rent ratio is an important issue in real estate study. The price‐rent ratio is considered as a 

valid indicator in reflecting the health of the real estate market (Xie and Liu, 2004, Zhai et al., 2018). 
Sommer et al. (2010) discovered that low interest rates, relaxed lending standards, and high incomes 
caused mostly the growth of price-rent ratio in the US as well as rapidly rising house prices, inactive rents, 
growing homeownership, and increasing household indebtedness. Cronin and McQuinn (2016) indicated 
that regulatory limitations can increase demand for rental accommodation greatly and higher rents for a 
given house price. Kishor and Morley (2015) found that the variation in the expected housing return will 
lead to the variation in the present-value component of the price–rent ratio. These studies focused on 
this topic from the perspective of economic and regulatory factors, which are macro-level factors. The 
influence of these factors on the price-rent ratio is obvious and easy to understand. 
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 On the other hand, micro-level factors in the urban area also impact the housing price and rent to a 
deep extent. In most relevant studies, micro-level factors include access to the live services catering and 
shopping centers,  accessibility to green spaces and open spaces nearest to the properties, accessibility to 
amenities such as parks, seascapes, waterways and landscapes,  environments such as noise and air 
quality condition and so on (Cohen and Coughlin, 2008, Hui et al., 2007, Lee and Li, 2009). Some 
researchers have studied the micro-level factors influencing housing prices or housing rent separately. 
From the perspective of house pricing, Visser et al. (2008) discovered the attributes of the residential 
environment that affect the regional house price. woodland and water, social status and ethnicity as well 
as accessibility to employment can be important factors. When it comes to housing rent, Nakagawa et al. 
(2007) found out that utility facilities, industrial districts and sporting facilities negatively influence the 
house renting, while medical, commercial, cultural, accommodation facilities, education have a positive 
effect.  These studies were mainly concerned about the issue of house prices or housing price, while 
fewer of them researched on the price-rent ratio.  As previously elaborated, they mainly focused on the 
economic and political factors. This kind of gap needs to be filled. Moreover, the impact factors in 
different cities are different, so it is necessary to carry out empirical research in different cities. 

This paper mainly contributes in the following aspects: (1) this paper collected the housing price and 
housing rent data from a Chinese authoritative website of housing. Therefore, the sample is reliable and 
large enough to accurately describe the property value and price-rent ratio (2) as the housing price and 
housing rent in Guangzhou, China has never been studied before, this study enriches the study area and 
empirical city examples of related research (3) we discussed the spatial distribution pattern and 
influencing factors of price-rent ratio, which are seldom discussed previously. (4) we discussed the 
influencing mechanisms of urban sustainability construction and price-rent ratio.  

3. Dataset and variables 
3.1. Case selection 

In this paper, Guangzhou, China was taken as the case study for the analysis. Guangzhou is the 
capital city of Guangdong province and one of the largest cities in south China. According to the statistical 
data from the National Bureau of Statistics of China, in 2018, the Gross Domestic Product (GDP) for 
Guangzhou is the fourth among all the cities in China. Up to 2018, the resident population of Guangzhou 
is 14.90 million and the population growth rate is 13.0‰. The urbanization rate is 86.38%(Guangzhou 
statistical yearbook 2019). Real estate market of Guangzhou boom under this high urbanization rate and 
population growth.  

In this study, we select the main urban area Tianhe, Yuexiu, Baiyun, Haizhu, Liwan, Huangpu, Fanyu 
as the research area. These cover the area of 2345.74 km2 and account for around 31.5% of the 
administrative region of Guangzhou.  

 

3.2. Dataset 

3.2.1. Housing price and rent 

The dataset of housing prices and rent of Guangzhou was collected from Lianjia  
(https://gz.lianjia.com/). As China’s largest real estate brokerage platform, Lianjia provides detailed 
transaction information of new houses, second-hand houses, and rental houses in most cities of China. 
The accessible information of housing prices and housing rents on Lianjia is updated in real-time; 
therefore, it keeps up well with the market dynamics. In this study, we utilized second-hand houses 
prices and rental houses prices to calculate the price-rent ratio, because the newly-built houses are 

1429



mainly located in suburbs and relatively few downtowns, which causes a biased error potentially. A 
dataset recording detailed information of on-sale second-hand houses and rental houses listed on Lianjia 
during the week ending 11 November 2018 was collected in this study. The prices and rents of this period 
are stable, for it is not the graduation season or entry season. The dataset contains detailed information 
of 27816 housing price records and 12204 housing rent records. For each record, its price/rent, latitude 
and longitude are included.  

  

（a） (b) 
Figure 1. Points of housing price (a) and housing rent (b) 

3.2.2 Built environment data 

The dataset of the built environment is also obtained from AutoNavi (https://www.amap.com/) and 
it contains 3 types: point, line, and polygon. Point data includes the bus station and the metro station. 
Line data includes roads. Polygon data includes the buildings, green space, water system. 

 

Figure 2. The dataset of the built environment 

 

3.2.3 Points of  Interest 

The dataset of points of interest (POIs) is obtained from AutoNavi  (https://www.amap.com/) and 
they are separated into 16  categories: catering, life service, leisure and entertainment, sport facility, 
shopping, hospital, university, school, cultural facility, enterprise, governmental agency, financial 
institution, industrial park, science and cultural institution, cemetery, tourist attractions. There are 
230510 POI totally in this study. 
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Figure 3. Points of interest 

 

3.3 Variables 

The definitions of variables are listed in Table 1. In this article, the threshold value of the walking 
area radius used in density calculation is quantified as 500km, which is the product of the maximum 
tolerable walking time (15 min) and the average walking speed (1m/s) of adults (Yang et al., 2018). 

Table 1. Variable definitions and descriptions. 
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4.Methodology 
4.1 Problem Description and Analytical Framework 

The main target of this paper is to uncover the spatial distribution pattern of price-rent ratio and 
extract the most influential factors of price-rent ratio, then give an analysis of the influence mechanism 
of the price-rent ratio and factors. We need to solve three problems from our dataset: 

(1) Estimate the overall price-rent ration distribution from  individual housing price and housing rent 
data 

(2) Extract the most influential factors from the data: variables of the built environment have severe 
multicollinearity, which may lead to a distortion of results or difficulty to estimate the model accurately. 
Choose a suitable model is a critical problem. 

(3) the mechanism of the price-rent ratio and influencing factors need to discuss carefully. 

To solve the challenges and problems described above, we chose the framework shown in Figure 4. 

 

Figure 4. The framework used in this paper 

 

4.2 Inverse distance weighted (IDW) interpolation 

To acquire data that are not available at their locations and observe the general trend, we utilized 
inverse distance weighted (IDW) interpolation to evaluate the spatial distributions of housing price and 
housing rent, from which we can calculate the price-rent ratio of each cell of the total research area. IDW 
interpolation is a technique that achieves to estimate the cell values of spatially distributed variables 
utilizing a linearly weighted combination of data points with known values. The weight is a function of 
inverse distance and it decreases as distance increases from the interpolated points. This method 
assumes that the measured values that are closer to the prediction cell have more impacts on the 
predicted value than those farther away. As IDW interpolation is relatively efficient and easy to 
compute(Abedini et al., 2016), this method has been widely used in the distribution research such as 
housing price (Yu et al., 2007, Li et al., 2017), land price (Junming, 2007), urban attraction potential 
(Abedini et al., 2016), air quality (Anselin and Le Gallo, 2006), water quality (Liu et al., 2017), bathymetric 
measurements (Diaconu et al., 2019), etc.  

The housing price and housing rent show the characteristics of spatial gathering. Housing price and 
housing rent that are close to one another are more alike than those farther away, as the locations get 
farther away, the measured values will have little relationship with the value of the prediction location. 
Therefore, in this case, IDW interpolation is suitable for us to evaluate the spatial distribution pattern of 
housing prices and housing rent on large scale, thus calculate the price-rent ratio and obtain the spatial 
distributions of price-rent ratio. 
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4.3 Price-rent ratio computation 

The costs of owning a house relative to the cost of renting a house can be estimated utilizing the 
median house value and the median gross rent. In this study, the price-rent ratio of each cell was 
calculated approximately as follow: 

 

Where R refers to the price-rent ratio. P refers to the housing price and Z refers to the housing rent. 

Housing price-rent ratio can present the relationship between housing prices and housing rent. The 
price-to-rent ratio indicates the relative affordability of purchasing and renting a house in the real estate 
market. If the housing price-rent ratio is low, which means the cost of owning a house exceeds that of 
renting, more will be renting, and housing prices will decrease (and/or rents will increase). The renting 
market will be more active than the buying market. Conversely, if the housing price-rent ratio is high, 
which means that the cost of ownership is lower than that of renting, more will be buying, and housing 
prices will increase (and/or rents will fall). The buying market will be more active than the renting market 
in this situation. If prices are too high, there will be a real estate bubble. 

 

4.4 Quantile regression 

Quantile regression is a statistical method to calculate and infer conditional quantiles. Different from 
the traditional ordinary least squares (OLS) linear model, the quantile regression estimates the effects 
along with the distribution of the dependent variables instead of the average effects. Instead of inferring 
relationships of the variables based on conditional central tendency, quantile regression can be utilized to 
estimate models for different conditional quantiles of the conditional distribution. 

The quantile regression is described by the following equation:  

 

Where  is the vector of unknown parameters associated with the qth quantile. 

Quantile regression is considered to provide a more robust result to non-normal errors and outliers. 
By fitting linear regressions on different conditional quantiles of the range of a response variable 
(Koenker and Hallock, 2001, Hao et al., 2007), quantile regression allows a more complete statistical 
analysis of the stochastic relationships among random variables. Quantile regression also gives a more 
comprehensive characterization of the dataset, allowing us to estimate the influences of a covariate on 
the entire distribution, not merely its conditional mean. 

Quantile regression has been used in a wide range of researches such as monetary policy and food 
inflation(Iddrisu and Alagidede, 2020), the effect of tourism on economic resilience (Cheng and Zhang, 
2020), house prices and spatial distribution (Liao and Wang, 2012), housing attributes and real estate 
prices(Choy et al., 2012), the determinants of household embedded carbon emissions(Han et al., 2015). 

In this case, the quantile regression is suitable for exploring how differently price-rent ratio at 
different quantiles responds to the impacts of built environmental influencing factors, rather than 
estimating the constant regression coefficient representing the change in the response variable produced 
by a one-unit change in the predictor variable associated with that coefficient. It estimates the implicit 
price-rent ratio for each characteristic across the distribution of the price-rent ratio. Moreover, it allows 
higher price-rent ratio properties have different behaviors compared to lower price-rent ratio properties, 
even if they are within the same housing estate. Thus, the quantile regression can provide a better 
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explanation of the real-world cases and help us have a more comprehensive understanding of the 
relationship between price-rent ratio and built environment influencing factors. 

5.Result and discussion  
5.1 Price-rent ratio distribution  

The research area was divided into cells by 500 m×500 m. With IDW method in the geostatistical 
analysis module of ArcGIS software, we can determine the spatial interpolation of the housing price (Fig 
4, a) and housing rent (Fig 4, b)  subsequently. Each cell’s housing price and housing rent is the mean of 
all the points’ values in the search area of the neighborhood (maximum 10 nearest points and minimum 5 
nearest points). The result is showed in Figure 5. 

 

  

（a） (b) 

  

Figure 5. spatial distribution of housing price(a) and housing rent(b)  

 

As can be seen, housing prices show a trend of decreasing from the center to the periphery. The 
highs lie in the downtown of the city, closed to the CBD, surrounded by numerous companies and 
financial institutions. Catering services and living services are nearby. The housing rents show a trend of 
uneven group distribution. The rents in the newly-built downtown and parts of the southwestern old 
built-up area are high.  
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（a） 

 
(b) 

Figure 6. spatial distribution of price-rent ratio(a) and the cross-section of price-rent ratio (b) 

By the price-rent ratio function mentioned in 4.3, the price-rent ratio was calculated and the spatial 
distribution of the price-rent ratio in Guangzhou is shown in Figure 6. The price-to-rent ratio shows the 
following spatial distribution pattern: 

(1) The price-to-rent ratio generally shows a dispersed and group distribution with multiple centers. 
The highs and the lows are interleaved with each other, further presenting a disorder mottled 
distribution pattern of price-to-rent ratio.   

(2) The lows lie in the downtown of the newly-built or old built-up area. The rental market is active 
in these areas and the price-rent ratio is reasonable. The highs lie in the suburbs or handed-over areas 
between newly-built and old built-up parts of the city.  The peak of price-to-rent ratio not always locate 
in high housing price areas or low housing rent areas, they show a synergy effect. 

 

5.2 Quantile regression 

The central points of each 500 m ×500 m cells are chosen as the sampling point of the price-rent 
ratio. We calculate the variables of each sampling point. The statistics results of sampling points are 
shown in Table.2. 

 

1435



Table 2. Statistics description  

 

As the units of variables are different, we first need to normalize the variables. After normalization, 
we conducted the 0.25,0.5,0.75 quantile regression respectively. The models are shown in Table 3, Table 
4, Table 5. 

Table 3. Estimation of price-rent ratio using the 0.25 quantile regression model 
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Table 4. Estimation of price-rent ratio using the 0.5 quantile regression model 

 

Table 5. Estimation of price-rent ratio using the 0.75 quantile regression model 

 

We conducted the Quandt Likelihood Ratio (QLR) Test to this model. As p values of this model are 
smaller than 0.0001, the model passes the QLR test and proved to be effective. The smaller Akaike's 
Information Criteria (AIC) value means the model performs better. In this case, the 0.5 quantile model 
performs best. 

1437



Table 6. Model evaluation 

 

5.3 Discussion  

In a quantile regression model, when P values of the variables are smaller than 0.05, the influences 
of the corresponding variables are significant. The coefficient value represents the degree of influence. 
The larger the coefficient value is, the greater the influence of this variable will be. 

In these three models, the price-to-rent ratios show the following characteristics: 

The distance to the waterfront affects the price-rent ratio in all three quantiles. Water has a positive 
impact on the price-rent ratio. The closer to the waterfront, the lower the price-rent ratio will be. The 
lower price rent ratio reflects people’s preferences for living near the waterfront. For example, people 
would prefer to rent houses to live nearby the waterfront even if they don’t own houses nearby. If people 
own houses nearby the waterfront,  they may prefer to use the house for personal residence rather than 
real estate speculation. This means that a good landscape view may contribute a reasonable price-rent 
ratio and promotes a balanced relationship between housing price and housing rent. 

The impacts of shopping centers are significant in all three quantiles. The number of shopping 
centers has a negative impact on the price-rent ratio. The more shopping centers near a house, the lower 
the price-rent ratios will be. This means that easy to access shopping centers and commercial services will 
contribute to the balance of the price-rent ratio. 

Education resources such as schools and universities contribute to all three quantiles. Universities’ 
influences are more significant in lower quantile, while schools’ influences are more significant in higher 
quantile. In the medium quantile and high quantile of price-rent ratio, the price-rent ratio decrease as the 
number of schools and universities increases, which reflected people’s living preferences brought by 
education resources of the school. Driven by the school district system in China, people's pursuit of 
educational resources makes people eager to living near key schools, which has propelled the active if 
rental market.  

Accessibility such as the number of bus stations or subway stations also has influences on the price-
rent ratio. The number of bus stations and the number of bus stations has a negative impact on the price-
rent ratio. The more bus station and subway stations nearby, the lower the price-rent ratio will be. The 
properties which have convenient transportation may promote the owners to live in rather than real 
estate speculation. This means that the construction of public transit will contribute to the balance of the 
price-rent ratio. Moreover, the Bus stations’ influences are more significant in the lower quantile, while 
subway stations’ influences are more significant in the higher quantile. This may because the area of low 
quantile mainly locate in the suburbs, where people rely on subways for daily commuting.   

0.5 quantile regression reflects the effect of built environment factors on average-level price-rent 
ratio. In this quantile, leisure & entertainment, sports facility, science & culture Institution, green space, 
tourist attractions all have impacts on price-rent ratio. It is worth mentioning that green space shows a 
significant positive impact of the price-rent ratio. The closer to green space, the lower the price-rent ratio 
will be. The lower price rent ratio also reflects people’s preferences for living near green spaces. The 
number of leisure & entertainment also promotes the decrease of the price-rent ratio. 0.25 quantile 
regression reflects the effect of built environment factors on the low-level price-rent ratio. In this 
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quantile, life service, hospital, coverage area all have impacts on the price-rent ratio, among which the 
number of hospitals has a negative impact on the price-rent ratio. The more hospital near the house, the 
lower the price-rent ratio will be.  0.75 quantile regression reflects the effect of built environment factors 
on the high-level price-rent ratio. In this quantile, leisure & entertainment, cultural facility, tourist 
attraction contribute to price-rent ratio, among which the number of leisure & entertainment has a 
negative impact on price-rent ratio. The more leisure & entertainment facilities near the house, the lower 
the price-rent ratio will be. By comparing these three models under different quantile, we can find that 
daily life services contribute more to low-level price-rent ratio and leisure, entertainment and cultural 
facility contributes more to the high-level price- rent ratio. 

These results shed light on sustainable real estate development. Firstly, a pleasant environment and 
green infrastructure construction such as green space and waterfront will promote people’s living 
preferences and decrease the real estate speculation, which will promote the decrease of price-rent 
ratio. Secondly, the construction of public transit will contribute to the balance of the price-rent ratio. 
Thirdly, convenient commercial services are important. The basic life services such as hospitals, as well as 
the spiritual services such as leisure and entertainment facilities and educational services such as school 
also promote the decrease of price-rent ratio. The former mainly contribute to the lower quantile of the 
price-rent ratio and the later main contributes to the higher quantile of the price-rent ratio. 

6. Conclusions 
The price-rent ratio is an indicator of the real estate market. The housing price-rent ratio and urban 

sustainability are mutually reinforcing. A reasonable housing price-rent ratio will promote the sustainable 
development of the real estate market, thereby promoting the sustainable development of the city. 
Sustainable urban construction will also promote the rationalization of the housing price-rent ratio in 
turn, which will have a positive impact on the real estate market. Exploring and comparing factors 
affecting the price-rent ratio is important for urban sustainability. This study conducted an analysis of the 
spatial distribution patterns and influencing factors of housing price-rent ratio in Guangzhou based on 
housing transactions and housing rent data in 2018 in Guangzhou. Firstly, we utilized Inverse distance 
weighted interpolation methods to estimate the price-rent ratio based on the housing sales data and 
housing rental data. Secondly, this study utilized the quantile regression model to extract the most 
influential factors. Finally, the study discussed the spatial distribution pattern of the price-rent ratio and 
the influencing mechanisms of urban sustainability construction and the price-rent ratio. The results 
show that the price-rent ratio of Guangzhou has a dispersed distribution pattern with multiple centers, 
which is different from the spatial distribution pattern of housing price and housing rent. The highs lie in 
the suburbs or handed-over areas between newly-built and old built-up parts of the city. Life services 
such as leisure and entertainment, shopping centers, sports facility, education resources such as 
universities and schools, green infrastructure such as green space and waterfront all influenced the price-
rent ratio. Daily Life services contribute more to low-level price-rent ratio and leisure, entertainment and 
cultural facility contributes more to the high-level price- rent ratio. Sustainable urban development as 
well as real estate development should pay attention to the construction of green infrastructure, public 
transit, commercial services, medical service, spiritual services and educational services. 

However, there are some limitations. First, while employed a large dataset and conducted a detailed 
analysis, this study should acknowledge that these results of the most influencing factors could be 
difficult to transfer to the numeric index of urban construction, such as greening rate, water coverage 
rate and the number of facilities per area. Further investigations are needed to translate these 
influencing factors into actionable real estate development guidelines to promote better sustainable 
urban development as well. Moreover, the data used in this study was scraped from the largest real 
estate brokerage platform. Although the quantity of real-world housing prices and housing rent data in 

1439



this study is large, a part of the records is still missing in some urban areas, which may lead to a bias in 
IDW interpolation estimates. In addition, this study was limited to Guangzhou. The most influential 
factors extracted from the quantile regression model may be examined in the price-rent ratio data in 
other cities for more comprehensive analysis in the future. 
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Abstract

As a representative of the old industrial base in Northeast China, the resource-based
cities in Heilongjiang Province provided a large number of materials, funds and talents
for the completion of industrialization. However, with the continuous consumption of
resources, resource-based cities are in urgent need of transformation and development.
This paper builds a sustainable development evaluation system based on the factor
analysis method, takes 8 resource-based cities in Heilongjiang Province as the research
object, analyzes the development characteristics of resource-based cities from 2009 to
2018, and uses autocorrelation analysis, the center of gravity migration and other
methods to analyze the development characteristics of resource-based cities. Research
on the spatial distribution characteristics of cities. The study found that: (1) The
resource-based cities in Heilongjiang Province have 3 mature, 3 declining and 2 are in
the stage of transition from mature to declining. (2) Yichun, Hegang, Qitaihe and
Shuangyashan cities are highly dependent on resource reserves and it is difficult to get
rid of resource exhaustion. (3) Resource-based cities in Heilongjiang Province are
concentrated in the northeast, and the center of sustainable development gradually
migrates to the southwest.

Keywords

resource-based cities, sustainable development, autocorrelation analysis,
spatial distribution

1. Introduction
Resource-based cities are a type of city that emerged with the large-scale development and
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utilization of mineral resources after the advent of the industrialization era in the 18th century.
Resource-based cities (including resource-based regions) are urban communities formed by
mining and processing natural resources such as minerals and forests in the region and then
extending based on living settlements. This type of city generally takes a short time to form and
is very different from traditional commercial cities in terms of historical accumulation, industrial
model, and population composition. Due to the special functions of resource-based cities in the
economic field and the series of contradictions and impacts in industry, society, and the
environment that it triggers, they have attracted the attention of experts and scholars around the
world (Zhao, J.H., 2006). The research on resource-based cities can be traced back to the
1930s. The most significant studies are in Canada, the United States, and Australia, (Karen
Williamson, 2003; Papurakis, E. and Gerlagh, R, 2007).

The research on resource-based cities can be divided into four stages, (Hardi, P., Barg, S.,
Hodge, T. eds., 1997). The first stage was from the 1930s to the 1970s. Scholars studied the
individual behavior, social problems and population mobility of resource-based cities under the
optimistic spirit of pioneers. During this period, individual empirical studies were mainly
conducted on a single city or several towns in a specific area. The research content focused on
the characteristics of demographic changes, architectural and town planning issues, and many
social and psychological issues in remote towns with a single industry. superior. The second
stage was from the 1970s to the 1980s. Scholars studied the status and influence of resource
companies, the life cycle of cities, and the flow of resources and benefits from a common
perspective, and explored the use of urban planning to promote industrial agglomeration and
improve the quality of life of community residents. The third stage is from the 1980s to the end
of the 1990s, turning to the economic, labor structure, and the impact of world economic
integration on resource-based cities, using sociology and behavioral theories to examine the
reasons for the instability of resource-based communities and interacting with communities
research. The fourth stage, from 2000 to the present, has studied special sustainable
development areas, such as the transformation of resource-based cities, the social impact of
mining from changes, and urban environmental protection. In recent years, it has focused on the
discussion of urban sustainability caused by changes in the industrial structure and labor
market brought about by technological progress and management innovation, and the
contradiction between resource extraction and the social environment, (Zhao eds., 2019).

Resource-based cities can be divided into two categories: one type is formed by the discovery
and exploitation of resources after the city; the other type is more typical, which is the discovery
of resources first, and after large-scale development, it is divided into blocks, (Dai, X.F., 2009).
With the increase of developers and children of their families, some supporting facilities for life
will be built in the resource area of the country, and gradually formed under the support of the
state. At present, most of the resource-based cities in Heilongjiang Province belong to the latter
type. There are many resource-based cities in Heilongjiang Province. For a long time, as a
source of basic energy and important raw materials, these resource-based cities have made
outstanding contributions to China's economic and social development. However, due to the
single industrial structure and the continuous decline in resource prices, resource-based cities
have suffered from economic stalls, increasingly troubled local finances, increasing
unemployment, deteriorating ecological environment, backward infrastructure construction, and
prominent social conflicts. And structural economic and social problems, falling into the
dilemma of "mine exhaustion city decline", "mine exhaustion city collapse", and its sustainable
development is facing severe challenges. Therefore, this article establishes a sustainable
development evaluation system for the resource reserves of resource-based cities, to classify
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the development of resource-based cities in Heilongjiang Province.

2. Research objects and methods
2.1. Research objects

Heilongjiang Province is located in Northeast China is shown in Figure 1, rich in mineral
resources, and rich in oil, coal and forest resources. According to the National Sustainable
Development Plan for Resource-Based Cities (2013-2020), State Council of China (2013), there
are currently 9 prefecture-level cities as resource-based cities, including Heihe City, Daqing City,
Yichun City, Hegang City, Shuangyashan City, and Qiataihe City. Taihe City, Jixi City,
Mudanjiang City, Daxinganling area. The data used in the project comes from the China City
Statistical Yearbook (2009-2018) and the Heilongjiang Province Statistical Yearbook (2009-2018).
Due to the poor availability of data in the Daxinganling area, and the lack of data in individual
years, in this research, in addition to the Daxinganling area, 8 other resource-based cities in
Heilongjiang Province will be the research objects. According to the "Statistical Yearbook of
Heilongjiang Province", at the end of 2017, the total population of the 8 resource-based cities
was 12.54 million, the gross national product was 345.377 billion yuan, and the land area was
228,300 square kilometers, accounting for 35.8%, 36.6% and 58.3% of Heilongjiang Province
respectively.

Figure 1. Location of Heilongjiang Province. Source:Painted by the author.

2.2. Research methods

There are two categories of indicators in the sustainable development evaluation index system
of resource-based cities. One is level indicators, such as per capita GDP, and the other is
speed indicators, such as GDP growth rate. According to the descriptions of various types of
indicators, different judgment standards are adopted for level indicators and speed indicators.

1444



Xu, S.N.; Dai, C.; Wu, X.C. Research on Sustainable Development
Evaluation and Spatial Distribution

Characteristics of Resource-based Cities
in Heilongjiang Province

57th ISOCARP World Planning Congress
8-11 November 2021 | Doha, Qatar

For the level indicator, 10% lower than the national average level, judged as growth type;
between 10% and 15%, judged as mature type; between 15% and 20%, judged as declining
type; higher than the national average level 20%, judged as regenerative type. As for the speed
index, it is 2% lower than the national average and judged as a growth type; between 2% and
3% is judged as a mature type; between 3% and 4% is judged as a recession type; higher than
the national average 4%, judged as regenerative type, (Li, F. eds., 2009).

According to the above judgment principle, the research constructs a segment function
representing the membership relationship between the resource-based city score and the
sustainable development stage, based on the membership function. Then choose the five-point
system scoring method, the golden ratio method, and set the index score value as 1, 3, 5. If the
function value is negative, it means better than average; if the function value is positive, it
means lower than average. Among them, 1 point indicates the sustainable development stage,
3 points indicates the sustainable development mature stage, and 5 points indicate the
sustainable development decline stage. The specific functions are as follows:

（1）

In the formula, represents the specific index assignment, and respectively
represents the index value of the th index of the th city in the th year and the average
value of the th index in the country in the same year.

When determining the sustainable development stage of a resource-based city each year, a
percentile system is usually used, with 0-40 as the growth type, 41-55 as the mature type, 56-
75 as the declining type, and 76-100 as the regenerative type. According to the number of
indicators and the sum of scores, the theoretical score is converted into the actual score which
is used as the criterion. The specific conversion method is as follows: weighted summation is
carried out according to the number of selected indicators and the upper limit score of each
indicator. The total score of the indicator system is calculated as 75 points. Based on the 100-
point system, the standard for the transformation stage of resource-based cities is converted.
Taking the growth type as an example, the theoretical score is 0-40, the actual score can be
calculated by 75×40/100=30. So 0-30 is the judgment of growth type. The conversion method
is the same for other stages are showing in Table 1.

Table 1 Resource-based cities are identified by annual sustainable development stages

Resource-based
city

classification
Growth type Mature Declining Regenerative

Theoretical
score 0～40 41～55 56～75 76～100

Actual score 0～30 31～41 42～56 57～75
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3. Evaluation system establishment and classification
3.1. Sustainable Development Evaluation System of Resource-based Cities

This article combines the "National Resource-based City Sustainable Development Plan (2013-
2020)" and related resource-based city development indicators, Liu, Y. and Liu, Y.(2003), Zhang,
K.M. (1997), from population scale, economic development level, social development level,
infrastructure construction, environmental pollution control and industrial structure 6 On the one
hand, Yang, D.G. and Niu, W.Y. (eds.) (2000), Zhang, W.Z. Yu, J.H. Wang, D. (eds.) (2014),
establish a sustainable development evaluation system for resource-based cities are shown in
Table 2.

Table 2 Sustainable Development Evaluation System of Resource-based Cities

Overall objective First level indicator Secondary indicators

Sustainable
development of
resource-based
cities

Population size
Population density (person/km2)

Total population at the end of the year (10,000
people)

The level of economic
development

Resource output rate (%)

GDP growth rate (%)

Per capita local fiscal revenue (yuan/person)

Per capita net income of rural residents (yuan/person)

Social development
level

The proportion of expenditure on science and
technology education in fiscal expenditure (%)

Proportion of non-extractive industry employees (%)

Urban registered unemployment rate (%)

infrastructure
Urban road area per capita (km2/person)

Green coverage rate in built-up area (%)

Environmental
pollution control

Comprehensive utilization rate of industrial solid
waste (%)

Total discharge of major pollutants (10,000 tons)

Industrial structure

Proportion of the output value of the primary industry
(%)

The proportion of the output value of the secondary
industry (%)

3.2. Sustainable Development Evaluation System of Resource-based Cities

In order to deeply analyze the development status of resource-based cities in Heilongjiang
Province, and put forward more targeted sustainable development strategies, sustainable
development is divided into four stages of growth, maturity, decline and regeneration, among
which the growth theory score value It is 0-30, mature type is 31-41, degenerate type is 42-56,
and regenerative type is 57-75, Xu, J.Z. and Liu, X.S. (eds.) (2002). According to the adjusted
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sustainable development stage of resource-based cities, 8 resource-based cities in Heilongjiang
Province were judged is shown in Table 3.

Table 3 Judgment of the sustainable development stage of resource-based cities in
Heilongjiang Province

City 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Average
value The stage

Jixi City 22 28 32 35 37 37 39 37 44 45 35.6 Mature

Hegang
City 33 33 35 35 40 41 42 49 51 57 41.6 Mature to

Declining

Daqing
City 31 33 37 41 43 41 41 41 43 44 39.5 Mature

Mudanjian
g City 35 41 39 41 40 42 44 44 43 45 41.4 Mature to

Declining

Heihe City 35 35 41 40 41 41 39 43 41 41 39.7 Mature

Shuangyas
han City 43 45 51 53 55 55 59 57 56 57 53.1 Declining

Qitaihe
City 35 43 47 47 47 45 41 43 49 51 44.8 Declining

Yichun
City 41 43 47 54 56 56 55 55 56 53 51.6 Declining

According to the status quo of sustainable development of resource-based cities in Heilongjiang
Province, the 8 resource-based cities can be divided into three categories, Yu, J.H, Li, J.M,
Zhang, W.Z. (2018). The first category is mature resource-based cities, including Jixi City, Heihe
City, and Daqing City; the second category is Hegang City and Mudanjiang City, which are in
the transition stage from mature to recession; and the third category is recession. Including
Shuangyashan City, Qitaihe City and Yichun City. From the perspective of time, the sustainable
development of resource-based cities in Heilongjiang Province has generally been in a state of
decline. Specifically, it can be roughly divided into three stages: the first stage is from 2008 to
2009, the scores of various indicators are low, and the rate of resource decline is slow; the
second stage is from 2010 to 2011, and the changes of various indicators are relatively slow.
The third stage is 2012-2017. Due to the national energy-saving and emission-reduction policies
and supply-side reforms, the development of green and clean energy, the reduction of outdated
production capacity, the reduction of coal and other energy output, and the decline in prices. It
has a direct impact on the economy and resources industry of Heilongjiang Province, and then
affects the environment and people's livelihood indicators, which slows down the development
of various indicators at this stage.

3.2.1. Analysis on the Development Characteristics of Mature Cities

The sustainable development of Jixi City has gone through three stages. Although it is currently
a mature resource-based city, it was a growth-oriented resource-based city before 2010, with
sufficient urban resource reserves and steady social and economic development. From 2010 to
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2015, it has been in a relatively mature stage of resource development and utilization, but there
have been signs of decline in 2016; Daqing City has shown a trend of continuous development
from a mature type to a declining type from 2008 to 2011, but in 2012 After entering the
recession period, urban development has been constantly fluctuating between mature and
declining types. In addition, in 2014, international oil prices fell and oil production decreased,
although the sustainable development of Daqing City is still at the end of its maturity. However,
in 2015, Daqing's economy experienced a cliff-like decline, with negative growth for the first
time; the sustainable development of Heihe City was much more stable, and it has remained at
the end of its maturity since 2010. It can be seen from the analysis of city-related data that the
level of social development is the key to restricting the sustainable development of mature cities.
The proportion of expenditures on science, technology and education has fallen year after year,
the number of urban unemployed people has continued to increase, and the proportion of non-
extractive industry employees has continued to rise. Resource-based cities have been moving
closer from mature to declining development.

3.2.2. Analysis on the Development Characteristics of Mature to Declining Cities

Mudanjiang City and Hegang City entered the declining development stage from the mature
type in 2013 and 2014. After Mudanjiang entered the recession period, it still maintained a
relatively slow recession process, while Hegang City's sustainable development level declined
sharply from 2015 to 2017, and reached the peak of the recession in 2017. By comparing
relevant city data, it is found that the rapid decline node of economic development basically
coincides with the node of urban development transformation. The GDP growth rate of
Mudanjiang City dropped by nearly 8 percentage points in 2012 compared to 2011, while the
GDP growth rate of Hegang City experienced negative growth for the first time in 2014. With the
decline in per capita GDP, these cities have accelerated their decline and joined The ranks of
declining cities.

3.2.3. Analysis on the Development Characteristics of Declining Cities

It can be seen from Table 3 that Shuangyashan City, as the most severely declining city, its
sustainable development resources have been in a declining stage since 2008. After 2010, it
showed a slow growth trend and reached the maximum in 2014. Qitaihe City and Yichun City
were both in a mature development stage in 2008, and have entered a period of sustainable
development decline since 2009. Compared with Yichun City, Qitaihe City's resource decline
was slower, until 2016 began to accelerate the decline, and reached a peak in 2017. Yichun
City's resource reserves declined significantly from 2008 to 2011, and remained at a relatively
stable level after 2011. At present, the sustainable development level of resources in
Shuangyashan City is the lowest. By comparing various indicators, it is found that although the
total population of the three cities has decreased, the population loss in Shuangyashan City is
the most serious. The population has decreased by nearly 600,000 in 10 years, which is three
times the population loss of the other two cities. . Large-scale population loss is the most
important factor influencing the low level of sustainable development in Shuangyashan City.
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4. The spatial distribution characteristics of resource-based cities
in Heilongjiang Province
4.1. Spatial distribution characteristics

This paper selects four time intervals of three years in 2008, 2011, 2014, and 2017 to analyze
the sustainable development of resource-based cities in Heilongjiang Province. It can be seen
from the figure 2 that the resource-based cities in Heilongjiang Province are mainly distributed
in the north and east. As the only resource-based city located in the south, the sustainable state
of Daqing City is relatively stable. It has been maintained in a mature period and gradually
transitioned to a decline period. From 2008 to 2011, the status of only two cities changed:
Qitaihe City changed from a mature period to a decline period, and Jixi City changed from a
growth period to a mature period, Zang, S.Y. (1999). At this stage, the overall state of the
northern cities is relatively stable, but the development process of the eastern cities is relatively
fast. From 2011 to 2014, a city in the north entered a period of decline from a mature period,
and the three resource-based cities in the east changed. Shuangyashan City changed from a
declining type to a regenerative type, and was the first resource city in Heilongjiang Province to
transform into a regenerative type. Mudanjiang City has entered a recession type from maturity,
and Qitaihe City has turned from a recession type to a mature type. At this stage, the
development of northern cities is relatively stable, and the development differences of eastern
cities are more obvious. In 2014-2017, only one city in the northern city changed its status, that
is, Hegang City changed from a declining type to a regenerative type. The remaining two cities
in the eastern cities have also turned into a recession type. Since then, all eastern cities have
entered a state of decline and above. At this stage, the development level of eastern cities is
slightly better than that of northern cities.

Figure. 2 Spatial pattern of Sustainable Development of Resource-based Cities in
Heilongjiang Province
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4.2. Center of gravity offset feature

Using ArcGISd to analyze the average center of gravity and standard ellipse deviation of the
shift of the center of gravity of the resource-based cities in Heilongjiang Province, the results are
shown in Figure 3 and Figure 4, Thorson, J.T, Pinsky, M.L, Ward, E.J (2016). It can be seen that
the focus of sustainable development of resource-based cities in Heilongjiang Province lies in
Jiamusi City, which is close to Yichun City and Harbin City. The trajectory of the center of
gravity changes from southeast to northwest to northeast to southeast, and gradually moves to
the east as a whole, which is consistent with the analysis results in 4.1. The sustainable
development level of resource-based cities in the east is generally good, so the center of gravity
is shifted to the east. In the process of resource-based city transformation, affected by national
and local policies, the city did not fully follow the process of sustainable development. For
example, Qitaihe City experienced a decline in the state of sustainable development during the
2011-2014 period. Therefore, the center of gravity will shift in different directions and intensities
during the process of migration, Austin, D.A (2006).

Figure. 3 Spatial pattern of Sustainable Development of Resource-based Cities in
Heilongjiang Province
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Figure. 4 Spatial pattern of Sustainable Development of Resource-based Cities in
Heilongjiang Province

5. Conclusion
(1) Most resource-based cities are built as a result of the development of resources, and
resources are the lifeblood of such cities. For a long time, resources have indeed laid the
material foundation for its development. However, the GDP of resource-based cities mainly
relies on resources, the industry is too single, and the economic development presents a trend
of "relying on the sky to feed", and finally formed the mine-based city and the mine-exhausted
city, Zhang, J.T. (2003). The vicious circle of decline. Since the protection of natural forests, the
development of timber in Daxinganling and Daxinganling has stopped, Hu, Z.C.(2018). Due to
the lack of alternative industries, the economic recession in Yichun and Daxinganling has been
severe and the potential for development is seriously insufficient. (2) Severe population loss and
insufficient urban development competitiveness. Resource-based cities are mostly immigrant
cities, and the large population is due to the migration of resource extraction. With the reduction
in resource production, all resource-based cities have experienced a decline in economic
benefits and a shortage of jobs, which will inevitably lead to a large outflow of people to find
new employment outlets. In recent years, under the general economic downturn in Northeast
China, the population of resource-based cities in Heilongjiang Province has been exodus
significantly, and the vacancy rate in places such as Daqing and Hegang is relatively high. The
population loss is accompanied by a serious shortage of talents, insufficient endogenous
motivation, and a lack of core competitiveness in cities. Due to the large population loss, the
rest are basically the elderly, and social security issues such as old-age care have exacerbated
the burden on cities. The serious loss of population has caused major damage to these
resource-based cities.Climate conditions restrict economic development. (3) Heilongjiang has a
high latitude and severely cold climate, which leads to high heating costs, limited market trading
time, and is extremely unfavorable for outdoor construction and operations. For cities that focus
on resource development. In other words, its impact is more serious. The cost of oil extraction
in Daqing has increased and outdoor operations have been restricted; coal mining, processing
and transportation, and the underforest economy in Jixi have all lost their vitality under the
severe cold, which has restricted the development of Heilongjiang's resource-based cities.

Heilongjiang Province not only has a large number of resource-based cities, but also has its
own shortcomings, Zeng, W.P. (2013). This determines that the transformation and
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development of resource-based cities in Heilongjiang Province is imperative, and the road to
transformation is not smooth.
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Abstract 

Creating a good natural rural landscape is thus an inherent part of building rural residences in 
which people and nature live in consonance. China endeavors to build an eco-friendly society, 
under the background of which rural areas are given a high priority in the systematic 
protection and utilization of national land resources. This essay confines its investigation to 
the cities of Beijing and Tianjin. It acquires data on the rural natural landscape by interpreting 
images generated by remote sensing and analyzing spatial layouts of rural areas. Research 
shows that, in terms of the development of material forms, rural natural landscapes in the 
Beijing-Tianjin region are mostly either agricultural lands or woodlands.  In addition, they also 
possess four spatial characteristics, namely: have evident spatial differences and four spatial 
characteristics includes scale, distribution, network and shape.During rapid urbanization, the 
development in elements of rural natural landscapes in the Beijing-Tianjin region can be 
roughly summarized as the transformation of agricultural lands into construction lands. 
Construction lands expand to other surrounding areas, gradually consuming the rural natural 
landscape and appropriating its space. As a result, the area of the rural natural landscape 
decreases, its fragmentation worsens, and the heterogeneous shape has continued to 
fluctuate.  

 

Keywords 

Rural Natural Landscape, Rural Landscape, Landscape Pattern, Spacio-Temporal Development,  
Urbanization, Beijing-Tianjin Region 

1. Introduction 

1.1. Subheading  

China has vast rural areas, which take up approximately 94% of the nation’s total lands.Rural life is the 
basic relationship between people and land in various types of human settlements. Its development 
depends heavily on the areas’ cultures, and the feelings, most remarkably nostalgia, of the people from 
these regions. It is an organic combination of extrinsic material forms and intrinsic cultural spirits of the 
area. It is therefore an important element of the environment of human settlements.  

In the world of human activities, China's ongoing rapid urbanization is unique. The rapid urbanization 
process has led to unprecedented intensification of human activities and dramatic changes in urban and 
rural areas. In this context, it is of great significance to study the evolution law of rural natural landscape 
and explore the human-land interaction mode in rural space to construct harmonious and symbiotic 
human-land relationship in rural areas. 

At present, there are few studies at home and abroad to show the rural landscape and summarize the 
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space-time characteristics of rural natural elements from the perspective of rural natural landscape. Most 
of them are analyzed from the perspectives of rural architecture construction, landscape design, social 
culture and other artificial landscape and cultural landscape. Yuan Qing, a Chinese scholar, has carried 
out studies on some natural landscape features in the cold northeast plain from the perspectives of rural 
landscape toughness[1] and the construction of complex landscape features system between city and 
township[2]. However, there are still few studies on non-cold areas and quantitative analysis of rural 
natural landscape features. Therefore, the study of the spatial and temporal evolution of rural natural 
landscape features in Beijing and Tianjin can supplement the blank of rural natural landscape features in 
plain areas of China. 

At present, most researches on rural natural landscape are based on rural landscape, and rural landscape 
is a subcategory of rural and urban landscape. Urban and rural landscape is made up of the natural 
environment, urban and rural amorous feelings of historical tradition, modern, comprehensive constitute 
the image such as spiritual culture, not only contains the visible space landscape, architectural form, 
color, pattern of landscape and greening, etc.), also contains the temperament of the verve of the urban 
and rural areas, places of public spirit, customs, culture and science and culture, is the main embodiment 
of urban and rural characteristics. Urban and rural landscape is an important part of the overall image of 
urban and rural areas, reflecting the historical, cultural and social development of a particular region. 

In the field of urban and rural planning, studies on urban and rural landscape are generally divided into 
urban landscape and rural landscape. In recent years, there are more studies on urban landscape and less 
on rural landscape. At present, the typical research object of rural landscape in China is the artificial 
elements of rural landscape, such as village construction, village infrastructure, landscape design and so 
on. Based on the investigation of 480 villages in 13 provinces of China and the investigation of villages at 
home and abroad in recent years, Zhang Li et al. sorted out and summarized the current crisis of Chinese 
rural landscape, such as the gradual loss of regional differentiation, significant urban representation, 
chaotic and artificial site landscape, rural environment delocalization and ecological characteristics. The 
village society is gradually deconstructed, and the material and intangible heritage is difficult to 
continue[3]. 

2. Methodology 

2.1. Data sources 

Remote sensing images used in this paper come from Data Center for Resources and Environment, Chinese 
Academy of Sciences[4] (http://www.resdc.cn). Landsat-tm remote sensing images of Beijing and Tianjin in 
1980, 1990, 2000, 2010 and 2018 were obtained as the main data Source of information, image resolution 
of 30m, time span of 38 years. Considering the instantaneous quality of remote sensing information 
acquisition in the study area (such as cloud measurement < 10% and other technical indicators), in terms 
of seasonal phase, images from early May to mid-October were selected in this paper. 

In this paper, the use of population, economy, agriculture, land use and social statistical data from 1980 to 
2018, the Beijing and tianjin statistical yearbook, statistical bulletin, "tianjin local Chronicles" (published in 
February 2013, local Chronicles compilation committee), "county", the second national land survey report, 
the national land change survey report and related data. 

 

2.2. Spatial pattern analysis based on GIS 

ArcGIS10.0 software was used to analyze the spatial pattern of five periods of remote sensing image 
classification data from 1980 to 2018 in Beijing and Tianjin, and generate the distribution map of rural 
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natural landscape in Beijing and Tianjin, and statistical information of various landscape patches. Specific 
operations are as follows: 

(1) Reclassification 

The administrative vector maps of Beijing and Tianjin were superimposed and cropped with remote sensing 
images of the five phases to generate remote sensing image vector data of the study area. The 
reclassification tool of Spatial Analyst module is used to reclassify the patches of the classification data of 
remote sensing images in five phases according to cultivated land, forest land, grassland, water area, 
construction land and unused land and adjust the display color blocks. 

(2) Partition geometry statistics 

The zonal geometric statistics tool can calculate the area of individual landscape patches in a raster data 
set. The area, patch number, perimeter and other information of each landscape type in the five remote 
sensing images in Beijing and Tianjin are calculated by using the partition geometric statistics tool in Spatial 
Analyst module. 

(3) Transfer matrix construction 

The transition matrix can represent the related transition between landscape types in two time periods 
and reflect the information of landscape structure change, dynamic process and changing patch. The 
specific information includes the area, direction, patch number, patch name and other information of the 
transfer between different landscape types. Its expression is: 

 

（1） 

 

 

In the formula, Sij is the state of landscape in the initial period and the final period, and N is the number of 
landscape types. Vector is the area of each type of landscape and represents the composition type of 
landscape structure in different time periods. 

Data Management Tools/Substitute /Dissolve tool is selected in ArcGIS10.0 software to perform Data 
fusion for remote sensing images in each time period, and then Intersect tool is used to superposition 
remote sensing images. Finally, Calculate Geometry tool is used to Calculate and derive data. 

2.3. Landscape index analysis based on Fragstats 

(1) Selection of landscape index 

In this paper, the analysis of rural natural landscape in Beijing and Tianjin is divided into the space-time 
evolution of rural natural landscape elements and the change of rural natural landscape pattern. 
Accordingly, the landscape index at the type level and landscape index at the landscape level are selected 
respectively. 

On the factor dimension, CA, NP, PD, LPI, ED, AREA_MN, FRAC_MN, IJI, AI, COHESION,PLAND were 
selected.On the pattern dimension, NP, PD, LPI, ED, LSI, AREA_MN, CONTAG, COHESION, DIVISION, SPLIT, 
SHDI, SHEI were analyzed. 

(2) Classification of landscape index 

The landscape indices of 11 types were classified according to five categories: representation scale, 
fragmentation, concentration, network degree and shape. The landscape indices of the 12 landscape levels 
were classified by fragmentation, edge effect, connectivity, separation and heterogeneity . 
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(3) Calculation of landscape index 

In this paper, ArcGIS10.0 software was used to set the natural landscape classification data of five periods 
from 1980 to 2018 in Beijing and Tianjin area at the same resolution (30m*30m), and Fragstats4.2 software 
was imported to process the data according to the selected landscape index, and the landscape index of 
each year type level and landscape level in Beijing and Tianjin area was obtained. This paper analyzes the 
evolution of rural landscape types and patterns in Beijing and Tianjin. 

3. Results and Discussion 
Based on landscape index analysis of rural natural landscape in Beijing and Tianjin in 2018 and spatial 
statistical analysis of land use landscape classification data in Five periods from 1980 to 2018, this chapter 
analyzes and summarizes the spatial differentiation and characteristics of rural natural landscape and the 
evolution law of natural landscape types. The spatial-temporal evolution of rural natural landscape 
elements in Beijing and Tianjin from 1980 to 2018 was summarized.  

3.1. Spatial differentiation of rural natural landscape 

The spatial differentiation of rural natural landscape in Beijing and Tianjin is significant, forming a natural 
landscape pattern of "mountain, field and sea", with four dimensions of spatial characteristics of scale, 
distribution, network and shape. However, the high spatial differentiation of rural natural landscape types 
is not balanced on the whole, leading to the simplicity of rural surrounding natural landscape types, and 
the rural landscape features in Beijing and Tianjin are not obvious (Figure 3.1). 

The rural natural landscape in Beijing and Tianjin is mainly cultivated land landscape and woodland 
landscape. Woodland landscape and grassland landscape are concentrated in the northwestern 
mountainous area, while water landscape originates from the mountainous area, flows through the villages 
and farmland landscape in the central part, and gathers in the southeast to form a water system and finally 
enters the Bohai Sea, forming a natural landscape pattern of "mountain-field-sea". 

The patches of cultivated land landscape and woodland landscape were large and abundant, the patches 
of grassland landscape were small and abundant, and the patches of water landscape had the largest 
number and density. The order of fragmentation was water landscape > grassland landscape > cultivated 
land landscape > woodland landscape, and the order of concentration was woodland landscape > 
cultivated land landscape > water landscape > grassland landscape. Water landscape patches are abundant, 
scattered, highly connected and networked. The shape of cultivated landscape is most complex and 
irregular. 

However, the high spatial differentiation of rural natural landscape types in Beijing and Tianjin is not 
balanced on the whole, leading to the unitary nature landscape types around the countryside, and the rural 
landscape features in Beijing and Tianjin are not obvious. At present, the rural natural landscape in Beijing 
and Tianjin area is still in the relatively primitive stage, and the process of improving the quality of regional 
landscape has not been realized through the overall and balanced design of rural natural landscape from 
the regional perspective. 
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Figure 3.1 Distribution of rural natural landscape in Beijing and Tianjin in 2018. Source: Photo by author. 

3.2. Structural changes of rural natural landscape elements 

The construction land is centered on the urban center and rural residential areas, and expands to the 
periphery in a circular manner, while the cultivated land landscape shrinks and presents a fragmented 
structure. 

During the past 40 years from 1980 to 2018（Figure 3.2）, with the rapid urbanization, the construction 
land landscape in Beijing and Tianjin maintained an expanding trend, while the arable land landscape land 
continued to shrink. As can be seen from the distribution map of rural landscape types in Beijing and Tianjin 
from 1980 to 2018, construction land is centered on urban central area and rural residential area and 
expands to the periphery in a circular way. The main cores are Beijing urban central area, Tianjin urban 
central area and Binhai New Area. Construction land kept expanding rapidly from 1980 to 2010, and slowed 
down after 2010. From 1990（Figure 3.3）to 2000（Figure 3.4）, construction land expanded the most, 
showing a patchy distribution, and began to gather in the central city and towns, gradually forming a 
network form. Due to the geographical characteristics, there is a large area of cultivated land around the 
construction area in Beijing and Tianjin, which provides conditions for the expansion of construction land. 
Therefore, while the construction land is expanding in circles with three central points and scattered rural 
settlements as the core, the cultivated land landscape is also shrinking in circles, and the whole cultivated 
land landscape is segmented and tends to be fragmented. 

 A small amount of water landscape was eroded in the process of construction land expansion, but the 
overall area increased and the overall network structure was strengthened.In the process of construction 
land expansion, a small amount of surrounding water landscape was eroded. However, from the 
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perspective of the distribution of rural natural landscape, the area of water landscape increased from 1980 
to 2010（Figure 3.5）, and gradually gathered, and its network structure was strengthened. 

Woodland landscape and grassland landscape are concentrated in the mountainous areas of northwest 
China, far from the urban center and rural settlements, and are less affected by human activities. From 
1980 to 2018（Figure 3.1）, woodland landscape and grassland landscape kept their spatial characteristics, 
and the area and spatial structure did not change significantly. 

 
Figure 3.2 Distribution of rural natural landscape in Beijing and Tianjin in 1980. Source: Photo by author. 
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Figure 3.3 Distribution of rural natural landscape in Beijing and Tianjin in 1990. Source: Photo by author. 

 
Figure 3.4 Distribution of rural natural landscape in Beijing and Tianjin in 2000. Source: Photo by author. 
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Figure 3.5 Distribution of rural natural landscape in Beijing and Tianjin in 2010. Source: Photo by author. 

3.2. Transfer direction of rural natural landscape elements 

According to the data analysis, from 1980 to 1990, arable land landscape and water landscape shifted to 
non-natural landscape in a large range, while woodland landscape and grassland landscape shifted to non-
natural landscape in a small range (figure 3.6). From 1990 to 2000, the trend of shifting from cultivated 
land landscape and water landscape to non-natural landscape slowed down, while the trend of shifting 
from woodland landscape to grassland landscape remained stable (figure 3.7). From 2000 to 2010, the 
number of natural landscape transferred to non-natural landscape decreased significantly (figure 3.8). 
From 2010 to 2018, the area of farmland landscape converted to non-natural landscape continued to 
decline, with a greater decline, showing an obvious trend of continuous decline (figure 3.9). 

In the process of rapid urbanization, the change of rural natural landscape elements in Beijing and Tianjin 
is mainly the process of shifting from cultivated land landscape to construction land landscape, and the 
mutual transfer of rural natural landscape elements is small. 

The landscape of construction land in Beijing and Tianjin increased by 3% per decade, while the landscape 
of arable land decreased by 3% per decade. The types of rural natural landscape elements in Beijing and 
Tianjin are not rich enough and mainly cultivated land landscape, while the conversion of cultivated land 
landscape into construction land landscape is low cost and easy to operate. Meanwhile, the expansion of 
metropolis needs to maintain a certain agglomeration effect, which causes the continuous transfer of 
cultivated land landscape to construction land landscape. 
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Figure 3.6 Distribution of landscape type transfer in 1980-1990(In the legend, "1", "2", "3", "4", "5" and "6" 
respectively represent cultivated land landscape, woodland landscape, grassland landscape, water 
landscape, construction land landscape and unused land landscape.)Source: Photo by author. 
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Figure 3.7 Distribution of landscape type transfer in 1990-2000(In the legend, "1", "2", "3", "4", "5" and "6" 
respectively represent cultivated land landscape, woodland landscape, grassland landscape, water 
landscape, construction land landscape and unused land landscape.)Source: Photo by author. 
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Figure 3.8 Distribution of landscape type transfer in 2000-2010(In the legend, "1", "2", "3", "4", "5" and "6" 
respectively represent cultivated land landscape, woodland landscape, grassland landscape, water 
landscape, construction land landscape and unused land landscape.)Source: Photo by author. 
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Figure 3.9 Distribution of landscape type transfer in 2010-2018(In the legend, "1", "2", "3", "4", "5" and "6" 
respectively represent cultivated land landscape, woodland landscape, grassland landscape, water 
landscape, construction land landscape and unused land landscape.)Source: Photo by author. 

4. Conclusions 
The spatial differentiation of rural natural landscape in Beijing and Tianjin is significant, forming a natural 
landscape pattern of "mountain, field and sea", which has four spatial characteristics of scale, distribution, 
network and shape. However, the high spatial differentiation of rural natural landscape types is not 
balanced on the whole, leading to the simplicity of rural surrounding natural landscape types, and the rural 
landscape features in Beijing and Tianjin are not obvious. 

 

In the process of rapid urbanization, the change process of rural natural landscape elements in Beijing and 
Tianjin is mainly the process of farmland landscape transferring to construction land landscape. The 
construction land is centered on the urban center and rural residential area, and expands to the periphery 
in a circular manner, while the cultivated land landscape shrinks and presents a fragmented structure. 
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In the process of rapid urbanization, the pattern of rural natural landscape elements in Beijing and Tianjin 
has a process of decreasing in scale, increasing in fragmentation degree and continuous fluctuation in 
shape. The pattern of rural natural landscape in Beijing and Tianjin tends to be fragmented, discrete and 
heterogeneous, and its shape changes from complex to regular. The transformation, dispersion and 
integration of rural natural landscape patches in Beijing and Tianjin are passive, and there is no effective 
ecological restoration and scientific planning after being destroyed. 
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Abstract 

Under the background of the new Internet economy, the service objects and organizational 
models of the logistics network that are undergoing significant changes, the new logistics has 
become an important link connecting the real economy and the virtual economy. Making full use 
of the suburban space to develop a new generation of logistics industry carriers is an important 
means for cities to build core competitiveness and promote high-quality development. 
Consequently, this paper takes the representative logistics industrial park into suburbs of China—
Baisi Logistics Group as an example to study and explore the spatial planning form and new 
development direction of the logistics industrial parks in the suburbs of Chinese cities in the new 
era. This paper puts forward the planning and construction mode of combining the change of 
spatial organization and investment subject, the combination of business form composition and 
Internet economic demand, the combination of supporting facilities and integrated development 
of industry and city, and the combination of landscape image shaping and ‘Chinese dream’, in 
order to seek a new breakthrough point and new growth pole to further promote the integrated 
development of urban and rural areas. 

 

Keywords 

Logistics Industrial Park, Internet Economy, Urban-Rural Integration, ‘Chinese Dream’ 

1. Introduction  
As the artery system of China's national economy, the logistics industry has maintained a positive trend 
of steady development. From 2011 to 2020, China's total social logistics increased from 158.4 trillion 
yuan to 300.1 trillion yuan（Figure 1）. China still maintains the position of the world's largest and most 
dynamic logistics market. China's express business volume increased from 3.67 billion pieces to 83.36 
billion pieces, more than 22 times the original in 10 years（Figure 2）. With the rapid increase in the 
number of express delivery, the types of express delivery are also changing. As China's economy shifts 
from a stage of rapid growth to a stage of high-quality development, the development of the logistics 
industry has gradually matured, and the logistics operation system has become more complete. 
Consumption upgrades, industrial transformation and technological innovation have promoted new 
changes in the logistics industry. When new logistics has become an important link connecting real 
economy and virtual economy, making full use of urban suburban space to develop a new generation of 
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logistics industrial park is an important means for cities to build core competitiveness and promote high-
quality development. 

In recent years, there have been endless researches on China's logistics industry, and the representative 
ones are the views of Yude He and Na Li. Yude he (2016) selected the data of Sichuan Province in China 
from 2003 to 2013 and empirically studied the five logistics industry pillars. The results show that the 
development state of regional logistics system and economic system is constantly changing, and the 
coordinated development of the whole system is realized by giving play to the interaction mechanism. 

Aiming at the relationship between modern logistics industry and regional economic development, Na L 
(2018) analyzed the role of logistics industry in promoting regional economic development from four 
aspects: industrial structure, infrastructure, employment and investment, and analyzed the impact of 
regional economy on logistics industry from three aspects: development level, scale and structure. In fact, 
domestic and foreign scholars' research on China's logistics industry not only includes the coordination 

 

Figure 1. Trend chart of China's total social logistics from 2011 to 2020. Source: China Federation of 
logistics and purchasing. 

 

Figure 2. Changes in China's express business volume from 2011 to 2020. Source: State Post Bureau. 
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relationship between the logistics industry and the regional economy and the interaction mechanism 
between logistics industry clusters and related industries, but also involves the planning and construction 
of a new generation of logistics industrial parks. This paper uses the methods of literature survey and 
empirical research to explore the planning model of China's new generation Logistics Industrial Park. 

2. Development of logistics industrial parks in China 
2.1. Developing course   

The real logistics park in China started in 1999. The proposal of Shenzhen Pinghu Logistics Base is the 
beginning of China's logistics park construction. Between 1999 and 2000, some areas with high 
marketization and strong logistics demand began to plan logistics parks. This stage is called the 
introduction period. The period from 2001 to 2003 is the growth period of the development of logistics 
parks. The governments of more than 20 provinces and cities in China and more than 30 central cities 
have formulated regional logistics development plans and policies. From 2003 to 2004, the development 
of China's logistics parks entered a stage of adjustment in order to cope with the problems that emerged 
during the exploration process. Since 2004, the construction of China's logistics parks has gradually 
moved from blindly to scientific, systematic and standardized, and has entered a development period. 
The number of logistics parks has grown steadily. In 2018, the number of China's logistics parks has 
reached 1,638. With the upgrading of consumption and technological innovation represented by artificial 
intelligence, big data and cloud computing, modern supply chain has become a new driving force for 
economic development. The new generation logistics industry has become an indispensable node 
between enterprises and consumers, virtual economy and real economy. The construction of the new 

generation Logistics Industrial Park is also in full swing（Table 1）. 

2.2. Planning characteristics   

In 2018, the business of China's logistics park has involved customs, industry and commerce, taxation, 
insurance, finance and other fields. The construction of a new generation of logistics park puts more 
emphasis on multiple linkages of the industrial chain, showing the following characteristics in terms of 
planning and site selection, spatial layout and investors: 

A. Suburban site selection of the park under the background of market economy. Considering the 
suitability of space and the maximum utilization of resources, the location of the new generation 
logistics park has become the primary choice to realize the synchronous development of industry and 
city. The suburban area is a hub connecting cities and villages, which provides a strong site support 
for the logistics industry to improve service standards and reduce transportation costs. 

 

Table 1. Development of logistics parks in China. Source: Self-made. 
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B. Network space layout under the promotion of functional linkage. The new generation of logistics 
parks no longer only assume the single social role of ‘logistics’. The gradual enrichment of the 
logistics industry chain has broadened the functional attributes of logistics land. It is no longer limited 
to the allocation of logistics and distribution infrastructure, but more attention is paid to service 
optimization and upgrading and resource integration and sharing. Logistics parks have gradually 
shifted from single-point competition to network competition, presenting different levels of 
networked shared space layouts, and the benign interaction and linkage development between 
industries have further promoted industrial integration. 

C. Diversified subject investment driven by ‘big data’. The advent of the era of ‘big data’ and new 
technology provides opportunities for transformation and upgrading of the modern service industry. 
As the number of logistics parks increases year by year, investment entities are no longer limited to 
logistics companies, but also involve other areas of operation management and investment 
construction. 

2.3. Development trend   

New technologies, new models, and new business formats are affecting the development of China's new 
generation of logistics parks and promoting the transformation of China's logistics parks into smarter 
ones. 

A. Transformation trend of logistics industry pattern. The logistics industry of China has developed into 
the era of borderless logistics and intelligent logistics after experiencing the early stage of physical 
distribution focusing only on warehousing and transportation and the intermediate stage of logistics 
services integrating some services. With the increasing logistics demand for high-end product, road 
logistics is at an advantage due to the small freight capacity and high flexibility. The comprehensive 
interoperability of information Internet and facilities Internet of things are complementary to the 
road logistics transport mode. The multi-way linkage of transport function, industry chain and 
information platform will form a "logistics+" model, which is a new logistics industry model to 
promote regional economic development.  

B. Intensive trend of logistics spatial scale.The construction of new logistics industrial parks strengthens 
the mixed and composite degree of the park and emphasizes the intensive and efficient use of land. 

 

Figure 3. Elastic combination of different types of logistics land. Source: Self-made. 
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The actual area covered by logistics parks in China is concentrated within 2,000 mu, and the 
construction scale is oriented by suitable, efficient and intensive scale. The area of road port logistics 
parks is generally around 0.7km² to 5km². The area of large-scale parks, such as the Jiaxing Logistics 
Park in the Yangtze River Delta Economic Zone, the Shenzhen Qianhai Logistics Park in the Pearl River 
Delta Economic Zone, and the Chongqing Banan Road Logistics Base in the southwest, is 6km² or 
more, but not more than 9km². In short, the modern emerging logistics parks based on roads is 
mostly "small and precise" and adopts the dominant approach of ‘flexible and scattered’ and ‘multi-
point layout’ in different regions or cities. （Figure 3）. 

C. Integration trend of logistics platform forms. The logistics parks in China are entering the stage of 
digital transformation, and are mostly the integrated service platforms dominated by modern trade 
logistics that serve different regions based on cities, with high-end integration of production and life. 
It's necessary to make full use of basic functions, extended functions and information platform 
functions to combine logistics with the primary industry, in order to create green agricultural 
products trade logistics; combine logistics with the secondary industry to promote the standard 
logistics in the high-new manufacturing industry; combine logistics with the tertiary industry to 
facilitate the e-commerce logistics in the people service industry. Meanwhile, it is also required to 
consider the functions of ecological services, agricultural services and cultural tourism services to 
jointly create a ‘logistics+’ industrial system, promote the integrated development of multiple 
industries, and fully support the integrated development of logistics.  

3. Analysis of Typical Logistics Park—Baisi Logistics Group 
Baisi logistics group, a new generation of logistics industry space located in the suburbs of the city, is an 
important fulcrum for Hebi City, a city in Central China, to radiate Shanxi, Hebei, Shandong and Henan 
provinces and improve the regional service level. It has the conditions to undertake the functions of 
regional high-end industrial services and modern commercial logistics, and help improve the regional 
status of Hebi by relying on the Beijing-Guangzhou corridor. 

3.1. Development conditions   

In terms of traffic location, the logistics group is located within a 20-kilometer service circle of a 4C-level 
airport(Civil aviation standard - MH 5001-2006 <technical standard for civil airport flight area>), and is 
relatively close to the double high-speed rail lines of Hebi East Station and Huajun Station. It can be 
combined with the development of high-speed rail and airport to form ‘air, rail, and public’ multi-linked 
transportation, and it is possible to undertake the development of high-end business logistics, life 
business logistics, express logistics, e-commerce logistics and other multi-functional industries. In terms 
of natural resources, the Baisi Logistics Group is close to the city’s country parks and has good ecological 
conditions, which can realize the integration and development of ‘ecology, production, and living’ spaces. 
At the same time, due to the numerous historical relics surrounding the logistics park, it can continue to 
continue the cultural characteristics of Chinese style and innovative fashion, and develop cultural leisure, 
innovative creativity, cultural commerce, high-end business logistics, high-end residence, headquarters 
office and other functions. 

3.2. Spatial planning   

The Baisi logistics group comprehensively considered the construction conditions and industrial demand 
on the basis of the current land use, and added 7 km2 of industrial land, with a total land scale of 11 km2. 
The actual service population is expected to be about 50,000-80,000. The Baisi logistics group presents an 
irregular shape in the overall space, with finger-like green corridors infiltrating it from the southeast, 
forming a spatially integrated development model of ‘residential cluster + logistics park + township’ of 
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industry, city and landscape. The construction land area of the residential cluster is about 1.1 km2, which 
can meet the needs of about 10,000 to 20,000 residents. The construction land area of the commercial 
logistics area is about 7.6 km2, including medical logistics, bulk logistics, brand e-commerce, e-commerce 
science and innovation, intercity commerce and other functions. It can accommodate 3-5 leading logistics 
enterprises and more than 100 professional logistics and service supporting enterprises, and can meet 
the needs of about 10000-20000 residents. The construction land area of the market town 
comprehensive service area is 2.5 km2, which can meet the resettlement and life of about 30000-40000 
local residents, and can also carry the functions of comprehensive services and characteristic culture and 
tourism. 

In addition to the traditional business logistics functions, the logistics park extends upward to the 
functions of business finance, headquarters office, intelligent service, scientific and technological 
research and development, e-commerce maker incubation, brand incubation, vocational education and 
training, etc. Downward extension of functions such as smart logistics, processing industry and related 
industries. The planned commercial logistics area will form a functional ratio of 70% of the industrial part 
(including 30%-50% of warehousing and logistics) and 30% of the supporting part. The industry part 
includes functions such as warehousing and logistics, business transactions and derivative industries, and 

 

Figure 4. Classification and proportion of main functions. Source: Self-made. 

 

 

Figure 5. The overall layout of the core area of the Baisi logistics group. Source: Self-made. 
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the supporting part includes functions such as commerce, training and residence（Figure 4,Figure 5）. 

The plan emphasizes the spatial organization mode of the front store and the rear park of the logistics 
park. The two sides of the main transportation interface form functions such as commerce, research and 
development, and office. Several logistics units are arranged on the back of the service interface to fully 
activate the value of land use. The unit combinations of different sizes are formed through land division, 
including 0.1-0.4 km2 of units carrying e-commerce, scientific innovation and brand e-commerce, 1-1.5 
km2 of units carrying bulk logistics, and about 0.4-0.8 km2 of units carrying intercity commerce and 
comprehensive services. 

4. Construction of Planning Mode for China's New Generation Logistics 
Industrial Park 
Combined with the construction characteristics of Baisi logistics group and meeting the requirements of 
regional and urban high-quality development in the new era, this paper discusses the planning mode of 
building a new generation of Logistics Industrial Park in China. 

4.1. Combination of spatial organization and changes in investment entities  

There are mainly five investment and operation cooperation modes in China's logistics industry parks: 
land use rights paid transfer mode, self-operation and bidding operations, ‘investment-operation-
transfer’ mode, joint venture mode, and government-enterprise cooperation mode. Most of the new 
generation of logistics parks adopt a cooperative operation form led by the government and enterprises 
as the main body. The main body of investment in the logistics park is constantly changing with the 
upgrading of the logistics industry and the increase of logistics types. Considering its complex and 
diversified investors, the spatial organization of the new generation Logistics Industrial Park forecasts and 
elastically adjusts the scale of different types of logistics land to form block modules of different sizes, 
which can effectively deal with various uncertain factors in the development process on the premise of 
meeting the needs of industrial positioning. 

4.2. Combination of business format and Internet economic needs  

‘Reducing costs and increasing efficiency’ is the most urgent need of the logistics industry, and it is also 
the purpose of the transformation and upgrading of logistics enterprises' automation and information 
technology. The Internet economy has given birth to artificial intelligence technology, which has achieved 
a greater degree of ‘cost reduction and efficiency increase’. Under its influence, the format composition 
of China's new generation Logistics Industrial Park is not only maintaining the traditional commercial 
logistics format, but also extending to both ends of the industrial chain. Upward is to extend to business 
finance, headquarters office, smart service, technology research and development, e-commerce maker 
incubation, brand incubation, vocational education and training; downward, to extend to smart logistics, 
processing industry, and related industries to undertake and refine business formats. With the wide 
application of emerging technologies and the continuous upgrading of user experience, new challenges 
will appear in the operation ideas and business models of the new generation Logistics Industrial Park. 
Combining the business form composition with the needs of the Internet economy can have a relatively 
broad development space on the premise of controlling the logistics cost of enterprises. 

4.3. Combination of supporting facilities and integrated development of industry and city  

Logistics park is a place for centralized organization and management of logistics nodes. Firstly, it has 
social functions such as promoting regional economic development and enhancing regional 
competitiveness. Secondly, it has basic business functions, including transportation, warehousing, 
packaging, loading and unloading, handling, circulation processing, distribution, information and 
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consulting services. At the same time, the construction of office, financial, living, and comprehensive 
services supporting business functions is also indispensable. The construction of China's new-generation 
logistics industrial park has typical Chinese characteristics in terms of supporting facilities and value-
added services, that is, it is integrated with the development of industry and city. First, consider the 
integration of industry and countryside, improve the characteristic logistics industry chain and improve 
the quality of rural logistics industry by adding auxiliary service functions with rural characteristics; The 
second is the combination of industry and urban area. By coordinating the relationship between 
industrial functions and residential communities, integrating supporting facilities, promoting the balance 
between work and housing, and realizing the integration of 15 minute life circle and employment circle. 

4.4. Combination of landscape image shaping and ‘Chinese dream’ 

As a socialist country, China upholds the Marxist ecological economy thinking, combined with China's 
actual development situation, and regards the construction of ecological civilization as an important way 
to lead China's economic growth and realize the ‘Chinese Dream’. The construction of China's new-
generation logistics industrial park has also clarified the direction of green development. Ecological 
maintenance is as important as economic growth. The new construction mode requires the park to shape 
the landscape on the basis of maintaining the ecological environment, reflect the Chinese style, strictly 
abide by the ecological bottom line, separate the functional areas with natural elements such as pastoral, 
green corridor and water system, create a characteristic layout integrating ecology and life, and realize 
the high fit between the physical industry and the ecological and cultural landscape. The logistics industry 
cluster ‘surrounded by blue and green and integrated with culture and scenery’ is the result of industrial 
division with Chinese characteristics, the basic direction of building a green and low-carbon circular 
development industrial system, and an important embodiment of the ‘Chinese dream’. 

5. Conclusion and outlook 
After in-depth understanding of the development history, planning characteristics and development 
trends of China's logistics industrial parks, the importance of space utilization in the suburbs of Chinese 
cities has been affirmed. The analysis of the Baisi logistics group in Hebi City, Henan Province is helpful to 
explore the planning methods of logistics industrial parks under the background of the Internet economy 
and the requirements of regional high-quality development, and further build the basic planning model 
of China's new generation of logistics industrial parks. The planning of China's new-generation logistics 
industrial park requires the combination of spatial organization and changes in investment entities, 
business structure and Internet economic development, facilities and industrial-city integration and 
development, and landscape modeling and the ‘Chinese Dream’. Therefore, this study will focus on the 
functional transformation and economic activation of the new generation Logistics Industrial Park, which 
provides a new method and new path for promoting urban-rural integration and realizing regional high-
quality development. However, in terms of specific planning strategy and detailed layout design, further 
discussion and thinking are needed. 
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Abstract 

Nowadays, China's economic development has entered a new normal, and the mainline of urban 
construction is increasingly shifting from "incremental development of the new area" to "urban 
renewal of city center area". As a result, the urban renewal market is expanding rapidly and is 
becoming a new growth point for urban development. At the same time, with the 
implementation of urban renewal for the first time in the 14th Five-Year Plan, major cities across 
the country have released their urban renewal policies one after another, with a unified emphasis 
on preventing large-scale demolition and construction, while local policies have different 
emphases: Beijing and Chengdu place more emphasis on organic urban renewal, Chongqing 
encourages more market-oriented operations, and cities in Guangdong focus on further 
improving the existing policy system, while "determine the main body of coordination", "create a 
vibrant space", "retain the fire and smoke", "establish a whole life cycle management system" 
and "establish a whole life cycle management system" are the keywords in Shanghai's latest 
legislative document. In general, it seems that China's urban renewal is presenting a new 
situation of multi-dimensional values, multiple models, multi-disciplinary exploration and multi-
dimensional governance, and its spatial trend is transforming from "point-level building renewal" 
to "piecewise overall renewal".  
 
As the basic unit of the urban organism, community is the core point to promote the urban 
renewal. This paper will start from the meaning and demand of urban renewal, reveal the current 
dilemma and development trend of community renewal, and take the renewal planning of Bajiao 
community in Shijingshan District, Beijing as an example to discuss how to introduce a new way 
of thinking—urban diagnosis, to gain a deeper understanding of the community's operation and 
development patterns, to accurately diagnose the community's internal problems, to help grasp 
the key elememts of renewal, and then to formulate scientific and reasonable planning and 
renewal strategies and management policies. 
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S I T E 

1. The meaning, needs and trials of community renewal 
1.1. Community and Community Renewal 

As one of the critical spatial carriers for industry and population, community is the medium that links 
different functional modules of the city. This discussion focuses on residential communities, which not 
only refer to the gathering and residence of a certain number of people, but also contain the social 
activities surrounding residential activities and various service facilities. Residential communities carry 
the functions of urban cultural linkages, psychological identity, and emotional belonging. The vitality of a 
community is an important lever to stimulate the life of a city, as it integrates community popularity, 
lifestyle, competitiveness, and operation mode. 

The essence of community renewal is the timely restoration, remediation, and enhancement actions to 
compensate for the mismatch between supply and demand in the use of existing settlements during the 
life cycle of the buildings. Compared with new communities, existing communities in old urban areas that 
have been in operation for more than a decade or even decades have more active people activities, rich 
historical data, and strong psychological identity and emotional belonging. However, over time, due to 
objective constraints such as construction quality, maintenance, and operation, the original physical 
facilities and functional spaces of the settlements gradually decline or are in short supply, making it 
difficult to match the regular usage requirements of residents. On the other hand, with the development 
of society and economy and changes in lifestyle and technologies, the quality of the living environment 
and available services remain limited, making it difficult to match the rising standards and new demands. 
So the vitality of the community is significantly reduced. This has become the primary goal of community 
renewal planning. 

For example, the Bajiao neighborhood in Beijing's Shijingshan District, which is known as the western 
gateway to the capital, is located next to the rolling hills to the west, and has a superior ecological 
environment and low overall development density (Figure 1). The Bajiao neighborhood in the central part 
of Shijingshan District includes four old neighborhoods: Bajiao North Road, Bajiao North Lane, Shougang 
Bajiao and Bajiao Zhongli, with a total area of about 80 hectares (Figure 2), which will be collectively 
referred to as the Bajiao neighborhood. 

These four communities were originally built around the 1960s as Shougang residential areas. They were 
once the first urbanized areas in Shijingshan District, forming a specific historical and cultural atmosphere 
for a long time. They have become an essential window for the Shijingshan District to showcase the 
image and management of the community to the outside world. However, because the area has been 
built for a long time, the overall appearance has become obsolete, and the existing low-quality street 
space, small and scarce public interaction space, and scattered and disordered parking space are no 
longer able to meet the demands of the community's indigenous residents and new residents. 

图 

 

 

 

 

 

Figure 1 The location of Shijingshan District 
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Figure 2 The location of Bajiao Community 

In addition, based on the communications with the district planning department, with the guidance of 
Beijing's overall planning Shijingshan District is to become a national green transformation demonstration 
area, a green and low-carbon western capital comprehensive service area for the western Beijing, and an 
ecological demonstration area with the integration of landscape and culture. Thus, the specific work of 
creating urban gardening, road shading, community boutique, etc. is inseparable from the Bajiao 
community renewal. Therefore, the community of Bajiao needs “prescribing the right medicine for the 
right problem” to create a better community with a high quality of life. 

1.2 Traditional Community Renewal Planning Attempts 

Looking back at the past decades, the earlier community renewal practices were mainly through the 
following two types of paths: (1) single retention renovation, i.e., renovation of roads, building facades 
and other public interfaces in existing communities. This type of renovation is mostly a single special 
image enhancement, such as the renovation of building facades, optimization of road landscape, and 
replacement of street furniture, which has played a role in the improvement of urban appearance. (2) 
Multi-disciplinary regeneration, which aims to improve the "U" shaped space of the street through the 
cooperation of multiple fields such as the building facade, street functions, street furniture, public 
landscape, road traffic and municipal facilities. Facing the development demands of community renewal 
in the new era, it is far from enough to only renovate urban buildings and streets. Community renewal 
needs to start from the key "foci" of the city and the systematic factors behind them to improve urban 
public space based on human needs, thus creating a better place for residents. 

In order to prevent and solve urban problems, China has promoted ‘urban health checkups’ in major 
cities in recent years to better support the planning work. As many as 59 cities have been identified as 
samples for ‘urban health checkups’ by 2021. In 2018, Beijing, as the first city to carry out urban health 
checkups, put the requirement of conducting and normalizing the urban health checkup in the Beijing 
Master Plan (2018-2035). It asked for regularized urban health check-ups to achieve "one health check-up 
per year and one assessment per five years”. The Beijing Shijingshan District, where the Bajiao 
community is located, commissioned the Beijing Institute of Surveying and Mapping Design to prepare 
the "Bajiao Street Urban Health Check Assessment Report", which investigates and analyzes seven 
aspects, including urban population, land and buildings, comprehensive transportation, public facilities, 
urban environment, urban security, and urban hot spots. Based on the content, this city check-up report 
not only sorts out the current construction situation of the city, but also analyzes the future development 
space of the city. At the same time, it brings up corresponding work suggestions, offering a clear guidance 
for the future development of the area. 

However, from the perspective of guiding communities in formulating planning strategies, the report still 
has shortcomings in the analysis of community operation: firstly, the object of the study is biased towards 
the traditional approach of focusing on physical space elements, with emphasis on morphological 
elements such as buildings, land and roads, while neglecting mobile elements such as people, vehicles 
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and industries in urban space. Second, the analysis of the current state of community development and 
construction is the main focus, and the research on the history of community development and the 
process of problem generation in the past 5-10 years is insufficient, lacking "medical history analysis"; 
third, the problems are mainly stated objectively, lacking the exploration of the planning, policy, and 
institutional reasons behind the problems and phenomena, and the analysis of the community remains at 
the "inspection" level, easily leading to a superficial ‘prescription’ that only deals with the problem 
shown. In view of the limitations of urban physical examination, this study brings up the concept of urban 
diagnosis to expand and enrich the meaning of urban investigation and research. 

2. Intervention of Urban Diagnosis 
2.1 Concept and meaning of urban diagnosis 

The term "diagnosis" is recognized as a bridge between basic medical science and clinical practice in the 
medical field and is also a key to open the door of clinical practice. For Urban Planning, theory and 
practice methods also consist of two important parts. The former is the summary of the laws of urban 
development and the explanation of planning values and methods, while the latter is the application of 
specific interventions in urban space. However, from the viewpoint of planning work in China and the 
world, there is still an obvious disconnect between planning theory and practical application. Between 
theory and practice, there lacks a ‘diagnosis’ period to connect the two parts, to make judgements on the 
current status and demands of the city based on the data generated in the past and present, and to 
provide support for the following planning practice. 

Urban diagnosis, in the context of modern planning, is a process of analyzing the operation of a specific 
city by applying the laws, theories and experiences summarized in urban research and practice, 
identifying problems and exploring their causes. The diagnostic idea, to a large extent, combines 
problems, demands, and laws, and provides more comprehensive information and analysis on the basis 
of urban ‘physical examination’. It can guide the subsequent strategic planning recommendations. It 
reflects the view and method of treating cities as living organisms, which has become an important trend 
in solving urban problems and making urban planning regulations in recent years. 

2.2 Expansion of urban diagnosis in the era of big data 

Since the 21st century, the rapid development of new technologies, represented by the "big data, 
artificial intelligence, mobile internet, and cloud computing" ①, has brought revolutionary changes to 
the production and life of modern people. Through the acquisition and processing of big data on the 
Internet, various new types of data with different data sources, accuracy levels, and data models are 
widely used in the urban field, providing unprecedented information support for urban problem 
judgment and research. 

For urban diagnosis, at the technical level, multi-source big data provides a new perspective for observing 
and studying cities. Compared with traditional urban research, which relies more on field observation, 
statistical data and sample survey, multi-source big data can present development patterns more clearly 
by comparing data in different time sections; on the other hand, it can provide fine-grained information 
to the individual behavior, the trajectory of each vehicle, and the physical environment of each building. 
It provides a data basis and technical support for systematic and quantitative diagnosis standards. By 
analogy with medical diagnosis, multi-source big data provides planners with tools such as "microscope", 
"X-ray" and "MRI" to observe the city. In addition, compared with the side effects of clinical medical data 
acquisition on samples, the access to urban data is more convenient and can even achieve all-round real-
time monitoring, which is significant in supporting the urban diagnosis system and promoting changes. 
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2.3 Application of Urban Diagnosis in Community Renewal 

The hierarchy of urban diagnosis includes the overall level, the system level and the district level, and the 
needs for diagnosis at different levels of planning or policy making have different focuses. The diagnosis 
of community belongs to the district level. The focus of the diagnosis is not related to the systematic 
diagnosis, because the district itself is only a component of the city. The emphases are on the 
combination of the positioning and characteristics of the district itself to judge whether its function is in 
line with its role setting, and then to carry out the diagnosis at the medium and micro scales. 

From the viewpoint of ideology and methodology, urban diagnosis is influenced by the diagnostic 
thinking and methodology of medical science and other disciplines. It is also rooted in the existing 
rational thinking of modern urban planning, the planning idea of "shape and flow interaction", and the 
theory of ‘urban life’. From the perspective of ‘urban life’, the objects to be examined and diagnosed in a 
city can be divided into eight major systems: information and decision making, energy, water resources, 
material circulation, atmosphere, production, life and balance maintenance, each of which is relatively 
independent and interrelated. The residential community is the main component of the urban living 
system. According to the element composition and diagnosis system of the 8 systems, community vitality 
is the main measure of living system diagnosis, and its main diagnostic indicators include four major 
aspects, such as crowd concentration, public service supply, public space usage and community activity 
participation. Combining multi-source big data and the corresponding comprehensive urban diagnostic 
model② to quantify and compare the current and historical operation of these elements and to find the 
parts that need improvement are the keys to the diagnostic work in community renewal planning (Figure 
3). 

 
Figure 3 Diagnostic model of community (living system), main examination indicators and data sources 
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3. Diagnostic application in the regeneration planning of Bajiao community in 
Shijingshan District, Beijing 
3.1 Working framework 

The urban renewal of the Bajiao community in Shijingshan District, Beijing, introduced the ideological 
method of urban diagnosis. Based on the urban examination report, it further helped the community 
planning to better grasp the key contradictions in the complex system and formulate scientific and 
reasonable planning, as well as renewal strategies and management policies. The work process was 
divided into the following four steps: first, we conducted an urban diagnosis of the planning area, verified 
the current problems reflected in the research report through the results of the diagnosis, and traced the 
"medical history" to sort out the implementation of the community renewal work and the feedback of 
the effect; at the same time, we used a combination of traditional research data and multi-source big 
data to carry out a comprehensive study of the overall community. The next step was to draw a diagnosis 
of the Bajiao community through the integration of all the information; finally, a targeted community 
renewal planning strategy was formulated based on the diagnosis. 

3.2 City Consultation 

(1) Subject of consultation 

In view of the characteristics of the Bajiao community, the consultation was conducted in five groups of 
people, namely the government officials in charge of Shijingshan District, the person in charge of 
Shijingshan Branch of Beijing Planning Commission, the person in charge of Bajiao Street, the residents of 
the community, the property management staff, and the staff of district services and facilities, etc. 
Different consultation methods and focuses were adopted according to the characteristics of different 
groups of people. By sorting out the information from the consultation, it can be found that the issues 
with the highest concern for the development of the area were focused on parking lots, public space, 
pedestrian environment, activities for the elderly, and illegal buildings. 

(2) The main complaint  

In the communication with the relevant government officials in charge of the district, we learned that the 
main demand of organizing the Bajiao community renewal planning was to improve the lower quality 
community streets and public space (Figure 4) in order to meet the standard of building an ecological and 
livable demonstration area with mountain and water culture integration in Shijingshan District. It was 
crucial to pinpoint the needs of community users for public space and service facilities, sort out the 
elements that negatively affect the quality of community space, identify the specific types and scales of 
facilities that were lacking in the community, and propose corresponding regeneration strategies. This 
claim was clearly described, in line with the field research findings, providing a clear guidance. 

 
Figure 4 Public space and street quality of the base 

(3) Medical history analysis: history of transformation and implementation 

Renewal work was carried out in the area three years ago. At that time, the focus was mainly on the 
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beautification of street facades along the streets and the necessary traffic organization, but the overall 
effect on the area was very limited after the completion of the renovation work. After field research and 
interview assessment, the main reasons for the limited effect include three points: First, the efforts were 
limited to the beatification of the street facade, wall painting, and billboard rectification work. The street 
space lacked multi-level, three-dimensional consideration. There was also lack of consideration for the 
ground material, green landscape, public space, and street furniture. Second, the renewal and 
transformation were not combined with human activities. Third, the investment was too homogeneous. 
Almost every street and every building were upgraded, but there was a lack of concentrated highlights, 
which made it difficult to be perceived and recognized by the public. The area lacked representative 
images and activity cores (Figure 5). 

 
Figure 5 Separation fence, building façade and fence after the last round of remediation 

3.3 Multi-source data-based inspection of urban living systems 

According to the main functions of the Baijiao community, the corresponding indicators of the urban 
living system were examined. Based on the Urban Vitality Diagnostic Model ③, the community vitality 
examination had four main indicators, including crowd concentration, public facility supply, public space 
use, and community activity participation. At the same time, based on the indicators, a more in-depth 
analysis of their spatial and temporal changes was carried out. The main data used include not only 
traditional data such as questionnaire data and field research data, but also multi-source big data such as 
web map heat data, POI data, and video surveillance data. 

(1) Community Vitality 

The community vitality of the Bajiao community was diagnosed according to the urban vitality diagnostic 
model. The results showed that the regional single-day average vitality value was 27.5, which was 
moderately low compared with similar regions in China, and even slightly lower than other neighboring 
communities (Figure 6), reflecting a certain lack of vitality in the region. It was necessary to further 
examine the four indicators related to urban vitality. 

 
Figure 6 Results of Bajiao Community Vitality Diagnosis (500m*500m grid) 

(2) Crowd Clustering 
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The heat data provided by Tencent's "Yitravel" was used to check the crowd concentration in the Bajiao 
neighborhood. The main components of the check included the size and density of the crowd gathering 
throughout the day, and the change of crowd gathering during the day. Based on the vectorization of this 
heat map data, the study calculated the average value of crowd clustering throughout the day (Figure 7) 
and divided the corresponding clustering into seven levels, with values ranging from 0.35 to 11.5 and 
higher heat values representing higher crowd density. The overall single-day average heat value of the 
Bajiao community was 3.70, which is a medium level in comparison with similar areas in China. 
Considering the smallest unit suggested for community management and planning strategy, the whole 
planning area was divided into 5 plot units based on factors such as roads, property rights, and property 
management. The population agglomeration scale of each unit by time was calculated based on the area 
size and heat level (Fig. 8, Figure 9, Figure 10). 

 

 
Figure 7 Heat map of regional crowd gathering (average value throughout the day) 

 
Fig. 8 Heat value of population clustering in each plot unit (8:00) 
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Figure 9 Heat value of crowd gathering in each plot unit (15:00) 

 
Figure 10 Heat value of crowd gathering in each plot unit (21:00) 

(3) Public service supply 

The scale of public service supply was obtained by the number of specific POIs within 100 meters around 
the point, and the richness of supply was calculated by the information entropy of POI categories. Based 
on the two, a composite index of public service supply level was established to directly reflect the overall 
situation of public service supply in the region. 

In selecting the public service facilities to be examined, a total of 15 facilities in four categories were 
selected (Table 1). The selection criteria were based on two main considerations: first, the area belongs 
to an old community in an urban center, and the public services needed were mainly for daily life in the 
community; second, the total area was only 80 hectares, and the facilities examined within the base are 
mainly at the community level, while municipal or district-level facilities, such as hospitals and schools, 
were studied in a larger context. 

The quantitative diagnosis shows that the total number of the 4 types of facilities within the Bajiao 
community was 56. The category-based information entropy is 1.78.  The overall public service facility 
supply level was 6.75, which is moderately low in comparison with similar areas (Figure 11). In terms of 
specific POI types, the supply of regional commercial and community-based services was better; the 
number of leisure facilities was slightly insufficient; public parking facilities had a more obvious deficiency 
(Figure 12). 
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Table 1 Facilities selected for public service supply diagnosis and classification 

Facility Type Facility Content 

Business Facilities Food markets, supermarkets, hardware stores, restaurants, banks 

Community 
Service Facilities 

Community activity center, elderly service center, medical station, postal 
service, police station 

Leisure facilities Coffee cafe, chess and card room, gym, internet cafe 

Parking facilities Open to the community of public parking / storage 

 

 
Figure 11 Regional community public service facility supply levels 

 

 
Figure 12 Major types of facility supply levels 

1486



(Top left: commercial facilities, top right: community service facilities, bottom left: parking facilities, 
bottom right: recreational facilities) 

(4) Public space use 

Regional public space usage is mainly quantified by the number of people and duration of outdoor 
activities in each block unit. The project used a combination of community video data and field 
observation research. Firstly, the overall intensity of regional public space usage was calculated. After 
dimensionless processing, the average value of the whole day was 36.7, which is a medium-low level in 
comparison with similar regions. This reflects the low level of public space usage. 

In addition, the study further tracked the public space usage of each area unit in and around the Bajiao 
community at different times of the day, and clustered the area units according to the intensity of use 
and time of day. As can be seen, the plots were divided into three main categories in terms of the active 
time of public space usage: first, higher activity in the morning and evening, and lower activity during the 
day (working hours); second, higher activity during the day (working hours), and lower activity in the 
morning and evening; and third, more stable activity overall. After adding the classification of the 
intensity of usage, the total can be divided into eight categories (Figure 13), of which the base range 
mainly includes four categories (Figure 14). In terms of area, the morning and evening active ones and 
daytime active ones accounted for almost half each. 

1487



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 Clustering of plot units based on outdoor activity time and size characteristics 
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Figure 14 Classification of outdoor activity time - size of each block unit in the Bajiao community 

(5) Community event organization participation 

According to the data compiled from community video analysis, online questionnaires, resident 
interviews, and on-site research, the activity time of the population in Bajiao community, i.e. the average 
time per person per day for the use of public facilities and public spaces, was 1.4 hours, which was at a 
moderate to low level compared to similar areas in China, reflecting the low level of community activity 
participation. Based on the experience of similar cases, the possible reasons include: climatic reasons 
(cold, rainy, etc.), high proportion of working people (young adults) in the community, insufficient supply 
of public services in the community, insufficient scale of public spaces and lack of attractiveness of public 
spaces. From the meteorological characteristics of Beijing and the demographic data, the hot-summer-
cold-winter climate and air pollution may be one of the reasons for the low participation in outdoor 
activities. The community's demographic structure, on the other hand, was generally balanced, with a 
little bit more aging problem. So, the demographics cannot explain the problem. To further search for the 
causes of the problem, an in-depth examination of the specific types of community activities within the 
area and their changes over time during the day showed that the diversity of the major community 
activities occurring within the Bajiao community was low, with a predominantly spontaneous type of 
organization and a low degree of community or commercial agency dominance. The public space did not 
have a significant effect on activities. In terms of activity time, the daytime (working hours) was the peak 
of activity intensity, and after 20:00 p.m. the usage rate of both facilities and public space decreased 
rapidly, reflecting the low level of participation of young people or office workers in community activities. 

3.4 Diagnostic conclusion 

According to the information from the integration of different urban inquiry objects and methods, the 
Bajiao community, as a typical community for workers built more than 30 years ago, has been an 
example of advanced community for a certain period of time after its completion. Even until today, the 
old residents still retain their sense of community belonging and honor. However, as time passes by, the 
area, whether in terms of spatial structure, urban management, traffic organization, or image and 
appearance, can no longer fully meet the current community's demographic structure and living needs. It 
is even more difficult to meet the latest development requirements of Shijingshan District, which is to 
build an ecological and livable demonstration area integrating landscape and culture. 

From the examination of the community living system in Bajiao District based on multi-source data, the 
overall vitality of the area is insufficient, the scale of crowd gathering is relatively normal, while the three 
indicators—public service supply level, intensity of public space use and community activity participation, 
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are low compared with similar areas (Table 2), meaning that the residential and working population 
amount of the area is reasonable, but the inadequacy of facilities, space creation, and activity 
organization affects the vitality and quality of life of the community, resulting in the phenomenon that a 
large number of residents are either unwilling to go out for activities, or choose to go to more distant 
places to use public facilities or carry out community activities. 

Table 2 Conclusions of the Bajiao Community Living System Inspection ④ 

Tier 1 

Indicators 
Data 

Refer

ence 

Tier 2 

Indicators 
Data 

Refere

nce 
Tier 3 Indicators Data 

Referen

ce 

Community 

Vitality 
27.5  32-42 

Crowd 

Clustering 

(Single day 

average) 

3.7 → 30-50 

Spatial 

dispersion 

(Standard 

deviation) 

4.6 3.0-4.0 

Temporal 

dispersion 

(Standard 

deviation) 

3.9 2.6-3.3 

Public 

Services 

Supply Level 

6.7  8-16 

Number of 

facilities 

(normalized 

number) 

9 10-20 

Facility Richness 

(Entropy value) 
1.7 2.1-3.6 

Public space 

Intensity of 

use 

1.4  2-6 

Usage efficiency 

(Personnel*hour

/square meter) 

25→ 19-38 

Usage 

Continuity 

(%) 

29 21-50 

Community 

Events 
38 

50-

100 

Event size 

(Persons*hours) 
97 

130-

520 
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Participation Activity diversity 

(Entropy value) 
1.4 2.5-6.1 

 

3.5 Feedback on diagnostic results: developing planning strategies 

In response to the problems of public space and facilities in the diagnosis, according to the experience of 
past urban renewal implementation, the overly even resource input has caused the scattered and limited 
outcomes. On the one hand, this fails to attract the attention of community users and administrators; on 
the other hand, it violates the principle that activities and vitality need to be concentrated. Therefore, 
this urban renewal established the planning principle of "systematization, local activation, and point to 
area". A series of strategies have been adopted, such as the expansion of public space through 
comprehensive parking regulation, the creation of refined scenes to improve the quality of public space, 
and the construction of 15-minute living circle to complement the supporting facilities. These strategies 
focused on solving the most critical and urgent issues to achieve the goal of urban renewal with minimal 
resources and cost (Figure 15). 

 
Figure 15 Bajiao Community Renewal Plan Master Plan 

Figure 16 Comprehensive parking regulation 

(1) Strategy 1: Comprehensive parking regulation to release more space for public activities 
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According to the diagnosis, the main problem of the Bajiao community in terms of physical space is the 
lack of public space and public facilities, which is largely due to the large amount of surface parking 
crowding out the space. In order to solve the problem of difficult parking in the area, parking 
improvement was carried out in two major directions: lineary combination and local reshaping, in order 
to release more space for public activities. 

Firstly, the roads are divided into traffic-oriented roads and life-style roads based on characteristics. 
Traffic-oriented roads are prohibited from on-street parking, and life-style roads are designed with 
legalized single-sided or double-sided parking according to the width of the road. Secondly, sidewalk 
occupied parking is banned to ensure the completeness of the slow traffic system. (Figure 16) 

The local reshaping aims to make use of the vacant land left by the demolition of the bad building at the 
intersection of Bajiao West Street and Bajiao Road to create a community center in the form of "urban 
green steps" (Figure 17), forming a vibrant landmark for the area while making full use of the 
underground space to provide about 250-300 parking spaces for the community. This step will realize the 
integration of social parking, community management, fashion, catering, leisure, and public green space, 
solving as many problems as possible within a limited space. 

果 

Figure 17 "Urban Green Step" community center plot effect 

Fig. 18 Slow moving through flexible streets 

(2) Strategy 2: Refine scene creation and optimize the quality of existing public space 

In response to the deficiencies in the scale and quality of public space in the area as pointed out in the 
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diagnostic report, this renewal plan follows the principles of focusing on the residents' usage needs and 
making full use of the current resources, avoiding major demolition and construction, and using micro-
renewal, scene creation and refined management to improve the quality of the existing street and 
activity space in the community. The main ways include: ○1  Renovations of ground-level motor vehicle 
and non-motorized vehicle parking, unused debris piles and low-quality landscape flower beds on both 
sides of community streets. This is to create flexible roadside spaces with leisure, sports and interaction 
functions (Figure 18). 

○2 Increase the scope of centralized activity space by demolishing old boiler houses and other illegal 
buildings, partially adjusting the internal roads of the district, and implanting fitness facilities, small 
courts, small restaurants, libraries, activity rooms, and other functions around public mini-plazas to form 
a clear internal community activity center (Figure 19); 3) fine-tuning and micro-renewal of building 
spacing space to improve non-motorized vehicle parking, temporary placement of household garbage, 
and neighborhood communication facilities. 

 
Figure 19 Community Internal Activity Center Design Master Plan 

(3) Strategy 3: 15-minute living circle construction, complementing the basic public service facilities 

The "15-minute community living circle" refers to the community area that provides basic services and 
public activities within a 15-minute walking distance of the residents' living location. It provides a safe, 
friendly, and comfortable platform for basic social and living functions. This concept was introduced in 
the Bajiao Community Renewal Plan to solve the problem of lack of supply in public services as revealed 
in the community urban diagnosis. The coverage of non-commercial facilities such as education, medical 
care and elderly care is calculated based on 15-minute walking distance (Figure 20), and the missing 
facilities are supplemented on this basis. For commercial facilities such as restaurants, cafes, 
supermarkets and culture, the demand for community activities in different time periods is firstly 
projected based on the results of urban inquiry, medical examination, and life system examination, and 
the supplementation of corresponding facilities is proposed accordingly. For commercial facilities such as 
restaurants, cafes, supermarkets, culture, etc., the demand for community activities at different times is 
first projected based on the results of the urban consultation, medical examination and life system 
examination. Based on this, the principles of supplementation, spatial support, and policy guidance are 
proposed accordingly. 
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Figure 20 Planning of public service facilities in and around the community 

(From left to right: kindergartens, primary and secondary schools, medical facilities, elderly facilities, 
cultural facilities) 

4. Conclusion 
Community is the basic unit of urban administration, an important support for non-productive urban 
activities, the basis for the quality of life and happiness of most residents, and an important guarantee of 
urban vitality and attractiveness. With the shift of China's urban development from increment-led to 
stock-led, the renewal of existing communities has become an important initiative to optimize urban 
quality and promote people's quality of life. The diverse crowd activities, historical data, and demands of 
existing communities determine the central position of accurate problem diagnosis in urban 
development, renewal and administration processes. 

Based on the urban diagnostic approach, this paper uses multi-source big data and combines the actual 
situation and renewal needs of the Bajiao community to carry out diagnostic work including phenomena 
analysis, medical history research, urban inquiry and life system examination for the area, revealing the 
regional operation status and problems that cannot be reflected by traditional data and research 
methods. It provides a scientific basis for community renewal and guides the formulation of community 
renewal strategies and planning. As a micro-level practice of urban diagnosis, it has, to a certain extent, 
verified the practicality, advancement, and effectiveness of the urban diagnosis in understanding the 
operation status of cities, revealing urban development problems and their causes, and guiding the 
formulation of urban policies and plans. 

 

Note: 
①"big data, artificial intelligence, mobile internet, and cloud computing" are the new technologies 
represented by the big data, artificial intelligence, mobile internet, and cloud computing. 

② Comprehensive urban diagnostic model is a diagnostic model based on the overall health status of the 
city under the integrated influence of various subsystems, specifically including city IQ model, urban 
vitality model, urban mobility model, and sustainable development model (Ye, Zhongnan, 2018). 

③  City Vitality Diagnostic Model is a comprehensive city diagnostic model that combines the 
characteristics of heat map and POI data, and introduces two indicators—crowd concentration intensity 
Q and facility richness D, to describe the crowd concentration and public service supply in a certain time 
and space range, which is calculated as: 
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Vr: The level of urban vitality within a radius r of a location. 

Qrt: the intensity of crowding within a radius r at time t. 

t: time section, t=1,2,3, ......, 24. 

Dr: Facility richness within a radius r. 

r: radius of the study area. 

α, β: indicator weights, determined by hierarchical analysis. 

l: locational coefficient 

④ The reference standard in the table was established by selecting 15 similar areas (Shanghai Anshan 
New Village, Shanghai Caoyang New Village, Nanjing Gulou Community, etc.) across the country, and 
acquiring and comparing their corresponding data. The horizontal arrows indicate that the corresponding 
indicators are around the average value of the benchmark cases; upward arrows indicates that it is higher 
than the average value, and downward indicates that it is lower than the average value. 
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Abstract 

With the emerging technologies in Intelligent Transportation System (ITS), the adaptive operation 
of road space is likely to be realised within decades. An intelligent street can learn and improve its 
decision-making on the right-of-way (ROW) for road users, liberating more active pedestrian space 
while maintaining traffic safety and efficiency. However, there is a lack of effective controlling 
techniques for these adaptive street infrastructures. To fill this gap in existing studies, we formulate 
this control problem as a Markov Game and develop a solution based on the multi-agent Deep 
Deterministic Policy Gradient (MADDPG) algorithm. The proposed model can dynamically assign 
ROW for sidewalks, autonomous vehicles (AVs) driving lanes and on-street parking areas in real-
time. Integrated with the SUMO traffic simulator, this model was evaluated using the road network 
of the South Kensington District against three cases of divergent traffic conditions: pedestrian flow 
rates, AVs traffic flow rates and parking demands. Results reveal that our model can achieve an 
average reduction of 3.87% and 6.26% in street space assigned for on-street parking and vehicular 
operations. Combined with space gained by limiting the number of driving lanes, the average 
proportion of sidewalks to total widths of streets can significantly increase by 10.13%.     

 

Keywords 

Road Design, Intelligent Transport System, Reinforcement Learning, Autonomous Vehicles, Smart 
City  

1. Introduction  

As the principal focus of city planning generally shifted from massive land development to localised urban 
renewal based on the built areas, developed cities are encouraging advanced technologies and pioneering 
practices to be deployed (Batty et al., 2012). This new wave of renovation depicts an intelligent, low-
carbon, environmentally-friendly and human-centred urban space (Anthopoulos, 2017). Emerging 
technologies in the Intelligent Transport System (ITS) represent one strong incentive for urban renewal. 
The prominent disruptive technology would be autonomous vehicles (AVs). AVs transport is anticipated to 
be a safer and more efficient alternative to human-driven vehicles in urban mobility (Koopman and 
Wagner, 2017). Zhang (2015) modelled the shared AVs (SAVs) and found that they are likely to liberate 
over 80% of the existing parking space and fundamentally change the parking patterns since AVs could 
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deliver the working class to downtown districts and autopilot to suburban districts for parking and charging. 
Meanwhile, Massar et al. (2021) and Rafael et al. (2020) concluded that electricity-powered AVs (EAVs) 
could reduce greenhouse gases (GHG) and air pollutants emission by 35% and 30%, respectively. However, 
a significant body of research, such as Duarte and Ratti (2018), predicted that the deployment of AVs to 
urban space would induce travel demands, compress active modes used for short-range trips, and 
exacerbate traffic conditions in already congested areas.  

Undoubtedly, proactively upgrading the road infrastructure and installing advanced road facilities are the 
premises to adapt the future road space to AVs mobility. However, discussion on the future roads is on the 
rise, whereas concrete controlling techniques still represent a gap. Therefore, we propose a model that 
dynamically assigns ROW for sidewalks, AVs driving lanes and on-street parking areas in real-time to 
address these omissions. This control problem is formulated as a Markov Game and solved using a 
Reinforcement Learning (RL) method, namely the multi-agent Deep Deterministic Policy Gradient 
(MADDPG) algorithm. Our model has been applied to the road network of the South Kensington District 
and tested under three traffic conditions. 

The contribution of our paper is both theoretical and methodological. 

 Our method provides a novel solution to improve road traffic management of basic road 
geometries and complex road networks. 

 This method can optimise the right-of-way (ROW) assignment tasks for sidewalks, driving lanes 
and on-street parking in traffic engineering and urban planning. 

 As a building block to ITS and to reshaping the road space, our devised methods can further 
integrate with other ITS technologies. 

The synopsis of the remainder of this paper is specified as follows —section 2 reviews the future road 
space, on-street parking operation and reinforcement learning. We specify our model and the proposed 
MADDPG algorithm in Section 3. Section 4 introduces the study case and traffic conditions for testing. 
Section 5 demonstrates results, and Section 6 discuss and concludes the paper. 

2. Literature Review 

2.1. Future Road Space and Complete Street Scheme 

The future road space and how emerging technologies may reshape it are gaining popularity not solely 
confined to the arena of transportation, but urban planning, computer science and telecommunication. A 
growing body of studies has proposed, devised or improved critical technologies implemented to road 
space. For instance, adaptive Traffic Signal Control (TSC) schemes have been designed at intersections and 
crossings to enhance the throughput of fleets (Chu et al., 2019; Wang et al., 2020). From the perspective 
of urban planning and spatial design, inclusiveness, accessibility, user-friendly, and just right-of-way (ROW) 
are the principal qualities of future roads. Studies by Middel et al. (2019), Cadamuro et al. (2019) and Liu 
et al. (2019) applied Deep Learning (DL) techniques to measure walkability, connectivity, greenery and 
other qualities of the street space. Equipped with advanced critical techniques from ITS, such as Roadside 
Units (RSUs) and fast-charging facilities, the future road space is likely to realise a wide range of automated 
scenes that used to be described in science fiction. Barrachina et al. (2013) investigated the impact of the 
density and location for RSUs deployment on supporting Vehicle Communication (VC). In a similar setting, 
Anastasiadis et al. (2019) solved the location problem for electronic and fast-charging facilities for a fleet 
of auto-taxi in Chicago. 

The most recognisable paradigm for street design is the complete street scheme, which mandates fixed 
proportions of road space for various road users (Smith and Baker, 2010). In practice, Dumbaug and King 
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(2018) concluded that a generic ROW might comprise driving lanes, medians, sidewalks, cycle lanes and 
belts for facilities and urban furniture. Thus, spatially fixed ROW is provided to distinctive types of road 
users, and the right and safety of non-vehicular users are guaranteed. However, such schemes fall short of 
flexible arrangements over subdivision plans to address the changing traffic conditions (Karndacharuk et 
al., 2014).  

 

2.3. On-Street Parking Operations 

An adaptive control scheme is also expected to balance road space for on-street parking and driving, 
intelligently assign parking demands to the suitable locations at the right time. Allowing on-street parking 
can effectively reduce the distance of cruising to parking and shortens the last miles between Pick-Up and 
Drop-Off (PUDO) locations and destinations (Rodier et al., 2020). Jacobs (2016)  stressed the function of 
on-street parking as a buffer between sidewalks and driving lanes, enhancing the sense of safety for 
pedestrians. Additionally, installing an on-street parking area could improve transport efficiency (Millard-
Ball, 2019). As indicated by Biswas et al. (2017) and Marsden (2006), on-street parking saves space 
dedicated for parking, alleviating congestion by reducing cruising for parking.  

As per our previous study, opening 50% of curb lanes for parking can effectively alleviate traffic delays by 
up to 27% (Ye et al., 2020). However, it also demonstrates a diminishing marginal benefit as parking 
provision rates or traffic saturation conditions change. Thus, a dynamic on-street parking provision scheme 
represents another essential function of the future road space. 

 

2.4. Reinforcement Learning 

Reinforcement Learning is one of the most significant Artificial Intelligence (AI) techniques, which 
addresses the optimal control problem through a trial-and-error approach (Sutton et al., 2018). Such RL 
controlling process can be simply understood as agent(s) learns the acting strategy with the environment 
by continuous interacting with the environment (Jaderberg et al., 2016). In recent years, RL has been widely 
deployed in critical fields of mathematics and robotics to solve real-world problems. Qiang and Zhongli 
(2011) summarised the applications of RL, including dispatching, robotic motions, Travel Salesman Problem 
(TSP) solving, and control strategies for ITS. For example, Chu et al. (2019) and Wang et al. (2020) applied 
RL to control traffic signals. 

This process is also referred to as a Markov Decision Process (MDP), which is conventionally denoted by a 
tuple < S, A, ℙ, R, � > (Kaelbling et al., 1996; Van Otterlo and Wiering, 2012). By definition, S represents 
the observed states of the environment. A is the actions taken by agent(s). ℙ indicates the transition 
probability of the current state � to the next state �� . R is the reward, indicating the feedback from the 
environment. � parameterises the discount of future rewards. Given a multi-agent stochastic system, an 
MDP is formulated into a Markov Game (MG). Littman (1994) was among the earliest to introduce MG for 
RL-based problems. By definition, A MG can be expressed using a tuple < �, �, �, ℙ, �, � >, adding the 
number of agents � to the tuple of MDP. 

3. Methodology 

3.1. Problem Formulation 

The identified research problem represents a sequential decision problem or a Markov Game. Concretely, 
given a road network of � = (V, E), a directed edge � ∈ � learns to decide the ROW proportions assigned 
to sidewalks (��������� ), driving lanes (���� ) and on-street parking operations (����� ) as illustrated in 
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Figure 1. The width of the edge and the proportion of the facility belt are denoted by w and �����. The 
objective is to maximise the reward R at each time slot � ∈ � and feedback from the transport system for 
each edge �.  
 
As expressed in Equation 1, this reward R comprises four sub rewards. As defined in Equation 2, ���������

�,�  
denotes the proportional widths assigned for the sidewalk. Let NP and NV indicate the number of 
operational AVs and pedestrians in the system, and  � ∈ � and � ∈ � denote a pedestrian and an AV, 
respectively. In Equation 3, ����

�,�  represents the pedestrian traffic efficiency of the focused edge. It first 
observes all AVs driving speed ����

�,�  and divides by the maximal allowed AVs speed ����
∗ , then calculates 

the expectation of such relative speed for all edges. In a similar setting, following Equation 4, ����
�,�  

calculates the pedestrian traffic efficiency. In Equation 5, �����
�,�  evaluates the effective service level of on-

street parking operations, where ����
�,�  and �����

�,�  indicate the edge-based on-street parking demands and 
parking provision. Constraint 6 enforces that all ROW parts sum to 1. 
 

 

Figure 1. Illustration of the Right-of-Way (ROW) control problem. 

 

�������� R = � �(���������
�,� +  ����

�,�  +  ����
�,�  +  �����

�,� )

�

���

�

���

 ∀� ∈ �, ∀� ∈ � (1) 

 ���������
�,�  =  ���������

�,�   (2) 

 ����
�,�  =  

1

��
�

����
�,�

����
∗

�

���

 ∀� ∈ � (3) 

 ����
�,�  =  

1

��
�

����
�,�

����
∗

�

���

 ∀� ∈ � (4) 

 �����
�,�  =  

����
�,�

�����
�,�   (5) 

s.t. ���������
�,�  +  ����

�,�  +  �����
�,�  +  �����

�,�  ≡  1  (6) 

 

1499



Ye, Q.; Feng, Y.; Han, J.,  
Stettler, M.; Angeloudis, P. 

A Reinforcement Learning-based Adaptive 
Control Model for Future Street Planning 

 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

3.2. A Multi-agent Deep Deterministic Policy Gradient (MADDPG) Algorithm 

We introduced a reinforcement learning method to address this sequential decision problem. Because that 
continuous action spaces define the decision variables ��������� , ����  and ����� , we applied the Deep 
Deterministic Policy Gradient (DDPG) algorithm as the solution method. In addition, an equivalent number 
of � Actor-Critic (AC) neural networks, in corresponding to � edges, is architect to establish a multi-agent 
DDPG (MADDPG) algorithm for simultaneous and distributive training. The open traffic simulation platform 
SUMO facilitates the simulation of the transport system. Our MADDPG integrates with SUMO for updating 
the ROW configurations and retrieving the traffic states from the system. 

4. Case Specification 

4.1. South Kensington District 

The experimental case for testing our proposed method is a 0.65 km2 area at the heart of the South 
Kingston District in London. Figure 2 presents its general location and the principal functions of each land 
parcel. Land parcel from 1st to 8th now houses a wide range of essential heritages or culturally or artistically 
influential institutes. These include the Natural History Museum, the National Science Museum, the 
Victoria and Albert Museum, the Royal Albert Hall, the Royal College of Art, the Royal College of Music, the 
Royal Society of Geographical Society, and Imperial College London. Land parcels indexed from 9th to 18th 
represents low-density townhouses for residence, hospitality or consulate functions. The Exhibition Rd and 
Queen’s Gate Rd are two main streets linking Hyde Park in the north and the two stations in the south. 

 

 

Figure 2. Location of South Kensington district and the principal functions land parcels of the study case. Base 
map sources: Google Map and OpenStreetMap 

 

4.2. Local Traffic Patterns 

Figure 3 demonstrates the concerned 58 edges and their current states. Traffic patterns in the heart region 
and periphery residential locations differ in travel demands of vehicles, pedestrians, and parking. On the 
one hand, these giant public facilities attract visitors or commuters via South Kensington Station, induce 
significant pedestrian travel demands along the Exhibition Rd in the peak hours. In addition, long queues 
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in front of the museums and thousands of audiences instantaneously poured from the Royal Albert Hall, 
alarmingly increasing the sidewalk conditions. 

Specific design strategies and traffic management policies have been deployed to prioritise pedestrians’ 
ROW and address the on-street parking demands. First, in corresponding to the overwhelmingly crowded 
sidewalks of Exhibition Rd during peak hours, the Transport for London (TfL) department cooperated with 
the local council to redesign the road layout in 2012. Second, a shared space scheme was introduced upon 
the remaining driving lanes to grant active mobility with free access (Kaparias et al., 2013).  

Meanwhile, in those residential locations, pedestrian walking and street activities have not been seriously 
considered. Their walking environment is not pedestrian-friendly nor aesthetically pleasant, as presented 
in Figure 3. The state-of-the-art policy allows on-street parking on either side of the streets due to low 
through traffic and high parking demands. For instance, at some locations, the street poles, greeneries, 
dustbins are arranged within a 1m-wide sidewalk space, forcing pedestrians to walk on drive lanes. The 
functionality of street life can be restored if we can smartly assign road space to appropriate usage.  

 

 

Figure 3. Directed edges of the study case with street views of essential edges. Base map and street view 
images source: Google Map  

 

4.3. Traffic Patterns for Testing 

Three traffic scenarios are synthesised for testing, which represents the low flow rate condition (Scenario 
1), the high flow rate condition (Scenario 2) and pedestrian demands rich case (Scenario 3). In Scenario 1, 
This scheme could prioritise the width of sidewalks when through traffic and on-street parking demands 
are low. Scenario 2 represents a conflicting objective where flexible arrangements over the assignment of 
sidewalks, driving lanes and parking lanes should be considered. Finally, in Scenario 3, while keeping a high 
AVs traffic flow rate equivalent to Scenario 2, we randomly impose 1.5 to 2.5 times pedestrian travel 
demands per 30 minutes along the Exhibition edges. 

5. Experimental Results and Discussion 

Our proposed method has been tested against the South Kensington Rd network with three traffic 
scenarios. The MADDPG algorithm distributivity optimised the ROW plan for 58 directed edges (29 streets) 
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within 150 training episodes. In this section, we present the principal experimental results, consisting of 
traffic simulation, spatial distributions of street layout improvements, and learning curves that indicate the 
optimisation performance of our proposed method. 

 

5.1. Traffic Simulation Results 

SUMO was employed to simulate AVs traffic, on-street parking operations of the fleet and pedestrian traffic. 
Its open API (TraCI) was used to retrieve simulation results at every 36 simulation seconds with predefined 
communication protocols. Each simulation step is defined by a fixed temporal length of 1,800 simulation 
seconds. Thus, a day is split into 48 slots. The three test scenarios represent the low flow rate case, the 
high flow rate case and pedestrian demands rich case. 

Based on the travel demands encoded in the tested traffic scenarios, the peak flows of AVs in operation in 
the network are 63, 118 and 121, situating around 18:00 to 19:00. Peak pedestrian flows are 53, 102 and 
169, respectively. One prominent problem of assigning travel demands into discrete time slots is the 
discontinuity of the transport environment regarding continuing effects of traffic delays and lane 
assignments. To solve this issue, at the end of each segment, those unfinished vehicular or pedestrian trips 
are stored using a data buffer externally and restored to continue their respective journeys at the beginning 
of the next simulation slot. In general, these trip restorations occurred 26, 38 and 41 times respectively for 
the simulation tasks of three scenarios. The driving features of AVs and physical characteristics of 
pedestrian movements are tabulated in Table 1 below. 

Table 1. Physical parameters of pedestrians and AVs operations for traffic simulation in SUMO 

 Specifications Values 

Type Minimal person following gap 2.50 m 

Pedestrian 

Movements 

Maximum walking speed 1.20 m/s 

Width of body 1.00 m 

Acceleration 2.60 m/s2 

AVs 

Operations 

deceleration 4.50 m/s2 

Maximum driving speed 13.00 m/s 

Time headway 0.60 s 

Imperfection coefficient 0.00 

Speeds factor 0.05 

Length of vehicle 4.00 m 

 

On-street parking operations are one of the critical simulation tasks of our experiment. Initially, each AV’s 
decision of whether to park on a given edge follows a sigmoid function. Thus, the theoretical levels of on-
street parking demands depend on the throughput of operational AVs in the system. However, according 
to the policy of prioritising pedestrian movements and sidewalk activities, on-street parking provision is 
limited to a rational level. A parking request expires if the parking provision on any edge along the planned 
route is insufficient. 
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Figure 4. Visualisation of traffic simulation of an arbitrary time slot using SUMO-GUI 

 

5.2. Changes in Traffic Efficiency and On-street Parking Operations 

As our MADDPG algorithm learns to improve its ROW assignment strategies based on the flow of road 
users and on-street parking operations, the landscape of edge-based performance on efficiency and on-
street parking provisions can significantly change. We quantified the varied performance, calculated their 
average value of every 50 episodes, and compared the early training episodes (Ep.0 – Ep.49) and the late 
training episodes (Ep.100 – Ep.149). Afterwards, we mapped the changes using a three-categorical 
demonstration to indicate the respective states of performance. In the following figures, we use green, red, 
and blue to highlight the changes, while different magnitudes of line width indicate the relative scales of 
difference to the mean level of changes. 

Figure 5 presents the edge-based changes in pedestrian traffic efficiency. The results show that 13 edges 
(22.4%) have seen an increase in their pedestrian speed. The average reward of increased pedestrian 
efficiency is 3.94, and the maximum surge of 13.81 comes from edge ‘e12_13’. Besides these improved 
samples, the number of edges whose pedestrian traffic efficiency has not changed is 44 (75.9%), counting 
for the majority of all three categories. Only one edge (1.7%) reported a loss in pedestrian traffic efficiency. 

 

                 

                           (a)                                                                 (b)                                                               (c) 

Figure 5. Comparison of pedestrian traffic efficiency between early phase episodes (Ep.0-Ep.49) and later 
phase episodes (Ep.100-Ep.149). (a) Edges of improved pedestrian traffic efficiency; (b) Edges of worsened 
pedestrian traffic efficiency; (c) Edges of pedestrian efficiency not changed. 

 

Figure 6 demonstrates the changes in AVs traffic efficiency. In contrast with the predominant trend of not 
changed displayed in the pedestrian traffic efficiency variation, the vehicular efficiency has shown a quite 
diverged tendency. In concrete, 34 edges (58.6%) have increased their relative AVs operational speed, with 
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an average rise of 72.06. Simultaneously, 22 edges (37.9%) have signalled a drop in vehicular efficiency. 
The average decrease is 84.27. Only two edges have claimed a steady performance in AVs operation. 

                  

                               (a)                                                            (b)                                                               (c) 

Figure 6. Comparison of AVs traffic efficiency between early phase episodes (Ep.0-Ep.49) and later phase 
episodes (Ep.100-Ep.149). (a) Edges of improved AVs traffic efficiency; (b) Edges of worsened AVs traffic 
efficiency; (c) Edges of AVs efficiency not changed. 

 

Similarly, we have mapped the changes in on-street parking demands (Figure 7a), parking provision (Figure 
7b), driving lanes provision (Figure 7c), and sidewalk provision (Figure 7d), respectively. Both parking 
demands and parking provision show a predominant trend of decrease. Specifically, 56 edges (96.6%) have 
experienced loss in parking demands at an average rate of -0.76 pcu/edge.  

Regarding changes in ROW, street space assigned to on-street parking usage uniformly reduced in all 58 
edges (100%), with which spatial proportion of on-street parking have dropped by 3.87% per edge. 
Similarly, all edges have decreased their spatial proportion assigned for vehicular operations by 6.26% per 
edge. On the contrary, our algorithm has increased the proportion of sidewalks among all 58 edges (100%), 
with an average increase of 91.3 in respective reward gains, namely +10.13% in the ratio of ROW 
assignment in equivalent. 

 

                  

(a)                                                                   (b) 

                     

(c)                                                                   (d) 
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Figure 7. Comparison of parking demands and ROW assignments between early phase episodes and later 
phase episodes. (a) On-street parking demands; (b) On-street parking provision; (c) Driving lanes provision; 
(d) Sidewalk provision. 

 

5.3. Learning Curves 

To further demonstrate the effectiveness of our proposed method, we have examined the convergence 
feature of learning curves of the tested scenarios within the spectrum of 150 training episodes. We applied 
blue, green and red colours to distinguish the convergence patterns of respective cases visually. The 
convergence speed and searched optima are compared concerning the cumulative rewards (Figure 8a) and 
sub rewards (Figure 8b-8e). Finally, the convergence patterns of sub rewards are compared using Scenario 
2 (Figure 8f). 

The convergence patterns of the learning curves regarding the cumulative rewards in three cases 
demonstrate similar increasing trends. In terms of the initial cumulative rewards, Scenario 1 has the highest 
value of 2260.36, followed by 2189.94 of Scenario 3 and 2183.72 of Scenario 3. The average increases are 
52.75, 215.16 and 244.45, reaching their perspective optima of 2313.12, 2379.97 and 2422.70. The episodic 
rewards of the low traffic flow scenario are 66.92 and 57.58 higher than those of Scenario 2 and 3. The 
amplitude of the learning curve generally narrowed with the optima approximates 2300 after Ep.90 for 
Scenario 1.  Compared with a mild and regular increase pattern demonstrated by Scenario 1, the 
convergence patterns of Scenario 2 and 3 show several suddenly surge at Ep.28, Ep.63 and Ep.72, Ep.116 
and Ep. 140. Such divergent patterns indicate a more robust optimal control with lower traffic flow 
conditions. 

Regarding the sub rewards of AVs traffic efficiency, pedestrian efficiency, sidewalk proportions and on-
street parking operations, the learning curves have shown distinct patterns in each scenario. In general, 
the sub rewards of Scenario 1 outperform that of the rest scenarios. First, the learning curves of AVs traffic 
efficiency shows similar patterns of the cumulative rewards. Such average sub rewards are 695.96, 648.40 
and 680.47, respectively. Second, the sub rewards of Scenario 1 and 2 have shown similar patterns, as the 
mean rewards situate 985.25, 984.43, whereas the reward is 967.79 for Scenario 3. Third, rewards from 
evaluating the sidewalk proportions have shown uniformly increase in all cases, as the rewards raised from 
around 480.00 to approximately 610. In contrast, the rewards obtained from on-street parking operations 
significantly dropped from 79.81 to 8.73 on average. Noticeably, the changes in sidewalk reward and 
parking rewards strongly suggest the property of pro-sidewalk of our method. Figure 7f shows that among 
four sub rewards, the primary contribution comes from the pedestrian traffic efficiency, followed by AVs 
traffic efficiency, sidewalk and parking operations.  

 

    

                                                   (a)                                                                                                 (b) 
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                                                   (c)                                                                                                 (d) 

  

                                                   (e)                                                                                                 (f) 

Figure 8. Learning curves of the tested scenarios. (a) Trends of cumulative rewards of three scenarios; (b) The 
learning curves of pedestrian traffic efficiency of three tested scenarios; (c) The learning curves of AVs traffic 
efficiency of three tested scenario; (d) The learning curves of sidewalk assignments of three tested scenario; 
(e) The learning curves of parking assignments of three tested scenario; (f) Comparison of learning curves of 
all four sub rewards of Scenario 2. 

 

6. Conclusion 

We present a reinforcement learning-based method to solve the ROW optimal control problem. The 
principal objective of the proposed method is to prioritise street usage as sidewalks. A MADDPG algorithm 
is implemented in the SUMO traffic simulator to optimise its ROW strategy in a trial-and-error approach. 
We have trained the method in 150 episodes against three cases of divergent traffic conditions: pedestrian 
flow rates, AVs traffic flow rates and parking demands. The proposed method has demonstrated convincing 
results in automatically calibrating its ROW layout as per varied flow conditions. This study could contribute 
to future road traffic management, parking management and street plan. It may also contribute to 
examining the implications of AVs mobility on the built environment and other road users. 

Our method has considerably prioritised the ROW assignments to sidewalks while maintaining relative 
stability or increasing traffic efficiency. Despite reductions in the provision of on-street parking sites, the 
parking demands also reduce, liberating 3.87% space for pedestrian movements and other street activities. 
Combined with space gained by limiting the number of driving lanes, the average proportion of sidewalks 
to total widths of streets significantly raised by 10.13%. 

The level of traffic flow rates also plays an inevitable factor in the optimal control of ROW. It was found 
that scenarios with lower traffic flow conditions always lead to higher rewards and faster convergence 
patterns. An increase in pedestrian flows can significantly affect pedestrian traffic efficiency, resulting in a 
limited influence on other sub rewards. This finding may indicate that even higher pedestrian capacity of 
the network can be achieved if vehicular efficiency or parking operations are of concern. 
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On-street parking operations can be effectively suppressed if limiting its provision. However, the induced 
street activities from the liberated sidewalks may also provide more short-period curb parking, or PUDO 
demands. Such latent effects will be examined in further studies. Other identified future directions include 
calibrating curb parking lanes to discrete and even angled parking sites and converting the facility belt into 
a new decision variable. 
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Abstract 

Urban space is an important part of people's life, and its spatial quality is essential to people's 
activities and behaviors. The emerging new data and new technologies improve traditional 
research methods in urban space significantly. This paper reviews, analyzes and summarizes new 
data and new technologies that have emerged in recent years, including build environment data, 
social media data, trajectory data, deep learning, virtual reality, eye tracking, and physiological 
sensor. This paper also analyzes the possibility of more precise analysis and more intuitive 
presentation of these new data and new technologies in urban spatial research methods. Finally, 
we propose a framework to response the possible application of these new data and new 
technologies in the process of urbanization. 

Keywords 

 New data, new technology, urban spatial quality 

1. The development process of urban spatial quality research
The development process of urban public space quality often goes through the stage of high speed to 
high quality. Since the urbanization process enters high quality development period, researchers are 
increasingly encouraged to take up more human-oriented approaches to meet people’s demand, and the 
core value of urban design shifts away from object-oriented towards human-oriented. Hence, urban 
progress needs to utilize the potentials of new tools for not only more efficient analysis and visualizations, 
but also new research perspectives based on spatial design and perception.  

The quality of the urban built environment has been extensively explored from multiple fields. Early 
researchers such as Kevien Lynch, Jane Jacobs set humanistic as the main topic in urban practice, which 
concentrates more on people’s emotional feelings towards urban space. Allan B. Jacob paid more 
attention on urban space, in which people’s pursuit of suitable environment had greatly promoted the 
activities. Then, several simple frameworks to analyze the qualities of public space were proposed, and 
various viewpoints focused on the quality of urban space to summarize high-quality urban space design 
(Van Kamp et al., 2003). With the development of the urbanization, researchers began to widely use 
models to study the urban built environment, detailedly address urban quality dimensions, indicators, 
and applied fields in their measurement tools and methods. These methods and tools obtained first-hand 
data which were collected in person emphasizing that urban design and built environments can be 
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quantitatively measured (Cervero and Kockelman, 1997, Ewing et al., 2006). The urban model focused on 
different characteristics of the urban environment for different issues, and integrate urban street 
material space indicators in different aspects. At the same time, Some regions developed measurement 
tools to assess the quality of pedestrian environment, such as Systematic Pedestrian and Cycling 
Environment Scan(Pikora et al., 2002), Microscale Audit of Pedestrian Streetscapes(Millstein et al., 2013) 
and Pedestrian Environment Data Scan(Clifton et al., 2007), among the measurement tools, the content 
settings were detailed, helped designers to increase the quality of  research effectively. However, due to 
the data collected through first-hand field observation, surveys, and interviews in urban space, to ensure 
the reliability of these measures and data in generating such tools is a complex and hard task (Mehta, 
2014), and there is urgent need for easily obtained data and operated tool in urban research. In recent 
years, with the development of the network technology, huge amounts of data related to the urban 
environment and activities are emerging, a series of new research methods having also been developed 
to expend the understanding about urban spatial quality.  

2. New Data environment provides support for multi-scale urban spatial 
quantization and perception  
New data reflecting environmental characteristics and people’s behavior is in line with the current urban 
development direction and has great impact on urban development. New data such as urban built 
environment data, social media data, and trajectory data have contributed to the formation of the new 
data environment, and show great support for urban spatial quantization and perception. 

Urban built environment data is the basis of urban research. The massive data such as open-source 
platform data, point of interest (POI), and street view image (SVI), quantitatively grasp the various 
physical and spatial environmental characteristics of the city. Unlike traditional data, the open-source 
map platform, the so-called volunteered geographic information (VGI) platform, covers multiple basic 
data such as road networks and building outlines, and has the advantages of open editing, such as Open 
Street Map (OSM) (Haklay, 2010, Geiß et al., 2017). POI reflects format information in various regions of 
the city and has the advantage of data mining based on spatial location (Hu et al., 2020, Chen et al., 2020, 
Shi et al., 2021). SVI has a wide coverage and detailed illustration of urban street, intuitively reflects the 
urban façade information, and has the advantage of lower cost than on-site data collection, provide a 
large sample data source and new research ideas for urban environmental assessment. SVI is more 
focused on recording the stereoscopic sectional view of the street level from the perspective of people, 
which can represent scenes seen or felt from the ground on a fine scale, so it is suitable to replace on-site 
observation of urban environmental assessment and perception (Zhang et al., 2019). Researchers in 
recent years apply deep learning to SVI analysis, objectively measure the micro-elements of the built 
environment, including urban visual space indicators (Dai et al., 2021), cycling environment (Gullón et al., 
2015), street safety (He et al., 2017), street disorder (Marco et al., 2017), street greening (Long and Liu, 
2017), etc. With the trend of smart city construction, various professional institutions and platforms have 
also begun to share information and data, and actively integrate them into the common system, which 
relies on the new generation of information technology such as cloud computing and the Internet of 
Things, combined with real-time perceived information (Fang et al., 2021).  

Social media big data include open platform data such as Twitter, Weibo, Flicker, etc. The platform is 
based on the comments posted by users to abundant data samples (Yang et al., 2021). It’s essential to 
provide a better foundation for design and improve the everyday spaces of people by understanding 
people’s experience of urban public space on social media (Kim et al., 2018). Based on open sharing of 
location, images, and text via social media, the real-time information carrying user’s emotions and 
feelings reveal how humans think or act regardless of time or space (Wen and Wei, 2016). Moreover, 
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new technologies have also been applied in researches which reveal hidden spatial issues in large 
amounts of data (Song et al., 2020, Wakamiya et al., 2015, Hu et al., 2015). 

Trajectory data includes vehicle GPS records, mobile phone data (MPD), location-based service data (LBS), 
and mobile app data, covers the interaction between people and the social environment. Human activity 
trajectory data show valuable information on how urban spaces used in people’s daily life (Hu et al., 
2021). In addition, trajectory data can improve efficiency and possibility for planers to enhance public 
participation in local governance (Adlakha, 2017), analyze the attractiveness of specific environments for 
activities (Hirsch et al., 2014), provide a new perspective to sense people’s spatial and temporal 
preference in urban space (Shen and Karimi, 2016, Zhao et al., 2019).  

As shown in Table 1, researchers have considered in different fields to apply the new data to the urban 
spatial quality. New data here shows many strong advantages, for instance, researchers apply built 
environment data to quantify environment quality from humanistic perspective and to gain new insights 
into the microscale environment details that might influence urban spatial quality, apply media data to 
analyze people’s distribution and mood, which also indicate the urban spatial quality. As can be seen, 
new data provides an effective way to study urban spatial quality by accurately measuring, evaluating 
and defining the built environment from small-scale to large-scale. The multi-dimensional analyzing and 
measuring are also the basis for further understanding and deeper research of the city, which reveal the 
dynamic evolution and structural rule behind the complex urban problems through a real deeper 
perspective and a broader vision. The application of new data is a feasible direction for further multi-
scale urban spatial quality research. 

Table 1. New data advantages and application fields in urban spatial quality 

 

Data advantages Application fields 
Supporting 
References 

Built environm
ent data 

VGI data (OSM);  

POI data; 

open-source; 

high spatio-temporal 
precision; easy to 
obtain; 

basic data; 

urban functions organization; 
street quality assessment; air 
quality; 

(Geiß et al., 2017) 

(Chen et al., 2020, 
Hu et al., 2020, Shi 
et al., 2021, Tang 
et al., 2020) 

SVI data; 

 
 

easy to obtain;  human 
perspective; large scale; 
on-site observe; 
integrate with tech; 
objective; 

urban visual space; walking and 
cycling environment quality;  
urban security;  neighborhood 
disorder; street greenery; 

(Dai et al., 2021, 
Gullón et al., 2015, 
He et al., 2017, 
Marco et al., 2017, 
Long and Liu, 
2017) 

Social m
edia data 

locations, photos, 
opinions and 
descriptions data 
from media 
platform. 

real-time;user 
generated content;carry 
user’s emotions or 
feelings;  

monitoring environment 
quality; urban space 
experiencing;city crowd 
mood;extract urban areas of 
interest; 

(Wang et al., 2017, 
Kim et al., 2018, 
Song et al., 2020, 
Wakamiya et al., 
2015, Hu et al., 
2015) 
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Trajectory data 

tracking data; 
vehicle GPS; 
check-in data;  
MPD, LBS data; 
smart card data 

geo-tagged;overall trip 
be obtained;passive 
group data;geo-tagged; 
no extra equipment; 
consistency; 

physical activity; urban hots 
pot detection; urban public 
green space; urban function 
connectivity; air pollution in 
urban; urban functions 

(Hirsch et al., 
2014, Zhao et al., 
2019, Zheng et al., 
2019, Shen and 
Karimi, 2016, Dias 
and Tchepel, 2014, 
Wang et al., 2021) 

Source: Based on the internet search 

 

3. New technology environment support for multi-dimensional spatial quality 
detecting and feedback 
Caused by the inevitable emergence of various measurement tools and instruments, the highly 
accelerated calculation and improvement on information processing capabilities have greatly enriched 
the type and scope of data. New technology is changing the way people understand and perceive the 
built environment, offering key opportunities for urban planning, urban design, and architecture 
(Hollander et al., 2018). The new technologies include deep learning, virtual reality, eye tracking,  
physiological sensors, etc. 

Deep learning is an important topic in artificial intelligence. Deep learning image semantic segmentation 
can rank street view images to regions and categories which is widely used in street view image analysis. 
The tools can efficiently identify construction elements such as sky, plants, buildings, and greenery in the 
human perspective view (Badrinarayanan et al., 2017). Furthermore, a series of image recognition tools 
have been invented, constantly updated to recognize images. These training models recognize the 
semantic features of the sample model through training on small sample data, then applied in the large-
scale automatic measurement of human-scale spatial elements in the built environment. (Zhang et al., 
2018, Dubey et al., 2016, Ki and Lee, 2021, Naik et al., 2014). 

Virtual reality (VR) has been proposed for various purposes such as design studies, presentation, 
simulation, and communication in the computer-aided architectural design (Fukuda et al., 2021). VR 
construct virtual worlds by using three-dimensional computer graphics objects and provide interactive 
movies via rendering processing. Virtual reality technology has been used in urban design project 
development, external evaluation, and public participation in assisting decision-making (Portman et al., 
2015, Smith, 2015).  

Eye tracking enables us to record unconscious eye movement, enriches understanding of how people 
respond to the built environment (Hollander et al., 2018), and provides new data on ‘unseen’ experiences. 
An increasing popularity of eye tracking methodology for investigating research questions related to 
spatial cognition led by recent technological developments is flourishing (Kiefer et al., 2017), to explore 
the ways that people perceive landscapes, focusing on fixations, saccade amplification, blink rates, gaze 
paths and built environment (Hollander et al., 2020, Lisińska-Kuśnierz and Krupa, 2020, Simpson et al., 
2019). 

Physiological sensors are composed of portable and wearable electrocardiographic sensors, brain 
electrical sensors, skin electrical sensors, and skin temperature sensors, etc (Mavros et al., 2016). The 
wearable physiological sensor technology fused with GPS spatial location data can generate a geo-tagged 
spatial trajectory and provide important support for urban spatial behavior research based on human 
perspective perception signal data (Aspinall et al., 2015, Huang et al., 2019).  
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As shown in Table 2, the effective application of deep learning, virtual reality technology, eye tracking, 
and physiological sensors has been confirmed by many researchers. New technologies in different 
application fields show great potential in urban detecting, deep learning provides strong support for in-
depth analysis of the complex built environment, and more accurate record people’s behavior and 
preception, with the aid of artificial intelligence, virtual reality provides an immersive model that 
audience could participate and then feedback the design, eye tracking and physiological sensor explain 
how people immersed within built environment, provide more accurate behavior and perception records. 
With regard to new technologies applied in urban studies, the limitation of data acquisition has been 
greatly changed, the scope of research method has been expanded and the study efficiency has been 
promoted. 

Table 2. New technology advantages and application fields in urban spatial quality 

types advantages Application fields Supporting References 

Deep 
learning  

large-scale; automatic; 
objective; 

urban elements identify; urban 
image recognizing; urban spatial 
quality; smart city; urban 
attractiveness; urban facade 
color; 

(Badrinarayanan et al., 
2017, Dubey et al., 2016, 
Ki and Lee, 2021, Naik et 
al., 2014, Zhong et al., 
2021) 

Virtual 
reality 

expending visual sense; 
feedback and 
participation; immersive; 

urban design; environment 
planning; participatory design, 
preference and behavior; 

(Fukuda et al., 2021, 
Portman et al., 2015, 
Smith, 2015) 

Eye 
tracking 

real-time rendering; 
immersive 

street facades quality; spatial 
cognition; urban spatial 
visualization; visual engagement 
in street;  

(Hollander et al., 2021, 
Kiefer et al., 2017, 
Lisińska-Kuśnierz and 
Krupa, 2020, Simpson et 
al., 2019) 

Physio-
logical 
sensor 

portable; real-time 
rendering; intensive; 

spatial cognition; urban 
behavior; physiological effect of 
urban environment; 

(Mavros et al., 2016, 
Aspinall et al., 2015, 
Huang et al., 2019) 

Source: Based on the internet search 

 

4. Urban spatial quality development on smart city platform 
In the context of big data, the construction of smart city platform is an inevitable urban development 
trend. The measurement and evaluation of urban spatial quality based on the smart city platform is 
necessary for urban development, but there still exist incompletion and imperfection (Fang et al., 2021). 
Also, the standards for judging the quality of urban space have developed with the construction of smart 
city, here we envision how response to this trend with a five process framework, as shown in Figure 1. 
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Figure 1: Five processes response to smart city. Source: by author 

1)Gather and update the urban spatial data. Collecting the data in open platform, urban sensor 
equipment, network platform, and other scattered information sources  is the foundation of the process.  

2)Filter, classify, and visualize the data. Considering the multi-source and muti-type of unban spatial data, 
it is necessary to reprocess all kinds of data and present them vividly. And it provides smart city with basic 
capacity such as storage, computing, and sharing.  

3)Establish a system to evaluate the data. New technologies and new data support the establishment of 
the evaluation system for evaluating urban quality from multi-dimensions. Based on the evaluation 
system, the urban quality could be quantified, and the spatial quality judged in an objective way 
comprehendingly. In addition, whether the system can meet the basis of city quality and reflect its 
effectiveness is also an important process to judge. 

4)React to urban design principles and strategies. New technologies continuously influence the concept 
of physical space, people's behaviours and activities have undergone great changes and new demands for 
urban space have been put forward. Urban spatial design should be considered for networking, becoming 
a participant in the digital environment, and a component of the smart city network. Sustainability, 
networking, and flexibility are all urban spatial characteristics to be considered.  

5)Urban design and renewal in the near future. Designers need to enhance urban design and urban 
spatial quality in a more objective, sustainable, and human-oriented way.  

These five processes from macro perspective simply show the possibilities that new data and new 
technologies in the cycle process could bring. Although the construction of smart city platform in many 
regions is still in its infancy, the characteristics of new data and new technologies indicate that the 
measurement and improvement of urban space quality will undergo tremendous development, and the 
construction of urban environment will take a new step. 

5. Conclusion 
Under the environment of new data and new technology, many new urban data analysis methods and 
urban design basis have been produced to expand people’s understanding of urban space. Based on the 
smart city platform, the development direction of urban space quality has changed, new technologies 
and new data have given us new in-depth possibilities and new directions in research methods. Futher 
more, the combination of new methods and new data provides a new way of thinking about complex 
scientific issues in urban space, which adapt to the development trend of the smart city, to find more 
effective urban design methods. What we need to focus is not the new technologies and data themselves, 
but the impact on urban spatial design. In which way will our methods of designing evolve? How to 
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connect the concept of the network with urban design? How to uncover the potential of urban spatial 
space in future digital world consciously? How to use technology and the digital Internet based on the 
smart city platform to enhance the value of design? These are the problems we will face. 
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Abstract 

With the comprehensive popularization of Internet of Things technology and mobile terminals, 
social media has completely changed the social lifestyle of human beings with a new type of 
communications. Cities, as the physical representation and spatial support system of social 
activities, are also fully digitalized and computerized. In urban cognition activities, social media 
has been proved by natural experiments is an important way to obtain information, whether in 
the preliminary planning and field space cognition stage, showing obvious coupling, and the 
strong coupling relationships of cognitive objects further confirms the importance of social media. 
At the same time, the traditional cognition model based on human instinct is the foundation and 
ultimate goal-seeking of media cognition, it is still the foundation of urban planning theory 
research and urban construction in the media age. As a new communication technology, social 
media is constantly promoting people’s width and depth of people’s urban environment cognition, 
and it is the basis for the comprehensive computational transformation of the urban planning 
discipline. 

Keywords 

Media Society, Urban Cognitive, Natural Experiment, Chongqing, China 

1. Introduction

With the development of computer technology, especially the full popularity of Internet technology and 
mobile terminal, milestone changes have taken place in data production methods, data transmission 
methods, and data analysis modes, marking the arrival of the Era of Big Data. Every minute of every day, 
our planet now pulses with trillions of digital social signals, bombarding us with streams of status updates, 
news stories, tweets, pokes, posts, referrals, advertisements, notifications, shares, check-ins, and ratings 
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for peers in our social networks, news media, advertisers, and the crowd. These signals are delivered to 
our always-on mobile devices through platforms like Facebook, Snapchat, Instagram, YouTube, Twitter, 
WeChat and TikTok, and they are touted through the human social network by algorithms. (Sinan Aral, 
2000) The New Media Society, since which was invented, have promoted the development of social, 
working, shopping, and travel methods completely changed, fully digitized, algorithmized, and 
computationalized. Cities, as the physical representation and spatial container of human society, have 
been digitally transformed accompanying human society, that is, the digitization, algorithmization, 
computerization of urban form, urban planning theory. Under the background of the era of 
comprehensive computerization of urban planning disciplines, the systematic study of the coupling 
relationship between digital media space and urban physical space cognitive has important reference 
significance for urban planning theory research and urban planning practice in the Era of Big Data.  

This study takes the coupling relationship between digital media space cognition and real urban space 
cognition in the Era of Big Data as the specific research objective, takes Chongqing, an important city in 
central and western China as the specific research object, adopts natural experimental methods, and 
firstly uses social media to formulate urban space cognition Plan; secondly, through field cognitive to 
form urban space cognition report, and finally analyzes the coupling relationship between media space 
cognition and real space cognition through a comparative analysis of data between the cognition plan 
and the cognition report, and discuss the influence model and mechanism of the social media on urban 
space cognition, to provide theoretical support for the computational transformation of urban planning 
discipline in Era of Big Data, so as to better respond the needs of the digital transformation of human 
society, and to realize the common ideal of “Time Well Spend” and “Better City, Better Life”. 

2. Methodology 

2.1. Urban Cognitive Experiment Design 

2.2.1. Basic Condition of Cognitive Experiment 
The experiment is based on the “City Environment Cognition” course I opened for School of Architecture, 
Harbin Institute of Technology (abbreviated as HIT). Course nature: social practice class, the first 
professional cognition practice carried out at the end of first year basic knowledge study. Course object: 
urban planning and landscape architecture student. Course purpose: through the city cognitive practice, 
establish perceptual cognition of urban forms, urban planning discipline, and lay an intuitive foundation 
for subsequent professional learning. There are 62 students in this course. From the professional 
composition: 46 students majoring in urban planning, 16 students majoring in landscape architecture; 
from the student source: 4 students from Sichuan Province, 2 students from Chongqing (Chongqing is a 
municipality directly under the Central Government, not included in Sichuan Province), 46 students from 
other provinces; From the perspective of whether they have been to Chongqing: 17 people have visited 
Chongqing, 45 people have not visited Chongqing. 

Does this experiment have representatives? The subjects of the experiment are the first year students 
majoring in urban planning. According to the urban planning major training program of School of 
Architecture, HIT, the first year student’s professional training mainly focuses on the abstract 
understanding of space and the ability of hand-drawing expression, and the basic theories and basic skills 
to carry out urban space cognition. At the same time, the first year students basically did not receive the 
professional training of urban planning theory and planning methods, and basically do not preconceived 
professional knowledge impact, or are very small, which can be taken as enthusiast of urban space 
exploration. Therefore, taking the first year students of urban planning majors as experimental subjects, 
which are universal and representative. 
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2.2.2. Natural Experiment Method 
The Natural experiment is a design-based research method, which has become ubiquitous in the social 
sciences (Thad Dunning,2012). It is useful in the investigation of questions for which random assignment 
is either impracticable, uncertainty or unethical（Sinan Aral, 2000）. The urban cognition, as a special 
type of the social experiment, adopting natural experiment is very scientific: First, the uncertainty of the 
cognitive subject: human. Human, the subject of urban cognition is a highly socialize existence. Although 
human cognition of the urban remains relative stable in a certain period of time, with the carry out of the 
cognition activities and the continue exchange of cognition information, the image of the city maybe be 
affected, maybe occur quantitative change and even essence changes. Second, the complexity of the 
urban system. The city is a complex giant system, and its information volume is supersaturated compared 
to human cognitive capability. In the stage of cognitive planning and specific cognitive practicing, there 
are constant stimuli of various information, and often change the established cognitive plan and induce 
new cognitive activities. Third, the unequal chance of random grouping. The urban environment 
cognition course is a very import practical segment in the teaching plan of the urban planning major of 
School of Architecture, HIT, and is of great significance to the student’s follow-up professional learning. If 
adopting the random grouping method, although every student has equal opportunities to participate in 
or not participate in cognitive practice, but it is unfair and unethical for students who cannot participate 
in, because the future professional growth of students cannot be assumed. Therefore, the use of natural 
experimental methods in urban environment cognition research can not only overcome the variability of 
human subjects and the complexity of urban systems, but also avoid the inequality of random grouping 
and the immorality of future intervention. 

2.2. Variables and Data 

This research bases the urban environment cognition course teaching plan, adopts the natural 
experiment method, collects student’s data of urban cognition plan and urban cognition practice, and 
then analyzes the coupling of the two sets of data, specifically including two stages: using social media to 
make the urban cognition plan and the carry out filed urban cognition in Chongqing. The specific variables 
and data are as follows: 

2.2.1. Urban cognition data in planning stage 
According to the teaching purpose of the city environment cognition course and the research design, the 
pre-urban cognition plan requires each students to use social media to select the 5 most wanted 
cognitive objects, and give specific ranking order, selection reasons, media paltform for information 
caquisition. the plann cognitive data is obtained in the form of questionnaires. In order not to induce or 
restrict student’s selection, all survey information is filled in the blanks form to reflect students’ cognitive 
wishes as true as possible. The specific results are as follows: 

2.2.1.1. Media platform data of cognition plan 
In the early planning stage, the main channels for acquiring urban cognitive information are social media 
platforms and real-world interpersonal communication. (Fig.1: information acquisition frequency stacking 
chart) First, the kinds of social media platforms. In the cognition planning stage, the social media used 
mainly include Baidu, Zhihu, Little Red Book, Ctrip, TikTok, BiliBili, Weibo, Gooood etc.. At the same time, 
the frequency of network or APP without specifying the media name is very high, as high as 106 times 
and 32 times respectively. Second, the kinds of social interpersonal communication information. 
Interpersonal communication methods or traditional information acquisition methods mainly include 
friend recommendation, professional books, ever visited, locals, etc., especially word-of-mouth opinions 
of friends, with a frequency up to 60 times. 
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Figure 1. Accumulation diagram of media platform usage frequency in the planning stage. Source: Author. 

2.2.1.2. urban cognitive object data of plan 

 

Figure 2. First rank cognitive object in the planning stage. Source: Author. 

In the urban cognition planning stage, the survey of cognition object data also uses the form of filling in 
the blanks, requiring students to list the five cognition objects they most hope to investigate and the 
selection reasons. According to statistics, up to 65 cognitive objects were selected (Fig.2: First rank 
cognitive object in the planning stage), almost covering all aspects of Chongqing’s urban characteristics. 
For example, the representative of Chongqing’s modern construction, Chongqing People’s Square, 
Chaotianmen Square, Olympic Art Center; the representative of Chongqing’s mountain city 
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characteristics, Hongyadong Folk Customs Distract, Mountain City Alley, Lizibei Light Rail Station, and 
Yangtze River Cableway; the Representative of Chongqing’s history and culture, China Port historical 
Town, Liberate Stela Pedestrian Street, Hunan-Guangzhou Commercial Hall, Eling No.2 Factory Industrial 
Relics; the representative of Chongqing’s modern red revolutionary culture, Mei Garden, Prison Zhazi, 
White Residence modern revolutionary historical sites; There are also Chongqing cuisine, such as, Bayi 
Snack Street, Choqing Hot Pot, and Chongqing Spicy Chicken. Among them, from the view of overall 
statistical frequency, the top ten cognition objects are: Hongyadong Folk Customs Distract, Liberate Stela 
Pedestrian Street, China Port historical Town, Chaotianmen Square, Lizibei Light Rail Station, Prison Zhazi 
modern revolutionary historical sites, People’s Square, Yangtze River Cableway, Hunan-Guangzhou 
Commercial Hall. 

2.2.2. Urban cognition data in reporting stage 
According to the teaching purpose of the city environment cognition course and the research design, the 
field cognition report also requires students to select the 5 most impressive field cognitive objects, and 
give specific ranking order, reasons for selection, and information acquisition methods. The specific data 
is as follows: 

2.2.2.1. Media platform data of field cognition 
In the urban cognition reporting stage, compared with the previous cognition plan stage, in addition to 
relying heavily on social media planforms, the proportion of traditional urban cognition information 
acquisition methods has increased significantly. (Fig.3: Accumulation diagram of media usage frequency 
in the reporting stage) Specifically: First, the data of social media platform. The overall situation is similar 
to the planning stage. The main social media platforms used still are Baidu, Zhihu, Little Red Book, TikTok, 
Weibo, Gaode Maps, etc. the ratios of network and APP, no specific indicated, are still very high, the 
frequency of network is 98 times. Second, the data of traditional information acquisition methods. In the 
field urban cognition, traditional information acquisition methods, such as gradually discover during field 
cognition, word-of-mouth opinions of friends, attractions brochure, and locals recommendation, have 
been massively used, the frequency of gradually discover during field cognition was up to 86 times. 

 
Figure 3. Accumulation diagram of media usage frequency in the reporting stage. Source: Author. 
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2.2.2.2. Cognitive objects Data of field cognition 

 

Figure 4-a. the line stacked chart of the summary of the top five field cognitive objects. Source: Author. 

 
Figure 4-b. the line stacked chart of the summary of the top five field cognitive objects. Source: Author. 

In the cognition reporting stage, through the student’s field cognition practice, the top five urban 
cognitive object statistics are shown in Fig.4-a and Fig.4-b. there are a total of 44 cognitive objects, which 
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is 21 fewer than the total number in the cognition planning stage, but the overall ranking the frequency 
of the top ten cognitive objects remained basically unchanged. For example, Hongyadong Folk Customs 
Distract is 48 times, Liberate Stela Pedestrian Street is 41 times, China Port historical Town is 34 times, 
Chaotianmen Square is 27 times, Lizibei Light Rail Station is 17 times, Eling No.2 Factory Industrial Relics is 
11 times, Hunan-Guangzhou Commercial Hall is 8 times, Yangtze River Cableway is 7 times, Qiansimen 
Bridge is 4 times, Prison Zhazi modern revolutionary historical site is 4 times. In addition, the other 
category is up to 39 times, the specific content includes the keywords such as mountainous city, 
mountainous building, Yangtze River scenery, residential areas, street landscape and others unnamed 
urban cognition objects. The results echoed with the gradually discover during field cognition, reflected 
the spontaneity, systematic and comprehensiveness of the urban cognition. 

3. Coupling Analysis 

This research adopts the natural experiment to simulate the cognition process of human beings on the 
target city in the Social Media Era. That is, in the early planning stage, through social media retrieving the 
urban cognitive information, selecting the cognitive objects, forming the psychological expectations of 
the cognitive objects. In the later urban cognition practice stage, in the actual urban environment, 
through the multi-channel supplement of cognition information, the cognition objects will be 
continuously adjusted, finally forming the overall evaluation of the urban’s cognition. Based on this, this 
research focuses on analyzing the coupling relationship of cognitive data of the planning stage and field 
cognition stage, specifically including the coupling relationship between the cognitive information 
acquisition platform data and the coupling relationship between the urban cognitive object data, and 
discussing the basic laws and basic patterns of the urban cognition. 

3.1. Coupling analysis of social media platform data 

3.1.1. Coupling analysis of social media based on cognition object ranking 
From the above data sorting, Fig.1 is the statistics of media platform usage based on the cognition 
objects ranking in the planning stage, and Fig.2 is the statistics of media platform usage based on the 
cognition objects ranking in reporting stage. It can be seen that, regardless of the planning stage or the 
reporting stage, the methods of obtaining information in the rankings of cognitive objects are highly 
coupled, which shows that: First, the media loyalty of information acquisition. Media loyalty is the 
tendency of media choice. From the analysis of media platform usage frequency based on the cognition 
objects ranking, it can be seen that students’ media selection is relatively consistent and stable 
throughout the entire process of the urban cognition, indicating that in the Era of Big Data, social media 
platforms have become the main information acquisition channels for people to carry out urban 
cognition, and show phased stability. Second, the social media dependence of information acquisition. 
From the analysis of information acquisition channels in the reporting stage, the frequency of the digital 
media usage is still very high, indicating that human beings are obviously dependent on digital media in 
current stage. At the same time, the frequency of use of traditional information acquisition methods is 
also very high, indicating that traditional information acquisition methods are the basis of human urban 
cognition and the only way for humans to achieve the ultimate cognition pleasure. Therefore, in urban 
cognition practice, the traditional information acquisition based on field cognition is the foundation and 
ultimate goal of cognition, but it also shows a clear dependence on social media. 

3.1.2. Coupling analysis of media platform between two stages 
Coupling analysis of media platforms in the planning stage and the reporting stage, using the media 
platform as the statistical dimension, respectively counts the number of uses among each ranking survey 
objects, and conducts the coupling analysis. In order to highlight the characteristics, this research uses 
the use frequency of social media in the information acquisition of the first-ranked cognitive object to 

1525



conduct the two-stage coupling analysis, as shown in Fig.5: Line chart of the media usage frequency of 
the first-ranked cognitive. First, the coupling of the information acquisition mode between the planning 
stage and the reporting stage. In the two stages, the types and use frequency of social media are highly 
consistent, which once again proves that in the Era of Big Data, human’s urban environment is highly 
dependent on social media, and it has become the basic way. Second, the expansion of traditional 
cognitive methods based on the media cognitive methods in field cognitive activities. Field urban 
cognition is a typical form of human perception of the living environment, a social interaction behavior 
that seeks the sense of security and identity, and the highly integrated information interaction behavior, 
such as gradually discovering during field cognition, attractions brochure, and local recommendation, etc. 
In particular, the cognition of non-iconic nodes, that are very important for shaping the characteristics of 
the city, is the immersive perception experience provided by the urban environment, and it is the 
information perception, information exchange and information expansion that must occur based on 
human cognitive instincts, is the inevitable result of the natural experiment of urban environment 
cognition. Therefore, although social media has become the most important way for us to obtain 
cognitive information, but in field cognitive activities, the information perception model based on human 
instinct still is the main information acquisition model, and the development of information technology 
only expands the ability of human beings to perceive the urban environment where we are live in. 

 
Figure 5. Line chart of the media usage frequency of the first-ranked cognitive. Source: Author. 

3.2. Coupling analysis of urban cognitive objects 

From the statistical data of cognitive objects in the planning stage and the reporting stage, the cognitive 
objects are very rich and basically cover all the typical characteristics of the mountain city Chongqing. 
According to the research design, the specific analysis as follows: 

3.2.1. Coupling analysis of cognition object among each ranking 
Performing statistical analysis of the ranking cognition objects in the planning stage and the reporting 
stage respectively, we can find: First, the concentration coupling of cognitive objects in each ranking. 
With the ranking order from first to fifth: On the one hand, the concentration of cognitive objects 
gradually weakens. Fox example, among the cognitive objects ranked first in the plan stage and in the 
report stage, Hongyadong Folk Customs Distract is 15 times in plan and 25 time in field, Liberate Stela 
Pedestrian Street is 15 times in plan and 19 times in field, China Port historical Town is 9 times in plan and 
8 times in field. Correspondingly, among the cognitive objects ranked fifth in the plan stage and in the 
repot stage, Liberate Stela Pedestrian Street is 6 times in plan and 6 times in field, Eling No.2 Factory 
Industrial Relics is 5 times in plan and 4 times in field, Lizibei Light Rail Station is 4 times in plan and 3 
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times in field, Yangtze River Cableway is 2 times in plan and 3 times in field. On the other hand, the 
coupling relationship between the two stages cognitive objects gradually weakened. In the plan stage and 
the report stage, there are a total of 27 cognitive objects ranked first, of which 17 have coupling 
relationships, and 10 have no coupling relationships; while there are a total of 39 cognitive objects 
ranked fifth, of which only 14 have coupling relationships, and 25 haven’t coupling relationships. Second, 
the coupling analysis of the expansion degree of each ranking objects. Judging from the statistical data of 
each ranked cognitive object in the planning stage and the reporting stage, with the ranked order 
decreases, the concentration of cognitive objects gradually decreases in both. In comparison, the 
curvature of the reduction in the concentration of cognitive objects in the planning stage is greater, that 
is, the number of cognitive objects is greater with social media in the planning stage, seeing Fig.6: 
Histogram of Top-rank Cognition object in the planning and field stage. The reason is that the selection of 
cognitive objects through social media in the planning stage is break away from the actual urban 
environment and adopt the God perspective can browse whole information; In field cognation process, 
adopting ant perspective, and affected by the saturation impact of urban information, and more easily 
disperse the energy, and pay more attention to the non-landmark, non-node urban space. At the same 
time, in the actual urban environment, it is easier to form the identity sense and continuously strengthen 
through the environment information that has been paid attention to, thereby continuously narrowing 
the people’s cognitive spectrum. 

 

Figure 6. Histogram of Top-rank Cognition object in the planning and field stage. Source: Author. 

3.2.2. Coupling analysis of cognition object among each ranking 
Through the coupling analysis of the overall cognitive objects in the planning stage and the reporting 
stage, it reflects the role and mode of social media in the urban environment cognition at the macro level. 
First, the cognitive objects with strong coupling in the two stages in the first-ranked of planning and 
reporting cognitive objects, for example, Hongyadong Folk Customs Distract, Liberate Stela Pedestrian 
Street, China Port historical Town, Chaotianmen Square, Lizibei Light Rail Station, Yangtze River Cableway, 
Huan-Guangzhou Commerce Hall，Prison Zhazi modern revolutionary historical site, etc., show the urban 
cognition with the help of social media and the urban cognition in field are highly coupled in the category 
of urban landmarks. Second, the cognitive objects in the two stages have obvious long tail phenomena. In 
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the planning stage, the first rank cognitive object contains 15 objects, the total number of cognitive 
objects in the second rank is 27, in third rank is 37, in fourth rank is 46, in fifth is 56. While, the reporting 
stage is similar to the planning stage. (Fig.7) Third, the overall coupling degree of the two-stage is 
relatively low. There are 70 cognitive objects included in two-stages, among which, 26 cognitive objects 
indluded in the planning stage were not actually implemented, at the same time, 16 in field cognitive 
objects were not included in the planning stage. The God’s perspective of social media or the random 
discovery of field cognition both have the potential to meet the diverse needs of mankind. Meanwhile, it 
also shows that social media has very large limitations in the field of human’s urban environment 
cognition at this stage, and the technical support behind it still needs considerable development, such as 
social media’s simulation of human cognitive models, social media coding, response, and optimization 
and so on. Or to take it a step further, while social media is advancing social change, questions such as 
how to advance the digital and computational transformation of urban planning discipline are waiting for 
us to answer. 

 
Figure 7. The number of cognitive object types among each rank. Source: Author. 

4. Conclusions and Discussion 

4.1. Concluding Remarks 

Social media algorithms based on human physiology and social needs are continuously advancing the 
hypersocialization, large-scale personalized mass persuasion, and social polarization, which have 
triggered the full digitization and algorithm of human society, carrying out the coupling analysis of digital 
media space cognition and field actual urban space cognition is the basis for building the new urban 
science: computational city science. 

4.1.1. Coupling relationship of information acquisition between media cognition and field 
cognition 
First, media cognition and field cognition are highly coupled in the use of social media, regardless of the 
type and frequency, it indicates that social media has become the necessary information acquisition 
method for human urban’s cognition. Second, the degree of specialization of social media used for media 
cognition and field cognition is not high. Generalized search with web and App, Baidu accounts for a very 
high proportion, while the use rate of professional websites such as Ctrip, Mafengwo, and Little Red Book 
are relatively not high, indicating that urban cognition has not yet become the focus area of social media 
industry. Third, the traditional human spatial perception model is still the basis of urban cognition in the 
media age. In field cognition, the information acquisition such as gradually discovering during field 
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cognition, word-of-mouth opinions of friends, attractions brochure, and local recommendation still 
played an important role. From the research results, in the urban environment cognitive practice, the 
human spatial cognitive basic instinct is still the foundation, and social media has become an important 
assistant technology, whether it is in planning stage or in reporting stage, this can be regarded as human 
being explore process of the adaptive changes in the Big Data Era. 

4.1.2. Coupling relationship of cognitive objects between media cognition and field 
cognition 
First, the cognitive objects of media cognition and field cognition are highly couple in the curve head. 
Whether it is the cognitive plan made through social media or the cognitive report made through field 
cognition, it frequently captures the cognitive objects that best reflect the characteristics of Chongqing, 
indicating that the social media is highly effective in the cognition of the urban typical characteristics. 
Second, the cognitive objects of media cognition and field cognition are coupling in the long-tail of curve. 
When using social media to make cognitive plan, with the God perspective, the cognitive objects with 
lower rankings are obviously diffused; while in the field cognition, based on the characteristics of human 
spatial perception, it is affected by the saturation impact of urban environment information and the 
formation and strengthening of identification sense also have obvious tail diffusion. Although the two 
distribution are highly coupled, the causes of diffusion are completely different. Third, media cognition 
and field cognition are highly coupled with the overall form of cognitive objects, that is, both are long tail 
forms with peaks. In the peak part, there is both the coupling of cognitive objects and the coupling of 
cognitive frequency; while in the long tail part, there is only frequency coupling, and the specific cognitive 
objects vary greatly, which indicates the complexity of the urban giant system, and at the same time it 
also shows the difference between association analysis and causal analysis in urban research. 

4.2. Potential Contribution 

From the perspective of human development history, every change in human society, whether it is 
religion, politics, culture, or technology, fist occurred in the social field, and then transmitted to the field 
of urban construction, and solidified into the specific urban form, and it still existed a process of 
continuous adjustment and feedback over a long time. In the Era of Big Data, the digitization, 
algorithmization and computeralizaiton of the society, also will lead to the subsequent digitization, 
algorithmization and computeralization of the urban planning discipline. We are at the eve or beginning 
of the computeralization of the urban planning discipline, and we advocate the construction of the 
computational city science. This research is only a specific empirical study on the coupling of media space 
cognition and field space cognition, hoping to have certain stage benefits to explore how to use social 
media to recognize the urban, how to promote the spatial response and support to social digitization, 
and how to construct computational city planning theories and prototypes, how to guide computational 
city planning practice, etc., its value is, using the Chinese proverb, there is no way to reach a thousand 
miles without accumulating steps. 

4.3. Limitations and Next Steps 

Several limitations represent opportunities for further exploration. First, this study only explored the 
coupling relationship about the information acquisition methods and urban cognitive objects, other 
factors affecting cognition could be introduced in further studies. Second, this study uses natural 
experiment conjunction with Urban environment curriculum, the number of samples has certain 
limitations, follow-up studies will increase the samples number to make the research more scientific. 
Third, this study only uses the correlation analysis, the further study will carry out the causal analysis. 
Moreover, similar analyses should be undertaken in other megacities in China or other countries to 
provide a “big picture” and generate universal value. This research is part of the achievement of the 
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Harbin Institute of Technology’s Urban Environment Cognition Curriculum. We will incorporate relevant 
issues into the curriculum construction in 2022 to promote research in this field. 
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TRACK 4: 
Resilience and adaptability. 
Al-Waha: promoting local solutions

Al-Waha is the Arabic term for oasis. It 
is the haven and habitat for animals and 
humans trekking across the harsh desert 
landscapes of the Arabian Peninsula. 
They are typically formed by underground 
freshwater aquifers that irrigate the 
surface to create fertile land which trees 
and grass could grow on. Oases were of 
great strategic importance, as they acted 
as important stops for trade caravans 
to replenish food and water. As a result, 
small towns, villages, and cities typically 
formed around them. Oases required a 
great deal of technical know-how to take 
advantage of its arable land and ensure 
its sustainability for future generations.  

The 2020 ISOCARP congress ended 
with this statement: We advocate (for) 
a territorial approach to climate action 
and resilience by promoting place-based 
policy responses to accelerate efforts 
to mitigate climate change and to more 
effectively adapt to its local impacts. 
(…) This action will rely on systems 
level change and innovation such as 
in digitalization, big data, new global 
economic models (…). 

To re-establish a healthy urban 
environment, we seek to develop policies 
for adaptable cities to make the built 
environment more resilient to extreme 
weather conditions and to diminish 
challenges such as urban heat islands, 
pollution, etc. 

Diminishing biodiversity, unprecedented 
climate swings and rising maintenance 
costs are symptoms of a planet struggling 
with illness. Cities today call for the 
implementation of circularity, urban 
metabolism, sponge and ecosystemic 
approaches. The concepts require a shift 
in the way cities have been designed 
when dealing with green infrastructure; 
planning with nature; regionalization of 
infrastructure; transportation; sustainable 
urban development and circular economy. 
However, without active residents the 
process of shaping resilient cities will 
fail. There is an urgent need to enhance 
social engagement. Resilience and 
adaptability emerge from interdisciplinary 
and comparative cases to preserve the 
setting/world/locality. Recent research 
that proposes innovative resilience 
methodologies is also increasingly relevant. 

Hence the question arises: how to 
approach urban design and how to 
shape strategies to mitigate climate 
changes while enhancing the resilience 
of cities? What tools for (1) monitoring 
and assessing urban vulnerability and 
measuring social attitude towards 
climate changes (2) enhancing decision 
making processes and data driven 
policies for climate changes and resilient 
urban design (3) strengthening urban 
adaptability (4) empowering social 
engagement for shaping resilient cities, 
are available or are needed by the cities 
today?  
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Session 4.1 (Virtual Only)       
Urban transformations for climate 
adaption  

The session is embedded in the 
healthy city framework and brings 
papers on cases of urban renewal and 
revitalization. Authors argue cities need 
to re-invent themselves to become more 
sustainable and more resilient. Delivered 
presentations will discuss and evaluate 
vulnerability and resilience enhancement 
strategies for historic centers and 
postindustrial areas.  

Urban environment calls for 
comprehensive evaluation analysis of 
vulnerability and territorial cohesion. As 
so the sessions aim to evaluate urban 
development potential based on ecological 
carrying capacity to introduce optimization 
strategies. It emphasizes the need of 
supporting continuous improvement of 
urban material, environmental, social and 
economic conditions by improving the 
urban quality and efficiency in terms of 
resolving separation of urban functions, 
low environmental quality, unequal 
development or insufficient support for 
urban renewal. 

Session 4.2 (Virtual Only)         
Green infrastructure for resilient regions 

The session focuses on re-thinking 
sustainability in cities and assessments 
of urban resilience. Authors argue 
contemporary cities today need more 
regenerative and metabolic approaches 
to mitigate climate changes. Delivered 
presentations provide scenarios to 
enhance resiliency and circular systems. 
They discuss relationships between 
urban and rural, multifunctionality of 
open spaces, ecological functions and 
landscape protection. 

Sustainable development should serve 
better resiliency provisions for the local 
economy and disaster mitigation as an 
anticipatory response to the risk exposure. 
As emphasized cities need collaborative 
and participatory approaches and 
comprehensive governing system, during 
the session authors evaluate green 
urban frameworks and major investment 
programs. Session aims to introduce a 
baseline for hazards, vulnerability, risk, and 
resilience and provides ideas and action 
guide for the practice of territorial spatial 
planning to mitigate climate changes. 

Session 4.3 (Virtual Only)          
Urban vulnerability and environmental 
sustainability 

Climate change, food security, and 
environmental sustainability are the focus 
of the session. Authors emphasize urban 
resilience is the capacity of individuals, 
communities, institutions, businesses, 
and systems within a city can adapt. They 
will discuss what are the consequences of 
climate change, which negatively impacts 
livelihood and how to respond to urban 
vulnerabilities like physical discontinuity, 
poor accessibility, lack of public spaces, 
and scarce access to common goods.  

The session focuses on carbon neutrality 
and metabolic approach. It brings 
presentations on resilience assessment 
methodologies and frameworks 
enhancing climate adaptation planning. 
By evaluating cases on management 
systems, it tackles the issue of floods 
exposure, food security, energy demand 
and emissions. Effective methods on 
temporal-spatial distribution of the risk, 
quantifying ecological footprint, urban 
ecological cycle is to be discussed. 

Session 4.4 (in-person session)  
Workshop-related                                   

Session 4.5 (in-person / hybrid session)       
Emergent resilient strategies  

In this session, presentations cover 
resilience from the perspective of local, 
regional, national and international actors 
and discuss political, economic, as well 
as social geographic levels.  To protect 
and enhance the resilience of the urban 
environment presentations show that 
it also comes from interdisciplinary and 
comparative cases. There are effective 
new strategies that have emerged 
from bottom-up initiatives and recent 
research proposes innovative resilience 
methodologies. 

To be resilient is to recover, to adapt and 
transform after something difficult has 
occurred. The presentations cover a wide 
range of strong problem-solving and open 
the discussion for a constructive debate 
on how different cities, neighborhoods 
and buildings can better respond to the 
full spectrum of urban risks brought by 
extreme climatic manifestations in times 
of global climate emergency. 

Session 4.6 (in-person / hybrid session)  
Glocal resilient solutions 

The presentations cover creative and 
innovative ideas for urban resilience. 
Tools to measure impacts, eco-strategies, 
zero-carbon policies, are designing 
new solutions to respond to the urgent 
necessity to mitigate and adapt. New 
theoretical frameworks and leading 
innovative research emerge among green 
policies promoted within different urban 
environments to face the threats of 
climate change.  

Spatial Planning, changing paradigms on 
zero carbon emissions, implementing 
innovative, smart, regenerative 
ecosystems and nature-based solutions 
depend on new governance structures.  
The necessity of combining expertise 
in co-creation processes are crucial to 
achieve successful results. In this sessions 
authors share new approaches and new 
strategies that cover a wide range of 
research to enhance the resilience of the 
urban environment. 
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Implementing Nature-Based Solutions: the role of
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governance models
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Abstract

The environmental crisis of the XXI century is increasingly manifesting its negative impacts, especially in
cities. Air pollution, heat island effects, adverse events such as flooding are only some of the most
recurrent issues affecting public health and quality of life in cities. At the same time, the challenges but
also the opportunities related to urbanization have encouraged a global effort to re-think urban
environments in an innovative way, especially through new solutions that address multiple issues and
wide societal challenges (environmental, social, economic) at the same time. In this context, the concept
of nature-based solutions (NBS) is receiving more and more attention, with various research studies and
applications in several cities. Particularly in Europe, the European Commission is funding various projects
and initiatives, becoming a global leader in innovating with nature to achieve more sustainable and
resilient societies. NBS projects are often associated with the concept of ecosystem services and they are
usually considered more complex and uncertain than traditional grey infrastructure projects. In fact, NBS
are essentially dynamic (natural features evolve over time), they present a character of multiplicity (in
terms of stakeholders involved, design solutions considered and co-benefits provided), and they are
adaptive (tailored to the conditions of the local context without a one-fits-all solutions). These intrinsic
features raise relevant issues and demand more flexible governance models and participatory processes
as inclusive as possible. The complexity of nature-based solutions is also reflected in the multiple barriers
to implementation, not only financial; these usually include the lack of adequate knowledge and
experience, difficulties in capturing the multiple benefits of NBS, possible trade-offs and conflicts
between the groups involved. Experts can support both local authorities and local communities along the
process, thus playing an important role in the successful implementation of projects. Our contribution
focuses on the inclusion of expert knowledge in the design, implementation and monitoring of NBS.
Drawing from the latest European projects and reports and literature, the paper will underline some of
the main challenges and criticalities related to the involvement of experts in green policy-making. More
specifically, the paper briefly illustrates some macro-themes that deserve attention, in particular the
tensions between local and expert knowledge in the participative co-creation of NBS and the political
legitimacy of expert knowledge; and the local capacities to cope with NBS implementation, monitoring,
maintenance and management in the medium-long term.
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1. Introduction
The increasing gravity of the environmental crisis of the XXI century requires innovative ways of rethinking
urban environments, with solutions able to address wide societal challenges and multiple issues at the
same time. Nature-Based Solutions represent an emerging and promising field due to the simultaneous
co-benefits they can provide. Thus, it is not surprising to notice a proliferation of funding programmes,
and several international organisations, agencies and institutions specializing on this topic.

The aim of the paper is to investigate the role of international experts in the implementation of NBS
projects. In several cases, teams of international experts are appointed to implement NBS projects
tailored to the conditions of the local context. The dynamics and the tensions between international
expertise and local communities do not seem to receive particular attention in the discourse of
Nature-Based Solutions. From a methodological point of view, the paper completes a literature review of
project deliverables and open access publications of EU-funded projects, in particular under the
Programme Horizon 2020. This choice depends on the fact that Europe is currently playing a leading role
in NBS, and H2020 projects represent a precious repository of resources, references and very recent case
study.

The paper does not consider all projects funded under the umbrella programme of NBS, but it focuses on
those which bring advancement in governance model and stakeholder engagement. In particular, the
paper investigates the role of experts in relation to the co-creation activities and the establishment of
Living Labs.

The conclusion of the paper is dedicated to the main findings, general reflections, open issues and the
space for further research.

2. Background research

2.1. The complexity and the relevance of Nature-Based Solutions

The environmental crisis of the XXI century is increasingly manifesting its negative impacts, especially in
cities. Air pollution, heat island effects, adverse events such as flooding are only some of the most
recurrent issues affecting public health and quality of life in cities. Urbanisation in general brings many
opportunities but also critical challenges related to sustainable development, environmental quality and
social justice. The acknowledgment of these wide societal challenges (environmental, social, economic)
and the need for effective actions have encouraged a global effort to re-think urban environments in a
more innovative and sustainable way, especially through new solutions that address multiple issues at the
same time.

In this context, the concept of Nature-Based Solutions (NBS) is receiving more and more attention, with
various research studies and applications in several cities. Particularly in Europe, the European
Commission has been funding various projects and initiatives, becoming a global leader in innovating with
nature to achieve more sustainable and resilient societies. In this regard, the EU has financed more than
20 projects on NBS with the Horizon 2020 programme between 2014 and 2021, facilitating the production
of several project deliverables, reports, policy briefs, recommendation, lessons learned, business cases,
etc. The leading role of the European Union is also confirmed by the most accepted definition of
Nature-Based Solutions, which is provided by the European Commission in the EU Research and
Innovation policy agenda. NBS are considered “solutions that are inspired and supported by nature, which
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are cost-effective, simultaneously provide environmental, social and economic benefits and help build
resilience. Such solutions bring more, and more diverse, nature and natural features and processes into
cities, landscapes and seascapes, through locally adapted, resource-efficient and systemic interventions”
(European Commission 2021, p.6).

Starting from this definition, but including also other definitions of NBS (for instance the one provided by
IUCN, the International Union for Conservation of Nature), the debate around Nature-based Solutions
seems to consistently emphasize some specific features. First of all, NBS are usually considered more
multifaceted and uncertain than traditional grey infrastructure, and they are closely associated with the
concept of ecosystem services. Secondly, NBS are essentially dynamic (natural features evolve over time),
and they present a character of multiplicity, in terms of design solutions considered, stakeholders involved
and co-benefits provided. Thirdly, they are considered inevitably adaptive, tailored to the conditions of
the local context without a one-fits-all solution. As a consequence, the implementation of NBS projects
raise relevant issues and challenges, demanding more flexible governance models and participatory
process as inclusive as possible. Several barriers to implementation (not only financial) are usually
recognised. The most common include the lack of adequate knowledge and experience, difficulties in
capturing the multiple benefits of NBS, possible trade-offs and conflicts between the groups involved.

As a result, due to their complexity and potentialities, Nature-Based Solutions constitute a new and
expanding field of research and practice. In this sense, it is not surprising to see a proliferation of experts
and new professional figures assisting both local authorities and local communities along the process of
design, implementation and monitoring of NBS. These experts play an important role at various levels and
their relation with other actors is worthy to be further explored.

The scope of this research focuses in particular on the Horizon 2020 and the NBS projects funded under
this Programme. This choice has been made taking into account various elements. Firstly, H2020 projects
are often considered decentralized and polycentric forms of environmental governance (O’Sullivan et al.
2020), representing an interesting setting to analyze the role of international experts and their relation
with local communities. Secondly, despite the large production of project deliverables, handbooks,
reports etc., this topic often seems to be taken for granted, or at least it does not receive the same
attention as other relevant themes. Last but not least, the Horizon 2020 Programme constitutes an
important repository of knowledge, experiences, processes and project results, well documented in
various dissemination materials.

2.2. Experts and expertise in the field of Nature-based Solutions.

Despite some years of research, various projects and a multitude of case studies, NBS still constitutes an
emergent field in European urban policies. The European Union has promoted and coordinated several
projects on NBS, introducing the concept and innovative urbanistic ideas for a sustainable urban
development in many European cities, with the aim of becoming a world leader in the field (EU
Commission, 2020). Elaborating on existing environmental issues, NBS prefigure some desirable targets
and set some short- and medium-term interventions.

Following a co-productionist framework (Jasanoff, 2004), it is clear that nature-based solutions are
ongoing scientific and political processes, negotiated between diverse actors at multiple scales. As the
field is relatively new and the scientific knowledge on the topic is not consolidated, the theoretical
definitions and the territorial implementation of the projects influence each other in a continuous and
prolific dialogue. Moreover - given the uncertainty of the socio-ecological dynamics, the complexity, and
the variety of European urban governance - the processes underpinning NBS and the outcomes depend
on context-specific features. Considering the high stakes and the urgency of the issues related to urban
climate change and sustainability, NBS may be considered as a post-normal science issue, whereby an
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extended peer-review that include not only different scientific disciplines, but also lay people, contribute
to define the problems, the research priorities and questions (Funtowicz and Ravetz, 1993).

This paper focuses on the role of the expert knowledge in framing and implementing nature-based
solutions. The position of expert knowledge is often blurred and contested by the stakeholders involved in
the projects. In fact, European urban decision-makers have increasingly relied on expert knowledge and
on scientific data and facts to elaborate and legitimate their policies in the last decades (Caselli, 2020). As
a consequence, a plurality of expert actors has formed. Not only universities, but also research institutes,
private think tanks and consulting companies offer their expertise to public decision makers. Their
contribution is not just descriptive, but also prescriptive. In this sense, the expertise for policy-making
does not correspond to the traditional scientific activities (Pellizzoni, 2011). The expertise is characterised
by technical and scientific competences, applied to specific policy issues, and therefore answers to
questions that are not scientifically defined. The policy issues are always interdisciplinary and hardly
reducible to pre-defined competences and the timing of policy making differ from that of science,
requiring fast and clear actions.

Another distinctive feature of the expertise is that of the asymmetrical relationality (Pellizzoni, 2011). The
opinions and the advice of the experts are considered, by definition, as more reliable and trustworthy
than lay people’s. Although the expertise in policy-making differs from the traditional scientific
knowledge, it is deemed as a legitimising argumentation. In this sense the experts are in a privileged
position in the arena of policy-making, if compared to the other non-expert actors. The expert knowledge
is therefore invoked and deployed not only by public policy makers, but also by citizens, grassroot
associations, businesses and all the stakeholders involved. Different expertises may therefore collide and
become an important part of the political debate. The expert knowledge hence represents a fundamental
asset in European projects on NBS and deserves particular attention, as it may be shared and contested
between different stakeholders and, accordingly, be at the centre of the political debate.

3. Methodology
This paper intends to study the role of expert knowledge in designing and implementing nature-based
solutions in the contexts of the EU-funded projects. By reviewing the project reports and other relevant
documents, the research analyses the figure of the experts in different contexts and focuses on the main
challenges and criticalities emerged in the local development of NBS. As a first step, the research
investigates how the stakeholders’ roles and positions are determined and, in particular, how the projects
recognize the experts and their knowledge, in contrast with lay citizens. Then the research looks at the 
interactions between different stakeholders and at how the projects design participative activities and the
collaboration between different stakeholders.

In particular, this study is framed on three macro-topics:

● Tensions and conflicts between local communities and institutional expert knowledge. The
research intends to highlight conflictual moments between different stakeholders and namely the
tensions involving the expert knowledge. 

● Political legitimacy of scientific expertise: depoliticization and re-politicisation. The study
attempts to comprehend whether scientific expertise is used for avoiding conflicts and political debate
and whether there are alternative expertise in the field that contribute to re-politicise the issue.

● Local capacity to cope with NBS implementation, monitoring, maintenance and management in
the medium-long term. The research focuses on the local knowledge capacity building.
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These issues are defined based on a preliminary analysis and on the authors’ experience on EU projects.
Stemming from this framework, the research activities are flexible and, depending on the gradual
findings, may undertake other directions that do not necessarily correspond to the initial framework. The
research is based on an in depth review of EU project reports and documents on NBS. After a first
overview of the latest projects on NBS and urban GIs, few of them are selected. The criteria of selection
include the reflexive capacity and the availability of reports and documentation on the themes of the
paper.

The research acknowledges some limitations in the work. First, the available resources for the literature
review are mainly constituted by public deliverables written by partners who are directly involved in the
project: some challenges or weaknesses might have been omitted or not emphasised. Second, the
projects considered have different timelines and some of these are still ongoing, therefore it is very
difficult to capture the project results in the short term. Third, the tools of analysis here deployed do not
allow a full comprehension of the issues. An in-depth analysis of one or more case studies with interviews
to relevant stakeholders would facilitate a better understanding of the role of the experts. Future research
may integrate the general overview presented here with more detailed information on the role of experts
and on the stakeholders’ perception of it in the projects.

3.1 EU-funded project considered

The EU-funded projects under the Programme Horizon 2020 represent a series of interesting case studies
to explore the role of experts in the implementation of Nature-Based Solutions. This research has selected
and analysed some specific projects under Horizon 2020 in the last years. Project reports and deliverables
have been considered for a literature review. The following main criteria for the selection of projects have
been used: the presence of pilot cities (in other words the participation of municipalities and public
authorities in the project), a specific attention to the involvement of local stakeholders and citizens
engagement, and a strong reflection on the topic of local governance. In this sense, projects which
included the development of Living Labs (sometimes called in different ways) received a privileged
attention, due to the fact that these labs constitute a setting where to test and experiment the interaction
between local communities and expertise.

The following projects are considered (the descriptions are taken from the: EU Handbook for practitioners
on NBS).

● CLEARING HOUSE: CLEARING HOUSE addresses a global challenge that unites European and
Chinese cities in their quest to develop more resilient cities and liveable societies. Our main focus
is on tree-based green infrastructure which is the basis for “urban forests as nature-based
solutions”. Urban Forests as nature-based solutions (UF-NBS) are nature-based solutions that
build on tree-based urban ecosystems to address societal challenges, simultaneously providing
ecosystem services for human well-being and biodiversity benefits. UF-NBS include peri-urban
and urban forests, forested parks, small woods in urban areas, and trees in public and private
spaces. CLEARING HOUSE will analyse and develop the potential of UF-NBS– across China and
Europe – in order to enhance the resilience of cities facing major ecological, socio-economic, and
human wellbeing challenges.

● CLEVER Cities: “CLEVER Cities aims to drive a new kind of nature-based urban transformation for
sustainable and socially inclusive cities across Europe, South America and China. Its local teams
including citizens, businesses, knowledge partners and local authorities are co-creating
nature-based interventions in Hamburg, London and Milan to regenerate cities, improve the
environment, generate economic opportunities and make deprived urban districts healthier
places to live. Through multi-disciplinary learning, exchange and collaboration with Fellow cities
Belgrade, Larissa, Madrid, Malmö, Sfântu Gheorghe and Quito, the project is developing a
CLEVER Solutions Basket with innovative technological, business, financing and governance
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solutions to adapt nature-based interventions for the needs of towns and cities around the
world” (NBS Handbook, p.107).

● Connecting Nature:  “Brings in action to feed the initiation and expansion of economic and social
enterprises in production and large-scale implementation of NBS in urban settings to measure
the impact of these initiatives on climate change adaptation, health and well-being, social
cohesion and sustainable economic development.” ((European Commission, 2021: p. 71))

● GREEN SURGE: “GREEN SURGE prepared strategies to design urban green approaches:
integrating green and grey approaches, connecting green areas, utilizing the multipurpose
character of the green approach and involving citizens in urban planning.”((European
Commission, 2021: p.30)

● GrowGreen: “The project aims to accelerate the delivery of NBS strategies across Cities. By
investing in NBS pilot projects in Manchester, Valencia and Wroclaw that deliver quantified
improvements in climate and water resilience, social, environmental and economic performance,
the project will develop a robust evidence base and a replicable approach that will enable this
acceleration across Europe and the rest of the world. “((European Commission, 2021: p. 73).

● Phusicos: “PHUSICOS, meaning ‘According to nature’, in Greek φυσικός, aims to demonstrate
how nature inspired solutions reduce the risk of extreme weather events in rural mountain
landscapes. The focus of PHUSICOS is on demonstrating the effectiveness of NBS and their ability
to reduce the impacts from hydro-meteorological hazards (flooding, landslide, erosion, drought,
snow avalanche) in rural mountain landscapes. The NBS considered and implemented in
PHSUICOS are cost-effective and sustainable measures inspired by nature that attenuate, and in
some cases prevent, the impacts of natural hazard events and thereby the risks that affect the
exposed regions.” ((European Commission, 2021: p. 239).

● proGIreg: ProGIreg uses nature for urban regeneration with and for citizens. The project is
funded by the European Commission under the Horizon 2020 programme and runs from June
2018 until 2023. In proGIreg’s front-runner cities’ Living Labs, eight different nature-based
solutions (NBS) are harnessed to create productive green infrastructure that not only helps
improve living conditions and reduce vulnerability to climate change, but also provides
measurable economic benefits to citizens and entrepreneurs in post-industrial urban districts.
The follower cities learn from the front runners through mutual exchange and replicate
successful approaches. All the work done in the Living Labs is characterized by an inclusive
approach, whereby local citizens, governments, businesses, NGOs, and universities co-create the
nature-based solutions together, from planning to implementation. To ensure replication beyond
the project cities, pGIreg develops self-sustaining business models for nature-based solutions,
based on scientific assessment of the multiple benefits they provide for social, health, ecological,
and economic regeneration  (European Commission, 2021: p. 111).

● UNaLAb: UNaLab is generating evidence of the benefits, cost-effectiveness, economic viability
and replicability of NBS targeting climate change mitigation and adaptation, and sustainable
water management. UNaLab activities promote smart, inclusive, resilient and sustainable urban
communities through stakeholder co-creation of Urban Living Labs (ULLs) and local NBS
demonstrations, and co-evaluation of NBS impact. Collaborative knowledge production among
the network of UNaLab partner cities yields project results that reflect diverse urban
socio-economic realities, along with differences in the size and density of urban populations,
local ecosystem characteristics and climate conditions. UNaLab project outcomes that support
further replication and up-scaling of NBS include an ULL model, ICT tools for NBS co-creation and
co-monitoring, applicable business and financing models, and guidance on governance-related
structures and processes to support NBS uptake.” (European Commission, 2021: p. 75).
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Figure 1. The portfolio of EU projects. Source: European Commission, 2020.

4. Research results – Review of the EU projects.
In order to understand and evaluate the role of experts in these projects, some elements have been
systematically reviewed in the selected EU-funded projects. These include:

● Stakeholder analysis, with the goal to identify the expertise and its relation with other subjects;
● Governance models and issues about participation, to investigate the participation of local

communities on the co-creation of knowledge;
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● The Living Labs and related co-creation activities , in order to study tensions, conflicts and
matters of political legitimacy.

4.1 Stakeholder analysis – Who are the experts?

A recurring approach in the EU projects we took in consideration is the initial mapping of relevant
stakeholders, especially at the local level. Selected partners of the project consortium usually perform this
specific task at the early stage of the project, with the declared intention of involving them from the early
stage of the project. In most of the cases, the framework for reference is the quadruple helix approach,
where four categories are identified: Academia, Industry, Civil Society and Government.

Figure 2. Stakeholder analysis from proGiReg. Source: Deliverable 2.3
on Workshop round 1 in Frontrunner Cities

Without delving into the evaluation of this approach, it is worthwhile to mention that the experts usually
fall into the category of Academia. However, each project presents some peculiarities. The ProGIReg
claims that the expertise is shared between different stakeholders’ categories: Residents and Local
Initiatives, Policy makers, local and upper scale institutions, public services and industries. The project
therefore acknowledges the relevance of bottom-up initiatives and it distributes the expertise at various
levels and in various sectors (ICLEI, 2019.

The UNALAB project defines citizens as users, while attributing the expertise to knowledge institutions
(van Dinter and Habibipour, 2019). In another deliverable, it mentions that “local citizens can provide
valuable input and ideas, as they may have an interest in NBS or in the area affected by the
implementation (Campailla and Titley, 2019: p. 17), while experts are generally considered within
“Sectoral Organisations“, such as professional organisations/associations and research organisations
(Campailla and Titley, 2019: p. 14). Nevertheless, UNALab acknowledges the importance of citizens in the
co-design process “Co-design places the involvement of citizens at the very heart of the design of a public
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service… A key principle of co-design is that users, as 'experts' of their own experience, become
co-designers (Ståhlbröst et al., 2018: p. 17)

Clevercities reflects on the role of experts, emphasizing their role as separate subjects from Citizens,
Authorities and Partners: “The second section “expertise” is characterized by a professional background in
implementing and maintenance of green infrastructure in general, such as landscapers/architects,
gardeners or handicraft businesses who will be involved in the process of the school garden co-design and
implementation.” (FHH, 2019: p. 35).

In this case the expert knowledge is needed to deliver the goals of the project providing functional
technical and theoretical insights.

Figure 3. Stakeholder analysis from Clever Cities.
Source: CAL-Specific Co-implementation Plan. Deliverable 2.3

Other projects tend to restrict the category of experts to researchers and universities. Green Surge
project refers to “Researchers”, as a separate group, separated from Government agencies/public bodies,
NGOs and civil society organisations, Planners Developers and private sector business, Community groups
and Individuals. Similarly, GrowGreen isolates “University and scientific stakeholders” from Civil Society,
Council Departments, Council Technician, Public sector and sector providers.

Looking at the stakeholder analysis carried out in different projects, we noticed that the definition of
experts is often taken for granted and not sufficiently problematized. In addition, based on the review of
the projects reports and deliverables and on our personal experience in the field, we noticed that the
project partners do not have a reflexive attitude on their role as experts who interact with local
communities: many stakeholder analyses identify and map local actors, without including the
international experts who are actually involved in the project implementation as part of the project
consortium. The expertise of the work package leaders clearly defines the conceptual framework
whereby the local actors implement the project activities. For this reason, the expertise of the wp leaders
has to be in line with the pilot regions’ leaders and with the local stakeholders. Considering the
differences, in terms of nationalities, languages and stakeholder’s categories (e.g., researchers and public
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administrators), the sharing of the expertise may result problematic, affecting the consistency of the
project.

4.2. Governance model and co-creation

A common feature to all the selected projects is a deep reflection about governance models and
arrangements. The NBS projects initially study the literature on green governance and then monitor the
direct experience in the pilot cities, including the lessons learned along the project implementation.

Green Surge includes its findings in the publication “Innovative Governance for Urban Green
Infrastructure. A guide for practitioners”. According to Green Surge (Ambrose-Oji et al., 2017), key
principles in the Urban Green Infrastructure governance are:

● The acknowledgment of the right for the public and non-state actors to take part in
environmental decision making;

● The inclusion of diverse stakeholders in governance decisions.
● The integration of non-state actors with the formal and codified systems of government in the

decision making processes;
● The engagement of non-state actors in governance and active management.

In addition, Green Surge presents the spectrum of government and non-government roles in different
governance arrangements (see fig. 4). The government actor can be oriented towards a leading or an
enabling role. When the government has a leading role, the non-government actors are involved for
information and consultation purposes, while, the more the government is enabling, the more
non-government actors are empowered.

All the projects draw attention to the very close correlation between governance models and
participation. The involvement and engagement of local communities are considered as a priority in order
to achieve a successful implementation of the nature-based solutions. Nature4Cities clearly indicates the
added value of participation at three levels: substantive, in terms of effective benefits and improvements
in the design and planning of NBS; instrumental, to increase the social acceptance of the project and
encourage the citizens’ support in maintenance activities; and normative, which concerns the fair
procedures and the legitimacy of the planned project (Nature4cities  D5.2).

Clearinghouse admits that “the engagement of civil society (i.e., social groups, citizens) in UF-NBS is still
relatively low” (source), with a prevalence for top-down approaches with a leading role embedded in
municipalities. At the same time, the engagement of civil society and private actors is still relatively low,
with the majority of fundings coming from municipal fund.”

To overcome these criticalities, most of the EU-funded projects put forward the formulas of
co-governance, co-creation strategies and co-design processes. To mention some examples, Green Surge
defines co-governance as “Partnerships between citizens or citizen organisations and municipalities with
power being shared between those involved” (Ambrose-Oji, et al., 2017: p.16). Connecting Nature refers
to co-production as “governance method which can be used by cities and other stakeholders when
developing nature-based solutions in cities and for the good of cities” (Holscher et al., 2020, p.4). UNALab
intends citizens as important partners in the co-creation of public services and refers to the umbrella
concept of co-production as a process of co-decision, co-delivery and co-evaluation (Ståhlbröst et al.,
2018).
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Fig. 4, Spectrum of government and non-government roles in different governance arrangements p.15.
Ambrose-Oji, B., Buijs, A., Gerőházi, E., Mattijssen, T., Száraz,L., Van der Jagt, A., Hansen,R., Rall, E.,
Andersson, E, Kronenberg, J., and Rolf, W. 2017, Innovative Governance for Urban Green Infrastructure: A
Guide for Practitioners, GREEN SURGE project Deliverable 6.3, University of Copenhagen, Copenhagen.

Regarding co-creation, CleverCities dedicates specific attention to this concept and provides a guidance
on co-creation of Nature-Based Solutions in the deliverables published. Co-creation is defined as “a
collaborative approach to engagement which allows stakeholders to collectively design and build more
inclusive and sustainable mechanisms for change” (Morello and Mahmoud, 2018: p.93). The co-creation
pathway designed by CleverCities is considered a form of open innovation and as a whole process of
participation, collaboration and interaction. In this sense, citizens are clearly recognised as key subjects
and main producers of knowledge, while the experts involved in the Pilot Cities are mostly identified with

the role of facilitators. Although recognising that “engagement never happens in a neutral context and
whenever citizens are invited to participate in any process, there will always be consequences for the
distribution of control and power” (Davies, Simon, Patrick, & Norman, 2012, p. 9), the tension between
citizens and experts in the production of local knowledge does not seem analysed or addressed within
CleverCities.

To resume, all considered EU-funded projects clearly point out the problem of involving local communities
in the co-design of Nature-Based Solutions. The risks of involving citizens as purely “recipients” (Green
Surge) is high and it might lead to serious problems of acceptability of the solutions proposed.
Nevertheless, two critical aspects would deserve further investigation and reflection. Firstly, whether
co-governance effectively means sharing power between the actors involved, as the general formula and
structure of Horizon 2020 projects might not always facilitate this sharing of power. Following the work
done by Sullivan et al. (2020), it emerged how local communities are consulted, but they cannot be
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considered true co-designers because the projects proposed pre-defined solutions or fail to identify local
problems. Secondly, the dynamics between experts, local communities and local authorities does not
seem to be sufficiently explored or covered in the project deliverables. This tension between local
authorities, local communities and experts could become even more evident taking into account that not
all groups are identical and that it is likely to be more difficult to reach and engage vulnerable groups.

Fig. 5, Spectrum of active citizens approach in UGI Governance,  p.16. Ambrose-Oji, B., Buijs, A., et al.,
Innovative Governance for Urban Green Infrastructure: A Guide for Practitioners, GREEN SURGE project

Deliverable 6.3, University of Copenhagen, Copenhagen.

4.3 Living Labs and participatory processes

A central element of the NBS projects is the implementation of “Living Labs”. The name can differ from
project to project, as well as some features and functions. However, they are generally intended to
answer to the common need of establishing and formalizing public participation within cities. Bulkeley et.
Al. (2018) describe their role in the following way: “They thus act as a bridge or interface between policies
and scientific work to inform urban planning measures, governance and techniques (Bulkeley et
al.,2018).”

Green Surge uses the term Green Hubs and Urban Living Labs, defining them as “innovative coalitions
between citizens, businesses, and non-governmental organisations. Green Hubs often play a brokerage
role in the exchange of resources such as knowledge, creativity and money.”(Ambrose-Oji, et al., 2017:
p.19). Clever Cities defines CLEVER Action Labs as “Urban Living Labs (ULL) that ideally are strategic, civic
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and organic, and incorporate a wide spectrum of experimental platforms for governance, interventions
and change. CALs are test-beds where cities implement innovative co-creation processes and
nature-based solutions, bringing together different socio-spatial relations” (Morello and Mahmoud, 2018:
p.108). Phusicos has developed Living Labs, based on the definition of Leminen (2013): A Living Lab is a
physical region and interaction space, in which stakeholders form a quadruple helix innovation network of
companies, public agencies, universities, users, and other stakeholders in the pursue of collaborating for
the creation, prototyping, validating, and testing of new technologies, services, products, and systems in
real-life contexts. (Fohlmeister et al., 2018: p. 4)

Fig. 6,Overview of the PHUSICOS Living Lab process in its contextual embedding of NBS development, p.57.
Fohlmeister et al., 2018.

The project UNaLAb deserves a particular mention for the level of detail in presenting and describing the
”Urban Living Labs” (ULL), both in terms of functioning and roles involved. Implemented in the
frontrunner cities, the ULLs operate as dedicated spaces for experimentation in a real-life urban setting
(Habibipour et al., 2020). In presenting the seven key components of the Living Labs, the project defines
partner and users involved (based on the quadruple-helix approach), and indicates their possible role that
they can play: passive role, experimenter, innovator, lead participant, tester (Habibipour et al., 2020).

More into details, UNaLAB clearly defines a series of roles for the functioning of the ULLs, both internal
and external. Internal roles include ULL manager, Human interaction specialist, Pilot Manager, Panel
Manager and Project Manager; while external roles include Innovator, Users, Affectees, Problem owners,
Finances and Context providers. The substantial difference between the two categories is that the internal
roles are relevant for setting-up the ULL, while the external roles manage the ongoing activities in the Lab
(Habibipour et al., 2020).
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Figure 7: Urban living labs: a living lab way of working. Steen and Van Bueren  (2017)

In this context, UNaLAB clearly acknowledges and gives value to the involvement of local communities,
and the ultimately goal of the ULLs is to foster collaboration and co-creation among all the different
stakeholder groups involved in the project. It also clearly defines the scale with the possible different
levels of citizens engagement: no engagement, symbolic engagement, engagement by advise,
engagement by weak control, engagement by doing, engagement by strong control (Habibipour et al.,
2020). Moreover, UNaLAB explicitly mentions the engagement of experts as a requirement, in the role of
moderators: “engage skilled professionals with high level of expertise in the team to take care of the
situation and moderate the engagement process (Habibipour et al., 2020).

Despite many EU-projects effectively define methods, tools, principles, lessons learned for stakeholder
engagement, co-creation and other activities within the Living Labs, the dynamics and the tensions
between international experts and local communities are rarely emphasized or discussed in public
documents and deliverables. The relevance of this topic is important, especially if we think about the
innovative models for urban governance that have been developed in the field of NBS. As highlighted by
Nature4Cities, ”currently, there is a tendency to shift governance responsibilities towards economic
agents (the market) and civil society agents (the community).” (Nature4Cities, 2016: p.22).

One attempt was made by Green Surge, describing the dynamics of distilling the key areas of interest of
each Urban Living Lab. Following the graphic indicated in Figure 8, participatory workshops within the
ULLs are seen as “demand of knowledge”, while external research is indicated as “knowledge provider”.
Therefore, the ULL is seen as a place of “synthesis” among the key areas of interest, with professionals or
experts acting in the role of coordinators.
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Fig.8: Diagram showing the dynamic and continuous process of distilling the key areas of interest of
each ULL by the ULL Coordinator. Van der Jagt et al. 2016

The research on the Living Labs does not only look at their overall structure and definition, but includes
reviewing available reports of co-creation and co-design workshops. These participatory activities usually
are at the core of the functioning of Living Labs. The organisation and the structure of these workshops
can vary from project to project, and the outcomes of these participatory processes are usually well
documented in public project deliverables. The outcomes of these activities are sometimes supported by
final reflections, lessons learned or unsolved challenges. Considering the scope of this research, the paper
highlights only some of the most interesting findings related to the dynamic experts-local communities.

UNaLAb points out the importance for local communities to gain familiarity with both co-creation and
Nature-based Solutions at the early stage of the project (van Dinter and Habibipour, 2019). In the same
direction, proGireg highlights a tension between project partners and local communities, which affect
their level of participation. Given that the intrinsic nature of co-designing NBS requires to keep options
open, some citizens might feel disappointed or disengaged in case of lack of clarity and certainties; on the
other hand, involving citizens too late in the process would break the core principle of co-design, which is
early engagement (Hanania and Wilk, 2020). Green Surge witnessed difficulties in engaging stakeholders
in the Labs, especially in those local contexts where they are not used or where the tradition is low (van
der Jackt et al., 2016). CLEVER Cities suggests to overcome the challenges of knowledge gaps and the
need of integrating local stakeholder and experts by using the existing knowledge and promoting
successful pioneer projects (Schmalzbauer 2018).

5. Conclusions

The research has explored the role and involvement of experts in the governance of EU-funded projects
on Nature-based Solutions. Evidence collected by literature review of project deliverables and open
access publication shows how the matter of involving local communities in the project implementation is
a common and sincere concern among all the considered EU projects. However, the research underlined
some problematic issues.
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First, most of the considered projects lack reflexivity about the role and involvement of experts, especially
when it comes to establishing the dynamics between international advisors partners and local
communities. Classic stakeholder analyses make efforts in identifying local expertise, but the involvement
of consortium partners and international experts seems taken for granted. The communication between
work package leaders and the representatives of pilot cities enhances a better consistency of the project
activities, in terms of shared knowledge and objectives. Moreover, this theme is of pivotal importance for
the legacy of the projects, as a common shared knowledge empowers local communities. The
communication between the partners and the international consortium is very demanding in terms of
time and resources, and is often overlooked because it is not part of the project activities and deliveries
and can be the cause of divergences and conflicts. For these reasons these issues about communication
should be discussed and problematised from the first steps of the projects.

Secondly, although most of the considered projects show awareness about different levels of engagement
of local communities, this does not mean that a full engagement and participation of local communities is
achieved. Enlarging the scope, a reflection about the same structure of the Horizon 2020 programme
seems useful: as emerged in the research from Sullivan et al. (2020), the funding system is based on a bid,
forcing to define precisely beforehand what is going to be implemented in a project. This structure often
leads international experts and partners to define solutions up-front, without deep consultations with
local communities, raising issues of legitimacy and with the risk of making the involvement of local
communities superficial and not essential.

By looking at the governance models identified and the work carried on in many Living Labs, efforts have
been made to make the participation of local communities more effective, especially through the
methodology of co-creation workshops and co-design activities within the Living Labs. In this approach,
citizens are recognized as producers of local knowledge (which need to be integrated into the project
implementation), while experts tend to be seen as facilitators and coordinators of co-creation activities.
These considerations can lead to the broad discussion about the importance of recognizing the value of
citizen and stakeholder involvement, and the role of planners and urban experts within society.

How to merge international expertise and local knowledge might appear in the procedural and
methodological descriptions of how to run co-creation activities, presented by some projects in ad-hoc
toolboxes, toolkits or handbooks. Nevertheless, this paper argues that more research and consideration
would be needed in order to truly understand the dynamics and the tensions between local knowledge
and international expertise in the field of Nature-based Solutions. As mentioned by CleverCities:
“Stakeholder engagement matters for a number of reasons. Well planned engagement with those who
will be affected by the ‘solutions’ developed and/ or those who have influence over if and how solutions
can be co-implemented, will be crucial in helping you to reach the best possible outcome. An inclusive
group of stakeholders will bring a breadth and depth of knowledge, skills and resources which are unlikely
to be found through traditional ‘expert’ groups. A truly participatory approach to stakeholder
engagement will also encourage the development of new relationships which in turn can lead to more
innovative ways of working, creative solutions and, potentially deeper systems-level change, e.g. changes
in organisational culture, policies and procedures.” (Morello and  Mahmoud, 2018 ).

Future research might focus on how to effectively mix international expertise and local knowledge, how
to balance the provision of international advisory and the understanding of the local context, and how to
manage and address the distribution of power and control among stakeholders involved in co-creation
processes.

Lastly, one challenge seems to remain unaddressed and represents an important goal to incorporate in
the next programmes of funded projects. Ensuring the long-term maintenance and monitoring beyond
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the end of the projects (the funding period) is a critical point, difficult to capture in the very short term.
This is why most of the projects define KPIs and guidelines, but few measurements or assessments within
the project deliverables. This topic is closely related to the “legacy” of EU-funded projects within the local
context in terms of capacity-building and ownership of both local authorities and local communities, well
beyond the actions implemented on-site.
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Abstract 

The greatest force in combating climate change is in the hands of cities. The management of 
urban mobility, focused on improving the fluidity of cars, ends up increasing the demand for more 
road space and consequently the social and environmental impacts. Thus, this article aims to 
structure and understand the problem of urban mobility and to propose strategic actions that 
lead to the promotion of its sustainability. The importance of this study is to support the local 
government in the definition of a compromise solution, in a medium and long term perspective, 
seeking to guarantee citizens access to quality transport services and the joint participation of 
society in the construction of more sustainable cities. The research is based on the Value-Focused 
Thinking approach to identify decision problems, specify objectives and create alternatives. The 
application identified critical factors with greatest impact and define a set of alternatives. As a 
result, 13 key alternatives were selected to achieve sustainable urban mobility. In this way, the 
product of this research contributes to the 2030 Agenda for the development of sustainable 
cities, thus being able to effectively serve as a contribution to the formulation of future 
sustainability policies. 
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1. Introduction  
The greatest force in combating climate change is in the hands of cities. Currently, 55% of the world's 
population lives in urban areas and this proportion is expected to increase to 70% by 2050 (UN, 2019). 
The way these people will live in cities in 2050 is related to the choices being made today and the 
demand for transport is one of them. The management of urban mobility, centred on improving the 
fluidity of cars, ends up increasing the demand for more road space and, consequently, increasing the 
social and environmental impacts, highlighting the increase in greenhouse gas emissions. 

The latest report on the physical sciences explaining past, present and future climate change released by 
the Intergovernmental Panel on Climate Change (IPCC) presents the latest projections for temperature 
rise, advances in attributing extreme weather events to climate change and greater risks of reaching 
tipping points where significant impacts become irreversible. Two findings are especially relevant, 
according to the IPCC , the world could reach 1.5°C of warming in the next two decades but there is still a 
small window of opportunity to limit warming to 1.5°C by 2100, but it will be necessary to act decisively 
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and very quickly to contain emissions in this decade, as well as to zero net emissions of greenhouse gases 
by 2050. 

Within this context, it is increasingly necessary to establish guidelines for sustainable urban mobility, one 
of whose purposes is to encourage the circulation of active modes (pedestrian and bicycle) and the use of 
mass transport. 

There is an ongoing need to develop new action strategies and to build a new paradigm for urban 
mobility that is not limited only to access to means of transport.  Instead, more environmental, economic, 
social and behavioral issues are involved in solving the problem, that becomes complex. 

Thus, this article seeks to answer the following research questions for this study: (i) how should transport 
sustainability be treated in a structured way? (ii) What are the objectives that should be considered in the 
context of decision analysis and how should they be measured? (iii) how to propose eligible alternatives 
to public policies aimed at the real needs of its inhabitants, without conflicts of interest? 

In recent years, studies have been carried out with the aim of contributing more to urban mobility in the 
context of sustainable and resilient cities. However, research carried out during the development of this 
article did not find previous studies that took into account the structuring in the decision-making process 
for the generation of sustainable urban mobility alternatives. This, therefore, is one of the reasons that 
led the authors to investigate this topic. 

This study is part of a larger project that seeks to create an index to assess and monitor the sustainability 
of transport in a city. 

Therefore, the main objective of the study is to structure the problem of urban mobility in Brazilian cities 
by 1) understanding the fundamental values of the main actors of the problem who deal daily with 
adverse mobility conditions in the city studied; 2) explore and analyse these values to create possible 
alternatives that can lead to the implementation of sustainability in transport. Thus, this study aims to 
obtain a better understanding of this problem, using the Value-Focused Thinking - VFT methodology for 
this purpose. VFT is used to structure these goals and create alternatives in a structured way. This allows 
for the emergence of new ideas that will contribute to the use of transport and more sustainable 
practices in urban displacement. A case study in a medium to large Brazilian city is presented. 

This article is organized as follows: section 1 presents the article; Section 2 reviews the literature on 
sustainability in the context of mobility; Section 3 presents the research method; Section 4 presents 
methodological proposal, section 5 presents Application and section 6 discusses the results obtained; 
Section 7 presents the conclusions of this research. 

 

2. Literature review 
This section provides a brief review of the literature on sustainability in urban mobility and tools used to 
analyse mobility. 

2.1. Sustainability in the context of Urban Mobility 

The first questions about sustainable development originated from the discussion around environmental 
problems and the expectation of a potential depletion of essential natural resources for humans. The 
alarm about the depletion of these resources came from the first report to the Club of Rome, The Limits 
to Growth (MEADOWS et al, 1972). During the 1990s, new concepts about global warming emerged, 
challenging the traditional development model and highlighting the emergence of issues related to 
sustainability, including the effects of urbanization on climate change (LONDE and MENDES, 2014; 
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GUERRA et al., 2016). Since then, the growing concern for the future of the planet has sought to develop 
more sustainable projects, especially in transport issues. 

The demand for mobility, and the growing dependence on private vehicles for urban travel in particular, 
is currently one of the main points in the debate on sustainable urban development, as it is responsible 
for several social, economic and environmental impacts (CAMAGNI, GIBELLI and RIGAMONTI, 2002). 

The lack of tools developed to measure mobility within the urban context is one of the several difficulties 
encountered by planners and the public administration in planning this aspect of cities (SILVA and 
ROMERO, 2015). 

However, the use of indicators has proved useful to understand, analyse and measure the transport 
system and urban mobility. 

According to Gomes et al. (2010), indicators and indexes can serve a set of applications according to the 
objectives under study. Among the applications, the following stand out: resource allocation, location 
classification, compliance with standards, trend analysis, public information and scientific investigation. 
Indicators are obtained from a set of data (parameters or variables) and, when used in any evaluation or 
analysis method, generate sub-indices or indexes whose values serve as tools to aid decision-making and 
analysis of current situations or future. 

But even though sustainable mobility indicators are available in national and international literature, 
some aspects related to these tools have not yet been properly explored. These aspects mainly refer to 
the construction of indices that aggregate variables related to climate change, and that enable an analysis 
both in an integrated, global index, and sectored in specific fields. 

In the studies analysed (BANISTER et al, 2000; JEON, 2005; LITMAN, 2008; COSTA, 2008; MACHADO, 
2010; MOBILIZE, 2011), it is noted that there are still gaps to be studied when referring to studies of non- 
motorized, pedestrians and cyclists. The assessment of the urban transport road infrastructure itself is 
also rarely mentioned in the studies analysed. It was also observed that for the proposal and choice of 
indicators to be made efficiently, the opinion of the actors involved in the problem is fundamental, since 
it is based on the importance of identifying the weights of the indicators in the very place where one is 
seeking to act. 

In this way, structuring the Mobility problem becomes an extremely important factor, and several 
methods of the Soft Operational Research area can be applied to this. 

 

3. Methods of Structuring Problems in Decision-Making 
This section provides a brief explanation of the problem structuring methods that are most evident in the 
tools used in the study. 

3.1. The Soft Operational Survey 

The Problem Structuring Methods belong to the movement called Soft Operational Research (PO Soft for 
short) or Practical Operational Research (VIDAL, 2006). PO Soft emerged during the 1970s as a result of 
dissatisfaction of the limitations of Traditional Operational Research. Known as PO Hard, it is restricted to 
well-structured problems, like problems for which a consensual formulation can be affirmed in terms of 
performance measures, restrictions and relationships, through which action produces consequences 
(MINGERS & ROSENHEAD, 2004).  

At PO Soft, the operational researcher acts as a facilitator, since all the actors actively participate in 
structuring and solving the problem. According to Mingers and Rosenhead (2004), the PSMs allow 
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participants to clarify their difficult situation, converge on a potential mutual problem or some topic 
within it, and agree on commitments that will be resolved at least partially.  

There are several methods of structuring problems and as an example they are cited: SODA (Strategic 
Options Development Analysis), which uses as main tool the construction of cognitive maps; SSM (Soft 
Systems Methodology), which uses the rich figure as the main tool; SCA (Strategic Choice Approach), 
which uses decision areas as the main tool. The three tools that will be used in the study are highlighted 
below. 

3.2. Stakeholder analysis 

An actor is understood to be anyone who directly or indirectly participates in or is influenced by the 
process, including specialists, decision makers, workers, users, consumers, traders, etc. In the scope of 
public policies, the actors and their behaviors represent the nucleus of any possible theoretical model 
(BOERBOOM & FERRETTI, 2014; DENTE, 2014). The actors make the actions capable of influencing the 
decision-making results and they do so because they pursue goals in relation to the problem and its 
possible solution, or in relation to their interaction with other actors (DENTE, 2014). In particular, any 
actor with an interest in the decisionmaking process, whether directly affecting or being affected by its 
resolution, including experts and the public, is called a stakeholder (FERRETTI, 2016). 

Stakeholder analysis is recognized as a trend that aims to combine the objectives for the solution of the 
problem, with the external environment and the demands of stakeholders that highlight the values, 
principles and processes when raising important aspects for decision making.  

There are several techniques for mapping stakeholders and the most used is the power / interest matrix 
proposed by Mendelow (1981). Ackermann and Eden (2011), define four categories of stakeholders, 
based on the power / interest relation (see Figure 1), separating the participants in the process and their 
influences on the problem. 

 
Figure 1- Stakeholder Power-Interest Matrix. Source: Ackermann and Eden (2011). 

Identifying and studying the stakeholders involved in a decision problem is particularly important in the 
domain of public decision making, as key stakeholders can be invited to participate in brainstorming 
sessions where cognitive mapping techniques can be used to identify and discuss the issues and, goals to 
be pursued in a more systemic and interdisciplinary approach (FERRETTI, 2016).  

3.2. Value-Focused Thinking – VFT 

The Value Focused Thinking – VFT approach is very common to deal with complex problems, it was 
proposed by Keeney (1992) in which it basically consists of two activities: first deciding what you want 
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and then figuring out how to achieve it. The VFT is based on values that, according to Keeney (1996) , 
should be an engine of this process, since they are essential in day-to-day decision-making. 

According to Keeney (1996), the VFT's principle is to identify desirable decision opportunities and create 
alternatives to reach the goal, based on the decision maker's values, in a proactive way Morais et al. 
(2013) point out that the VFT provides a systematic approach to structuring complex decisions and 
subsequent analysis and, therefore, contributes important insights for decision making. The adoption of 
values improves the decision-making process, in which three aspects characterize the objectives: 1) the 
decision context; 2) an object; 3) a preference direction ( de Almeida et al., 2015 ). 

Thus, the VFT suggests procedures designed to structure goals and values in an organized manner. For 
Keeney (1996), it is first necessary to compile a list of initial goals and then categorize and structure them 
logically as means or ends. After the structuring phase, alternatives based on these objectives are created 
and, finally, the worthwhile decision opportunities are identified. 

The use of this methodology allowed Decision Makers, in different application contexts, to identify 
important objectives of the problems, and revealed objectives that had not been identified until then. 
This methodology also allows the Decision Maker to identify, build and understand the relationships 
between objectives, in a logical way, since these are presented in a means-end network. 

 

4. Methodological Proposal 
This section presents the methodological steps of the study. 

The steps that comprise the method are shown in Figure 2. The methodology was supported by the 
framework adopted by Franco and Montibeller (2011); Abuabara et al. (2019) for interventions based on 
Multi-Criteria Decision Analysis (MCDA) methods. In this framework, the intervention takes place in an 
initial phase called “divergent phase”. At this stage, uncertainties emerge regarding the desired values 
and objectives as well as their respective attributes. The second phase, called convergent, consists of 
creating alternatives and defining the criteria for the consequent evaluation of the performance of the 
alternatives. At the end of this phase, a sensitivity analysis and a recommendation to decision-makers are 
carried out. For the article we will stick only to the results of the Decision Problem Structuring, the 
divergent phase of the decision process. 
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Figure 2 - Decision Making Process. Source: Adapted from Abuabara et al. (2019). 

 

5. Application - Decision Problem Structuring 
This section presents the application of problem structuring methods for decision making. 

5.1. Problem Definition 

To start implementing the VFT, it is important to provide the decision-making framework that consists of 
the subject context and the fundamental objectives. The problem context defines the set of alternatives 
appropriate for consideration in a specific decision situation, while the alternatives are the means by 
which the fundamental value is found. It is important to remember that at the heart of any decision 
problem is the desire to avoid adverse effects and find the desirable ones. (Keeney, 1992). 

5.1.1. Problem Contextualization 

The city of São José dos Campos was chosen to illustrate the case study, as it is a city that still has deficits 
in infrastructure and transportation planning, accessibility, urban planning and an expressive number of 
individual motorized transport being used, leading to urban mobility problems. 

Located on the state of São Paulo, Brazil, it is a large city, with an estimated 713,943 inhabitants in 2018 
and a total area of approximately 1,100 km², in which 353.9 km² are in urban perimeter (Figure 3), São 
José dos Campos is the 6th city in the state of São Paulo in population size and the 26th considering the 
whole country. (IBGE 2018). 
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Figure 3 –Location map of the study area. Source: PDDI - LC 612/2018 adapted by the author (2020). 

With the growth of the vehicle fleet in recent years, São José dos Campos presents problems in its urban 
mobility with intense traffic during peak hours, especially when population is leaving school and work. 
The bus system is still flawed, with high capacity at peak times and low capacity throughout the day 
making the waiting time for the collective to exceeds what the user wants. Some bus stops do not have 
adequate infrastructure and are positioned in remote locations. The city's cycle network has been 
expanding every year, today it has 96 km of bike lanes and is expected to grow to 157 km by the year 
2021, but adherence to this mode is still small, only 3% of the total trips in the city is done by bicycle. 

Environmental pollution is another very worrying factor in the municipality, a survey conducted in the 
city in 2017 showed an increase in the amount of pollutants in the air, five types of pollutants were 
found, all of which are harmful to health and the environment. The amount of these pollutants increased 
from 10.3 thousand tons per year to 10.6 thousand, an increase of 3.19%. Such values correspond to 50% 
more air pollution than the maximum limit recommended by the World Health Organization (WHO). The 
amount of inhalable particles suspended in the air has also increased in the city. Added to the weather 
conditions due to severe droughts in the region, the worsening of air quality becomes a serious problem. 
(CETESB 2018). 

5.1.2. Stakeholder analysis - Power-Interest Matrix 

Based on Ackermann and Eden (2011), who define four categories of stakeholders, according to the 
interest and power relation, it was defined which people would participate in the process of building 
cognitive maps. The survey of stakeholders interested in achieving sustainable urban mobility in the city 
of São José dos Campos is highlighted in Table 1 next. 

Table 1. Selected Stakeholders. Source: The authors 

ID Stakeholders Profession Type Interest Power
1 Former Secretary of Transport Engineer / Politician Technician Hight Hight

2
Former Employee of the Urban Planning 
Secretariat

Architect and Urban Planner / Master in 
Urban Planning

Technician Hight Low

3 Cyclists' representative Journalist and Master in Urban Planning Special Interest / Technician Hight Low
4 Representative of people with disabilities Retiree Special Interest Hight Low
5 Worker - Public transport user Concierge Assistant Special Interest Hight Low
6 University student Architecture and Urbanism Student Special Interest Hight Low  

5.1.3. Interview with Stakeholders 

The interviews were conducted individually, recorded and had an average duration of 40 to 60 minutes. A 
pre-established script of questions was used to guide the interviews, but the researchers were free to 
adapt the questions to the given situation, change the order of topics or ask other questions. The 
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interview script was designed to have twenty questions that, in some specific cases, were adapted to fit 
the intervening professional attributions . To facilitate the interview script, it was divided into two parts. 
The first part to help emerge the values, individual views of each respondent about the problem and the 
second part to try to extract the objectives. 

In this study, we reached the validity of the VFT approach, based on the subjective judgments of experts, 
of a non-statistical nature. According to Lucko and Rojas (2010), the strongest way to establish facial 
validity is to involve specialists in the subject before, during or throughout the research. In the present 
study, experts were involved throughout the research. Also according to Lucko and Rojas (2010), at least 
two iterations are necessary: the first to collect data through interviews or questionnaires, for which the 
questions are compiled by the researcher; as for the second iteration, in which the same experts receive 
all the data and provide new comments. In this process, a consensus can be generated. These iterations 
were performed to collect the data necessary for the VFT and for the consequent validation of the 
obtained results. 

5.2 Identification and Structuring of Objectives (VFT) 

To identify and structure the objectives, the first step was to define the strategic objective. Initially, the 
strategic objective of the research was defined as "How to achieve Sustainable Urban Mobility?". From a 
detailed analysis of the interviews and having identified the fundamental objectives and means-goals, it 
was concluded that the objective established by the participating parties was not the one initially 
defined, but that of "Proposing Actions that can be implemented in the cities that aim at sustainable 
urban mobility". 

After consolidating the lists of the objectives of each actor in the process resulting from the interviews, 
the fundamental objectives were defined. They were structured considering the three dimensions of 
Sustainability: Environmental, Social and Economic. Thus, the fundamental objectives, designed to 
address the strategic research problem, were structured as shown in Table 2. 

Table 2. Hierarchy of fundamental objectives. Source: The authors 

1 Enviromental
1.1 Reduce and rationalize fuel consumption
1.2 Use renewable sources / clean energy
1.3 Reduce CO² emission
1.4 Minimize noise pollution
1.5 Reduce the number of hospitalizations for respiratory diseases
1.6 Maximize the city's cycling network
1.7 Encourage bicycle use
1.8 Increase the number of paracycles in the city

2 Social
2.1 Promote transport intermodality
2.2 Maximize accessibility
2.3 Minimize traffic accidents
2.4 Improve traffic education
2.5 Implement traffic education in schools
2.6 Integrate the departments of urban planning, environment and mobility
2.7 Involve the population in decision making
2.8 Prioritize sustainable means of transport

3 Economic
3.1 Reduce public transport fares
3.2 Optimize travel
3.3 Minimize spending on transportation in family income
3.4 Reduce travel time  
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5.3 Construction of the Middle-End Goals Network (VFT) 

It is important to distinguish between “fundamental objectives” and “means objectives”. Fundamental 
objectives are about ends in specific decision content, while means-objectives are the ways to achieve 
these ends. It is important to bear in mind that ends and means are context dependent. Means-
objectives can suggest alternatives that enable fundamental objectives to be achieved. 

 

Figure 4.Demonstrates the means-goals network of this study. Source: The authors. 

 

Regarding the validation of this network, we achieved face validity, since it is based on subjective 
judgments of experts, gathered by the iterations carried out. In these iterations, the list of objectives for 
each expert was obtained, redundancies analyzed and the objectives structured (fundamental and means 
objectives). The network was constructed and after several iterations, with the experts receiving the 
same network and providing new comments, a consensus was reached and the network validated. 

5.4 Definition of Attributes and Criteria (VFT)  

The attributes and criteria of the fundamental objectives are listed in Table 3. These attributes were 
identified from the literature consulted and interviews with experts, thus establishing the best way to 
measure them. 
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Table 3. Attributes of fundamental goals. Source: The authors 

Descriptors (Unit of measure) Objective
1

1.1 Fuel consumption L/Inhabitant /Year Minimize
1.2 Uso de energia limpa % Maximize
1.3 CO² emissions 10³t/year Minimize

1.4
Population exposed to traffic noise % Minimize

1.5 Respiratory diseases number of assistance / year Minimize

1.6
Bike path extension %, degree of connectivity Maximize

1.7 Frota de bicicletas bicycles/100 inhabitants Maximize
1.8 Estacionamento para bicicletas % Maximize

2
2.1 Diversity of modes of transport Number Maximize

2.2
Calçadas acessíveis % Maximize

2.3 Traffic-accidents Deaths in traffic accidents / 100,000 inhabitants Minimize
2.4 Campanhas educativas trânsito seguro Yes/No Maximize
2.5 Education for Transit in Schools Yes/No Maximize
2.6 Planejamento Urbano, Ambiental e de Transportes Integrado Yes/No Maximize
2.7 Participação popular na tomada de decisão Degree of participation Maximize
2.8 Urban Mobility Plan Yes/No Maximize

3
3.1 Tarifa - Discounts and gratuities % Maximize

3.2
Vehicle occupancy rate Passengers / mileage Maximize

3.3
Spending on transportation % (Average monthly income / simple urban bus fare) Minimize

3.4 Tempo médio de viagem minutes in transport / day Minimize

Economic

Social

Enviromental
Criterion

 

Based on identified values, some additional alternatives can be identified in addition to those already in 
the problem under analysis. These new alternatives are often not clear at the beginning of the process, 
but they become desirable and feasible within the framework of established goals and values. 

5.5 Generation of alternatives (VFT) 

Creating alternatives for a given decision problem is not a simple process (Morais et al., 2013). Thus, the 
alternatives that arise, in most cases, are those already known by those involved in the problem. 

Some alternatives that can be applied in order to promote sustainable mobility, such as: xxx, were 
generated based on the analysis of structured objectives rooted in the values of the actors in the 
construction process who were interviewed. 

These alternatives are presented in Table 4 with the aim of contributing to improvements associated with 
transport sustainability. 
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Table 4.Alternative actions that can be implemented in the city aimed at sustainable urban mobility. Source: 
The authors 

Environmental Aspects
1 Encourage active modes of transport on small daily journeys
2 Investment in new, more eco-efficient bus technologies, reducing energy consumption and noise
3 Invest in increasing the entire cycling infrastructure in the city, considering paracycles, changing rooms, workshops and integration with buses.

Social Aspects
4 Promote the integration of urban planning policies and actions with the transport policy and actions.

5
Make modal integration feasible (on foot, bicycle and bus), encourage the use of collective and sustainable transport in routine routes, favor 
population density in the areas of public transport corridors, expand routes for sustainable modes reducing parking spaces.

6 Increase the level of public safety and reduce the number of accidents with appropriate infrastructure for each modal and inspection.
7 Improve dialogue between municipal secretariats involved in the process, so that decision-making is joint.
8 Promote permanent workshops covering social, economic and environmental aspects related to the transport system.
9 Requalify public roads and walkways for users (accessibility).

10 Involve, listen to the population in decision-making through surveys, meetings with councils.
Economic Aspects

11 Equalize the tariff policy for the system's financial balance as an attractiveness mechanism.
12 To thicken road corridors by investing in medium to large-capacity transport modes.
13 Plan adjustments to existing infrastructure considering budget limitations.  

Having defined the alternatives to be considered in the problem under study, the process of choosing 
which should be used is conducted using the Multi-Criteria Decision Analysis (MCDA) methods, with the 
objective of producing recommendations and even the formulation of future public policies. The result of 
this step (which is not within the scope of this article) significantly contributes to defining the amount of 
resources that will be invested in the selected alternatives, what the priorities will be, and always taking 
into account existing resource constraints. 

6. Results 
From the problem structuring, it was possible to understand the problematic situation by describing the 
decision context to which the model will be applied. The stakeholder analysis raised the main actors of 
the problem, including all categories and hierarchical levels, in order to guarantee the representativeness 
of all users and service providers. 

As a result of the analysis of these interviews, it was possible to identify a list of objectives for each actor 
in the process. The initially proposed strategic objective was redefined. The redundancies were analysed 
as was the meaning of each objective for which a comparison was made with the other participants in 
order to structure the objectives, define the fundamental objectives and establish the hierarchy of the 
fundamental objectives. Some of the objectives extracted from the interviews were considered as half-
goals. After the researchers involved performed several iterations, the network was built with the means-
goals. This network underwent some adjustments after the experts who participated in the interviews 
analysed it, and after these adjustments were made, they validated them. Attributes for measuring the 
fundamental objectives were defined based on the literature and the knowledge of experts. Finally, some 
actions were created by analysing the objectives that were defined, first individually and after that, 
combining them. 

Therefore, this process had several interactions that included collecting data with the experts, compiling 
the researchers' responses and returning this to the experts until a consensus was reached on the 
objectives, the network of objectives, attributes and alternative actions. 

7. Conclusion 
Urban transport consumes a considerable fraction of natural resources and energy around the world. To 
address this issue effectively, the problem needs to be analysed in a structured way. Therefore, the 
application of the VFT was fundamental for structuring the problem. This was done considering the ideas, 
opinions and proposals of experts and actors on the problem, thus allowing a better assessment of the 
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context for decision-making. It also created alternatives as a starting point to identify opportunities with 
regard to decision making. 

It is possible to conclude that it is necessary to know how to apply the good practices related to mobility 
in order to change the current scenario. These good practices already exist and are widespread 
worldwide, although some specialists claim that this application is only successful if it comes to meet the 
intrinsic characteristics (historical, cultural, climatic..) of the region under analysis. Therefore, the 
development of sustainability policies in urban transport is optimized when the operational researcher 
and the stakeholders manage to understand and structure the problem of urban mobility, identifying 
regionally which are the most relevant criteria for the analysis of mobility. 
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Abstract 

The selection of the former NATO Base in Bagnoli as a case study of the Laboratory of Urbanism (Lab), entitled 
Ex-perience NATO “A”, of the MAPA course of the DiARC, University of Naples, Italy, represented an opportunity 
to investigate sustainable transformations for the western area of Naples, and to reflect on the possible 
relationships between the consolidated historical fabric and the wider urban context. The former NATO base 
had various functions over time. The main one was a military one, in the end dismissed, which led to the 
creation of physical enclosures, social separation and wastefulness generating complex relationships with its 
broader urban context. The Lab (2020-2021) conducted research through a metabolic and multiscale approach. 
The regeneration of the former NATO neighbourhood and beyond, started from the definition and mapping of 
wastescapes, understood as neglected territories within and outside the Base which could became a design 
opportunity for socio-environmental regeneration. The Lab carried out an integrated design experience keeping 
together urbanism and landscape, investigating the reciprocal relationships between urban and rural, ecology 
and landscape protection, also related to water and waste cycles. Results have been student’s projects 
imagining lasting wealth and adaptive spaces over time and focusing on the potential of regenerative 
approaches in contemporary cities.  

Keywords 
Urban metabolism, regenerative approach, sustainability, urbanism, landscape, Naples 

1. Introduction. An opportunity to reflect on the former NATO Base in Naples  
A “research by design” exercise (Roggema, 2017) on the former NATO Base located in Bagnoli, in the western 
part of Naples, in Campania Region, South of Italy (Fig. 1), was carried out together with the master level 
students of the academic year 2020-2021 in the Laboratory of Urbanism (Lab), entitled Ex-perience NATO “A”. 
About forty students joined the Laboratory of Urbanism, held at the Department of Architecture of the 
University of Naples Federico II, in the first year of the master level MAPA Course – which is the acronym of 
‘Laurea Magistrale in Architettura Progettazione Architettonica’ (in Italian). The Laboratory aimed at re-
evaluating the peculiarities and hidden opportunities of the place to implement sustainable, open and 
inclusive development models. The Laboratory of Urbanism integrates two dimensions - which are deepened 
into two separate modules of study: urbanism and landscape. This year, the Lab was co-taught by Dr. Libera 
Amenta – the responsible of the whole Laboratory of Urbanism and specifically of the Urbanism module – 
together with Prof. Vincenzo Gioffrè, responsible of the Landscape module, with the teaching assistance of 
Arch. Marilù Vaccaro and Arch. Francesca Garzilli, respectively following the two abovementioned modules. 
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The former NATO Base was selected jointly as case study for the whole first year of the master study of the 
MAPA course, by all the teachers of the different disciplines involved in the academic year. As mentioned 
earlier, the former NATO Base is located in the western part of the city of Naples which represents a privileged 
position in the area of the hills of Bagnoli, both from an environmental-landscape as well as from an 
architectural-urban point of view. The overlapping of different functions over time in the area, in a disjointed 
way, caused the partial neglect of the whole neighbourhood, and specifically the complete abandonment of 
certain areas/buildings of the district, which have been identified as wastescapes (Amenta and van Timmeren, 
2018; REPAiR, 2018c). Wastescapes have been understood as spaces which hide different possibilities for 
sustainable urban regeneration. 

Having selected and mapped the wastescapes present within and (immediately) outside the former NATO 
Base, the research carried out within the Lab pointed out - as its main focus - the regeneration of wastescapes 
as structuring reference for the reorganization and reconnection of the existing urban fabric, which is currently 
highly fragmented. In this way, the research aimed to re-establish added value to the territory, through a 
reticular and non-hierarchical model. 

Overall, the design approach envisaged the recovery of underused public spaces through strategies for 
multifunctional open spaces. Additionally, the landscape at risk of further abandonment and the already 
neglected territories and buildings were recovered in the projects through a multiscale approach (Russo, 
2015), looking at their reuse and at the reconnection with other urban function, located even outside the Base. 
From the perspective of healthy urban metabolisms and of the circular reuse of waste and wastescapes, the 
urban planning projects, which have been the outcome of the Lab, aimed to be adaptive over time and to add 
new values to the consolidated territory through a step-by-step process, happening in a specific timeframe and 
explained thanks to a timeline. In this lens, the former NATO base in Bagnoli has been representing a good 
opportunity for experimenting and reflecting on general contemporary urban challenges. 

 

 

Figure 1. Multiscale Approach. Image taken from the Master Thesis in Architecture and Urban Composition "Un-material paths. New urban spaces for the San 
Laise Park / Ex NATO Base, Bagnoli", by Marilù Vaccaro. 

2. Material and Methods 

2.1. Background: Urban metabolism and Circularity to re-establish sustainability in cities 
The Laboratory of Urbanism entitled Ex-perience NATO (Course “A”), of the academic year 2020-2021 built 
on the framework already developed within the earlier MAPA Laboratory of Urbanism of the previous 
academic year (2019-2020), especially with reference to the urban metabolic and circularity approaches 
(Amenta and Qu, 2020). Even if with a different case study, the Lab has been structured within the 
knowledge framework developed in the Horizon 2020 project entitled “REPAiR – REsource Management 
in Peri-urban Areas: Going Beyond Urban Metabolism” that was a European project funded by 
the Research and Innovation Program Horizon 2020, between the years 2016 and 2020. The project, with 
the collaboration of 18 partners, focused on the development of Eco-Innovative Solutions and Strategies 

1567



Amenta L., Vaccaro M., Gioffrè V., Garzilli F. EX-perience NATO 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

for a better management of waste and wastescapes, through the Living Lab  methodology, in six 
European cases included the Metropolitan Area of Naples (REPAiR, 2017, 2018b, 2018a).  

In this lens, the Laboratory of Urbanism aimed to provide students with technical and theoretical 
instruments for developing sustainable urban projects, and specifically for the re-thinking of the spatial 
organization of the contemporary territories adjacent to the former NATO Base in Bagnoli, Naples. This has 
been done by soliciting students to interpret the new urban challenges which determines the current 
urban questions, developing feasible solutions and strategies for a better management of waste and 
wastescapes, involving all the local stakeholders. Particularly, this Lab aimed to re-evaluate (and start 
from) the strengths of the former NATO Base, by developing plans to trigger sustainable, open, and inclusive 
model of growth.   

Therefore, the Lab has been an opportunity to carry out an integrated design experience on an urban 
scale, by (i) investigating new reciprocal relationships between urban and rural, multifunctionality of 
open spaces, ecological functions, and hydrogeological and landscape protection, linked to closed cycles 
of water and waste; (ii) working on projects capable of raising the quality of living, offering spaces for the 
production of lasting wealth and adaptive spaces to meet the needs of current time. However, even if the 
two modules of the Lab, namely Urbanism and Landscape, aimed at reaching an integrated result, they 
established two separate assignments for the students, to better embrace the complexity of the case-
study area, as explained in the following parts of the article.   
 

2.2. Case- study area: The former NATO Base in Bagnoli, Naples 
The former NATO Base in Bagnoli is located at the limits of the 10th Municipality of Naples, immediately 
behind the hill namely Monte Spina. 

The former NATO Base is called “acropolis” of Bagnoli for its privileged position in the territory, and it 
occupies a total area of about 30 hectares: 13 are intended for agricultural land and 17 are occupied by 
open spaces and buildings welcoming various functions over time. 

The neighborhood, owned by the Fondazione Banco di Napoli per l’Assistenza all’Infanzia (FBNAI), was 
built on a design by Engineer Francesco Silvestri. It developed following two orthogonal axes, with the 
main access from Viale della Liberazione, which is an important urban axis affected by the urban 
restructuring plans of the ten years of the last century and which defines the lower limit of the area.  

The opening of the complex took place on 9 May 1940 with the name “Collegio Costanzo Ciano – Institute 
for the children of the people” and he was created with the aim of assisting the most disadvantaged part 
of the population. This function never took place due to the start of the war the day after the 
inauguration. In 1941, in fact, the area was handed over to the Italian army, becoming both a place of 
occupation by the Allies and a refuge for war refugees. In December of the same year the Command of 
the Territorial Defense Engineers decided to build anti-raid shelters. The latter consist of underground 
tunnels (seven oriented entrances with access to the south) that flow into a single tunnel (about 1 km) in 
the heart of the hill. From 1953 the complex became the headquarters of the NATO command for the 
Mediterranean until 2013, the year in which the command itself was dismissed and the area assumes the 
current name of “Ex NATO Base”. The Americans partially restored the structures damaged by the war 
and they implemented a modification program according to their needs (Fig. 2). 

The military functions that have taken place have led to creation of physical enclosures, which caused the 
abandonment of certain areas of the district. 
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Figure 2. The image shows, at present, the main transformations that have occurred over time as a result of the different functions that the area has received. 
Image taken from the Master Thesis in Architectural and Urban Composition "Un-material paths. New urban spaces for the San Laise Park / Ex NATO Base, 
Bagnoli" by Marilù Vaccaro. 

 

The study of the territory and its palimpsest shows the potential value that the former NATO Base 
assumes in the different urban and territorial dimensions (Fig. 3). 

In fact, this area is central to the historical-architectural values and the structural components of the 
natural conformation of the territory: to the north-west the Crater namely Astroni and Monte Spina; to 
the east the Solfatara; to the west the Fuorigrotta district with its Mostra d’Oltremare with which it 
shares the main urban axis of Viale Giochi del Mediterraneo (later Viale della Liberazione); to the south 
the Giusso district and finally the hills of Posillipo and the island of Nisida. It is also positioned between 
the main maritime connections, such as the port of Pozzuoli and the port of Naples, as well as the tourist 
port of Nisida, with which the area is well connected thanks to the rail infrastructure system. Moving 
inside the complex, it is important to preserve the green frame given firstly by Monte Spina and then by 
the hill of San Laise, where there are educational vegetable gardens managed by the Association of 
Legambiente Campania.  

 

 
Figure 3. Historical evolution of the context of Bagnoli and its surroundings. The analysis was produced on a radius of 5 km from the area. Image taken from 
the Master Thesis in Architectural and Urban Composition "Un-material paths. New urban spaces for the San Laise Park / Ex NATO Base, Bagnoli" by Marilù 
Vaccaro. 

 

From the different terraces and the different altitudes that characterize the area inside the walls, it is 
possible to see these landscape values, inviting you to stop and contemplate the landscape. 
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The presence of underground tunnels, an even more denied area, could become an opportunity to 
identify innovative strategies such as the creation of a widespread museum that receives spaces for 
emerging artists, as well as spaces dedicated to permanent exhibitions. 

This would allow to enhance the vitality of the area and activate tourist flows, offering the possibility to 
trigger virtuous circles for the territory and for the workers in the sector, and at the same time would 
allow to draw the attention of citizens to the history of the places and the man who inhabited them, 
reducing the risk of loss of historical memory.  

 

2.3. Urbanism Module framework. Eco-Innovative Solutions and Strategies for sustainable 
urban regeneration of the western metropolitan area of Naples 
The module of Urbanism has been organised following the principles of circular urban metabolism, 
(Girardet, 2010), and Circular Economy (EC, 2014; Ellen MacArthur Foundation, 2015) envisioning 
resilient cities and creating many new local businesses and jobs.  

It employed a two-phase framework (analysis and design/vision) to develop strategies for closed loops of 
materials and energy; to optimise flows of people and biota, by studying their relationships; to include all 
local stakeholders, and by developing site-specific solutions in co-creation environments (e.g. Urban 
Living Labs); to reduce air, water and soil pollution; to re-input wastescapes into urban dynamics, by re-
adapting them for a better quality of life.   

Students worked in groups of three to four people to carry out on-site inspections (despite the difficulties 
related to the restriction due to the Covid-19 situation), analysis and mapping of the criticalities and 
potentials of the study area. Through this exercise, students could experience the project area at 
different scales; understand the transformations that have taken place over time and the (metabolic) 
processes in progress. In this way, by understanding and describing the complexity of the study area each 
group of students could select the Sample Area of their interest to be explored.  

Finally, in the design/vision phase, as final outcome of the Lab, students developed a Spatial Strategy 
starting from the challenges of the former NATO Base, and envisioning a desirable future for the area. 
The Strategy is composed by a series of Eco-Innovative Solutions (e.g. design projects, and/or policies) 
ordered following a specific timeline and taking into consideration the needs of the local stakeholders.  

The experience of the Urbanism module is to be seen within the organization of the whole Lab which 
included a series of seminars by external experts on the field organised by the teachers of the Laboratory 
of Urbanism entitled Ex-perience NATO (Course “A” and “B”), lessons, site inspections, individual and 
group planning, intermediate reviews with collective discussions (also with the other modules of the 
laboratory), exercises, meetings with external stakeholders and experts, and a final exam including the 
two modules of Urbanism and Landscape. 

2.4. Landscape Module framework. Understand to act: the iconographic atlas of the 
landscape for the metropolitan city of Naples. 
The definition of landscape has been recently subject of a radical reinterpretation. Landscape was 
traditionally understood as an aesthetic-perceptive category dedicated exclusively to the definition of 
those places of particular historical or naturalistic value. Today, landscape is an interpretative and 
operational category capable of reading the complex interrelation between social, productive and 
ecological characteristics not only of the hybrid urban/rural territories, but also of those metropolitan 
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territories of the contemporary world affected by phenomena of rapid and uncontrolled transformation, 
such as disused industrial, railway or military areas.  

In this conceptual evolution an essential contribution was determined by the European Landscape 
Convention (CEP), a document of the Council of Europe presented in Florence in October 2000 and signed 
by all member States. The CEP is the result of a long and in-depth study process, conducted by a team of 
experts from the Council of Europe, which began in the early nineties of the twentieth century and has 
welcomed and summarized the most original and innovative contributions of the international debate on 
the meaning of landscape in a contemporary key.  

The Cep reiterated that the landscape is a constantly evolving entity that includes both places of 
extraordinary quality and excellence to protect, and those of everyday life and, even, those of 
degradation, to start a new cycle of life. The CEP invites all member States of the Council of Europe to 
develop participatory practices aimed at involving communities of inhabitants in any transformative 
process of the landscape.  

In line with the most current theoretical and applied research in the field of landscape design on the 
international scene, and with particular reference to the contents of the CEP, the Landscape Architecture 
Course has proposed an interpretative approach to transformations of contemporary metropolis focused 
on the renewed relationship between anthropogenic activities and natural elements (plants, minerals, 
water, wind, light, soil); on the study and interpretation of behavioral and social aspects of settled 
communities of inhabitants (also with the aid of participatory practices); on considering the perceptive 
and aesthetic aspects (not only of the landscapes of excellence, but also and above all of the places of 
daily life).  

Landscape Architecture is intended as a discipline capable of providing possible answers to the global 
crises we live in today, from health to environmental and social ones, especially in metropolitan areas 
where more than half of the planet's population lives and is concentrated most of the productive and 
economic activities but also the major criticalities related to them.  

Today, Landscape Architecture can represent a new attitude, a new strategic and operational modality 
capable of proposing a new sensitivity towards nature, in all its forms and specificities, even in the most 
anthropized contexts such as the metropolitan ones.  

Theoretical focus of the Landscape Architecture Course was the deepening of regenerative urban 
strategies centered on the recycling of abandoned, disused, degraded landscapes, for new contemporary 
landscapes that bear new ecological, social and productive values.   

The themes addressed in the theoretical lessons focused on the etymological meaning and historical 
evolution of the concept of landscape; on the work of landscape architecture masters of the modern and 
contemporary age; on the most interesting and recent international experiences in the creation of new 
landscapes that interpret the very topical themes of ecological transition, urban agriculture, sustainable 
mobility, enhancement of tangible and intangible heritage, active involvement of communities of 
inhabitants in processes of urban transformation, of the new forms of public space. The book "Latent 
Landscape" (Gioffrè 2018) represented the basic text both in terms of theoretical references and of 
methodological and design approach.  

The exercise carried out by the students had as its theme the area, now largely abandoned, of the Former 
NATO base, studied in relation to the wider landscape and environmental context of the Metropolitan 
City of Naples. Due to the importance of the area in terms of extension, but also of the quality and value 
of the architecture and open spaces that are inside it, the regenerative process of the Former NATO must 
relate to the surrounding landscape in all its components, both anthropogenic and natural. Specifically, 
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the guided exercise consisted in the experimentation of an interpretative approach of the characteristics 
of the landscape of Naples through a multi-scalar reading - from the "geographical" scale of the large 
territorial systems to the detailed one of "garden" and of vegetable and mineral materials - able to record 
also perceptive qualities and behavioral aspects of the settled inhabitants.  

The results obtained in the teaching experience consist in the students' acquisition of basic theoretical 
knowledge on the evolution of the concept of landscape and on the multiple declinations it assumes in 
the contemporaneity; on the in-depth study of case studies concerning new contemporary landscapes 
created on the international scene and considered to be of particular relevance for originality, design 
quality, program of activities that can be experienced; on the study of the main international landscape 
schools; on the application of design concepts focused on the use of materials and shapes derived from 
nature.   

The final product of the exercise consisted in the definition of an "Iconographic Atlas", as defined by the 
teachers of the Landscape Module, which is a graphic and narrative product that the students of the Lab 
produced to understand the rich and complex interrelation between the urban and the natural structure 
of the Metropolitan Landscape of Naples; the study represents a wealth of figurative, spatial, cultural and 
material references, functional to the definition of the first project concepts and the masterplan for the 
Former NATP area. 

3. Results 

3.1. Outcome of the Urbanism exercise: Spatial Strategies for the Former NATO Base 

The outcome of the module of Urbanism are consistent with the theories of circular urban metabolism, 
circular economy, regenerative design and with the multiscalarity of the approaches. Two of the works 
produced by students have been selected for this paper since they seem significant to explain the 
framework of the course.  

The work entitled “N’ATA VOTA”1 (Fig. 4) is based on the construction of a silent network generated by 
the mapped wastescapes. The central theme for this project is the regeneration of public spaces. By 
intervening with specific and widespread actions on the territory, the project aims to improve the quality 
of the place and the reduction of pollutants, caused by heavy city traffic by cars and due to scarcity of 
vegetation and wetlands, immediately outside the former NATO base. In this lens, the abandoned spaces 
and the underused infrastructures have been re-imagined by students as places for new temporary and 
collective uses, selected through preliminary questionnaires addressed to citizens. 

 
1 “N’ATA VOTA” is by students: Giulia Aversa, Francesca Campanile, Benedetta De Vivo, Piarosa Marotta, 
Angela Nocerino. 
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Figure 4.  Project title: “N’ATA VOTA”. Masterplan and vision of design strategies Students: Giulia Aversa, Francesca Campanile, Benedetta De Vivo, Piarosa 
Marotta, Angela Nocerino. 

 

Another significative example is the “GREEN NATO”2 project (Fig. 5, 6 and 7) which aims at urban 
requalification of existing connection systems. Starting from a process of recovery and regeneration of 
wastescape (water bodies, underused green areas, artificial soils, abandoned agricultural fields, vacant 
buildings and settlements, dismissed or underused public facilities, neglected of dismissed 
infrastructure), the project define a loop of recovered areas that gives form to a network of spaces 
allowing a better connection of the former NATO base area with the hill of San Laise, the surrounding 
district and the coast of Bagnoli. Further, the loop aims to increase the local biodiversity, which is 
potentially threatened by spatial disuse and abandonment, through the creation of a new ecological 
network: a single path that develops in further secondary paths able to support functions of recreational, 
perceptive and naturalistic. Thus, wastescapes become resources for the district and flexible and resilient 
spaces, responding to the needs of time and critically of the territory. 

 
2 “GREEN NATO” is by students Teresa Borrelli, Giulia Cavaciocchi, Natascia Esposito, Elena Guida.  
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Figure 5. Project title: “GREEN NATO”. Wastescapes analysis.  Students: Teresa Borrelli, Giulia Cavaciocchi, Natascia Esposito, Elena Guida. 
 

 

Figure 6. Project title: “GREEN NATO”. Masterplan and Spatial vision of design strategies.  Students: Teresa Borrelli, Giulia Cavaciocchi, Natascia Esposito, 
Elena Guida. 
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Figure 7. Project title: “GREEN NATO”. Sections and details of design strategies. Students: Teresa Borrelli, Giulia Cavaciocchi, Natascia Esposito, Elena Guida. 
 

3.2. The Outcome of the Landscape Module: The agency of the Atlas 

The outcome of the Landscape Module was an iconographic Atlas realized by the students; this exercise 
consisted of choosing a theme and then providing an original narrative of the area, looking at the 
geographical, geomorphologic, environmental, settlement, and infrastructural analyses, and discretizing 
the different elements contributing to creating the landscape. Such exercise considered the imaginative 
potential that the landscape project holds to re-read and return unexpected landscapes (Corner, 2014). 
Each student has captured a "characteristic" and characterizing aspect, specific but at the same time 
found in global issues. In a nutshell, it consisted of defining a sort of taxonomy, which while identifying, 
analyzing, and revealing a point of view.  

This approach refers to the lessons of the landscape architects of the French school, among others, 
Bernard Lassus, Michel Corajoud, Michel Desvigne, Christine Dalnoky. In particular, the concept that the 
analysis of the territory, its profound observation, and its redesign contain the germ of the landscape 
project, which turns out to be a spontaneous manifestation of rewriting the traces of the territory. In this 
sense, the Atlases produced represent both interpretative models and project tools (Corajoud, 2003; 
Desvigne, 2008, 2012; Lassus, 1998; Masboungi & Corajoud, 2002; Tiberghien, 1987). 

Everyone was left free to grasp what they considered the most exciting aspect, discretizing it and relating 
it to universally verifiable criteria. To describe this didactic experience, here are some examples of 
atlases.  

The students Giulia Aversa, Francesca Campanile, Benedetta De Vivo started from a scrupulous historical 
investigation, starting from the first function of the complex, the Ciano College. This function was related 
to its rigid architectural organization. The students used these aspects as a starting point, contrasting it 
with the current one, underused and uncertain. This uncertainty, however, is considered as freedom, that 
is, the opportunity to accept new challenges, both functional and morphological. They were starting from 
the idea that the urban layout, the soil, the functions can be overturned in favor of temporary, flexible 
processes, playing on the timeliness of appropriation actions and rediscovery of places and functions 
(fig.8). 
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Figure 8. Atlas: Disciplina e Libertà. Students: Giulia Aversa, Francesca Campanile, Benedetta De Vivo. 

 

Moving from the study of history to the study of material, the students Marisa Allodi, Gaia Di Palma, 
Fabiola Fattore told the story of the former NATO base through another couple of terms, "verticality and 
stratification". Such condition can be found in the entire Neapolitan territory, defined as a "palimpsest" 
(Corboz, 1985) in continuous overwriting. This aspect, also located within our case study, allowed the 
students to return an original reading of what lies beneath, contributing to the rediscovery of the 
memorial and cultural value of the place. Thus, layers, different thicknesses overlap and intertwine, 
telling and framing images of different times. A reading that induces the landscape architect to work like 
a "historical archaeologist" as the sociologist Patrick Geddes would have defined him, a practice that, 
while investigating, reveals and reconstructs unexpected images (fig.9). 

Figure 9. Atlas: Verticalità e Stratificazione. Students: Marisa Allodi, Gaia Di Palma, Fabiola Fattore. 

 

Then, Natascia Esposito and Elena Guida constructed an Atlas reinterpreting the study and observation of 
the city of Naples gave by the philosopher Walter Benjamin as a "porous" city. On the one hand, a 
porosity, the one Benjamin refers to, considers the contamination of the open and osmotic character of 
the city. On the other hand, porosity speaks of the territory's breaking up, decomposition, and 
inhomogeneity. A less dense porosity in which the character of openness, percolation, and contamination 
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is aimed at reconstructing new ecological networks. Therefore, the pores, the urban voids, are considered 
places with tremendous biological potential. Such pores, in line with what Gilles Clément considers areas 
of "third landscape", offer an enormous ecological value (fig.10). 

 

 
Figure 10. Atlas: Porosità Urbana: dal vuoto “tra”. Students: Natascia Esposito, Elena Guida 

 

The last case presented here below is by students Teresa Borelli and Giulia Cavaciocchi, who tell a very 
original story of the area and its context. "Dichotomy and Cohesion", the title of their Atlas, tells a story 
of landmarks, morphological and architectural, that are contrasted and conjugated and then found within 
NATO. Such work is based on the alternation of fullness and emptiness, of great leaps and bounds, 
openings that sinuously intertwine with narrow closures. A very effective reading that continually goes 
back and forth between outside and inside. A new point of view, one might say Hitchcockian, with new 
and stimulating angles and perspectives (fig.11).  

 
Figure 11. Atlas: Dicotomia e Coesione Students: Teresa Borelli and Giulia Cavaciocchi. 
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As in Andreas Gursky's famous photo, 99 cents, putting together the various Atlases, the result is that of a 
heterogeneous but harmonious set of images, graphic representations, which capture, as in the artist's 
photo, different "consumables". Also, in this case, the overall picture denounces a contemporary 
condition of consumer society, which not only focuses on the material good at 99cent but on which the 
consumer material is the soil, its heritage, its culture, and its culture its identity (fig.12).  

Figure 12. On the left Images selected from student’s Atlas and on the right Andreas Gursky’s 99 cents photo 

 

4. Conclusions 

The reflection on the Former NATO Base within the Laboratory of Urbanism Ex-perience NATO “A” 
represented an opportunity for imagining wide urban and landscape sustainable transformations which 
could involve the whole contemporary city of Naples, with specific reference to the western part of it.  

In particular, the Module of Urbanism aimed for students to design possibilities for its regeneration to 
actually start a collective (re)use of the property, through the creation of areas which could be 
functionally adaptable to the various possible uses over time, generating scenarios of daily life in 
constant change. The identified new sustainable paths could break down the physical boundaries and 
improve the accessibility of the area, also through a better relationship with the landscape. 

The reduction of land consumption and the recovery of wastescapes, possible thanks to the restoration 
of abandoned green areas, could allow the increase of the local biodiversity. In this way, citizens are 
made aware of the issues of ecology and the care of space, recovering the contact with nature, and thus, 
these actions could encourage them to frequent more the area. Thus, through agriculture, care of 
landscape and new living spaces, the San Laise Park could become a social, cultural and economic 
incubator capable of increasing the local economy by mitigating inequalities and generating new public 
spaces for people. These new places could merge physical and immaterial elements, currently unrelated. 
The goal of creating a new Park for Bagnoli, as planned in the current urban implementation plan, would 
bring an abandoned territory to new life, providing citizens and the city with a new centrality. 

The Module of Landscape challenged students to go beyond the apparent fixity, hardness, and 
introversion of the case study. The creation of an iconographic Atlas made it possible to identify elements 
and underlying themes of this urban enclave wearing the lens of the landscape architect. This specific 
point of view allows them to re-read and interpret what is invisible, what is underneath, on the sides, to 
understand the relationships, highlighting the synergies with the context and the generating force of this 
place. Thus, the Atlas is a pro-active denunciation, an overwhelming manifestation of latent potential for 
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change, which goes beyond the capture of state of the art, projecting towards a possible future state, of 
opportunities to be conquered.  

5. Author’s contribution 

This paper is the outcome of a collaborative work of the four authors Libera Amenta (LA), Marilù Vaccaro 
(MV), Vincenzo Gioffrè (VG), and Francesca Garzilli (FG). The abstract was written by L.A. and MV. The 
introduction (Chapter 1) is by LA; Chapter 2.1 is by L.A.; Chapter 2.2 is by M.V.; Chapter 2.3 is by L.A.; 
Chapter 2.4 is by V.G.; Chapter 3.1 is by L.A. and M.V.; Chapter 3.2 is by F.G.; Conclusions (Chapter 4) are 
by L.A., M.V. and F.G.  
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Abstract 

As an effective method to quantify the utilization and evaluate the sustainability of natural 
resources, the ecological footprint can indicate the degree of dependence of human production 
activities and live on natural resources. Measuring the sustainable potential of the environmental 
system in Lushan County, this paper optimizes the original ecological footprint model. It 
evaluates the sustainable development of Lushan County from 2009 to 2019 and uses the 
regression equation model to predict the future sustainable development potential of Lushan 
County. The results showed that from 2009 to 2019, the per capita ecological footprint of Lushan 
County decreased by 39%, and the ecological carrying capacity decreased by 14%. Although the 
ecological deficit was still in 2019, it fell by more than 55% compared with 2009, and the 
ecological gradually recovered from the deficit. The ecological footprint diversity index remained 
stable, but the ecosystem development capacity was reduced to 37%. While the ecological stress 
index has been decreasing year by year, ecological sustainability is still poor here. If the current 
consumption pattern is maintained, by 2029, the ecological carrying capacity of Lushan County 
will be further reduced. This area will face the problem of insufficient ecological carrying capacity, 
and ecological security is not optimistic. Therefore, there is an urgent need to reduce the 
ecological footprint and increase the ecological carrying capacity, and propose a future 
ecological development strategy for Lushan County, and provide guidance for the sustainable 
development of Lushan County in the future. 

 

Keywords 

Mountain towns, Ecological footprint, Sustainable development potential, sustainable 
development prediction, Lushan County 

 

As the shortage of natural resources continues to intensify. At present, the lack of natural resources has 
become an essential factor limiting human development, and the contradiction between man and nature 
has become more and more prominent (Sadik, 1997). In addition, China's rich mountain resources and 
complex ecological environment have created many mountain towns, forming a unique mountain 
ecology (Victor, 1997). Mountain towns have high ecological sensitivity, weak self-healing ability, and low 
resistance to interference. They are vulnerable to poor ecology, topography, natural vegetation, and 
hydrological environment, making the ecological environment extremely susceptible to damage. On the 
other hand, mountain towns are ecologically complex and fragile. Once damaged, they are challenging to 
restore within a short period, which seriously limits the healthy development of mountain towns. 

The ecological footprint model was first proposed by William E. Rees and M. Wackernagel (Wackernagel& 
Rees, 1998; Wackernagel&Yount,1997). Its primary function is to quantitatively measure and calculate 
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the human consumption of resources at a given population and economic scale. The ecological footprint 
was developed by V. Niccolucci et al. With the development of ecological footprint theory, the ecological 
footprint method has been widely used in academic circles, and its research is mainly divided into the 
following aspects: firstly, ecological footprint models at different scales and the ecological footprint 
models have gradually moved from the global scale (Niccolucci, 2009) and national scale (Xu, 2003) to the 
regional scale(Xu, 2003)and town scale (Haberl, 2004); secondly, ecological footprint models of different 
categories, and the ecological footprint models have gradually been extended to tourism (Wang, 2001). 
The third is the updating of ecological footprint calculation methods, such as the integrated method 
based on the net consumption of a specific region (Wu, 2006) , the component method through field 
surveys and questionnaires(Wu, 2006), and the input-output method based on the net consumption of 
resources(Barrett, 2003). The fourth is the link between ecological footprint modelling and sustainability. 
For example, Shut'ko, Larisa, using the model of the Kuzbass, confirms the importance of an approach to 
improving economic sustainability through an 'ecological and carbon footprint' (Wiedmann, 2006). 

On the whole, most of the current ecological footprint studies pay little attention to the dynamic change 
process of the ecological footprint, and there are not many studies on the prediction of the sustainable 
development capacity of ecologically fragile areas such as mountain towns. Therefore, this paper takes 
the ecologically sensitive mountain town Lushan County as an example. Based on studying the traditional 
ecological footprint model, this paper improves old data, single factors and insufficient land function. 
Constructs an improved ecological footprint model measurement to update the primary data, processing 
the localization of factors and expanding the land function, which is significant to the ecologically 
sustainable development of mountain towns represented by Lushan County. 

1. Case study area  
Lushan County is located on the west side of the Sichuan Basin, northeast of Ya'an City, with 1,166 square 
kilometres. The overall ecological base is quite good. The terrain is complex, with widely distributed high, 
middle, and low mountains and river valley terraces. The landscape is dominated by the central mountain 
belt, which accounts for about 73% of the total area, and the high mountain and low mountain belt and 
flat dams account for about 27% of the entire region. The overall ecological environment foundation is 
good. The terrain is complex, the water system is also vibrant, and the abundant natural resources. The 
land has excellent potential for development. 

On April 20, 2013, a magnitude 7.0 earthquake occurred in Lushan County with a focal depth of 13km. 
The seismic zone is located in the Longmen mountain fault zone (Su et al., 2013, p. 502) (Figure 1). It has 
caused significant damage to the  ecology of Lushan County and urgently needs post-disaster ecological 
restoration.  
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Figure 1. Lushan seismic intensity map. Source: China Seismological Bureau 

 

2. Research methods 
2.1. Traditional ecological footprint  

Rees and Wackernagel designed the traditional ecological footprint model (Wackernagel& Rees, 1998; 
Wackernagel&Yount,1997).to calculate the resource consumption and biological production area 
required to maintain a given population and economic scale based on the consumption of certain 
ecological products and resources. In mutually exclusive land space, namely, single land production, each 
human biological consumption is reflected in productive land area. The calculation formula of ecological 
footprint is as follows: 

 

 
 

Where:  

EF stands for an ecological footprint (Ha), 

Ci stands for resource consumption, 

EQi stands for the equilibrium factor, 

EPi stands for the global average (including arable land, woodland, grassland, construction land, fossil fuel land, and water 
area). 

 

Ecological carrying capacity refers to the maximum population that can be fed in a specific area without 
interfering with the normal development of the regional ecological environment. According to a study by 
WCED (World Committee on Environment and Development), 12% of the biological production area must 
be reserved for biodiversity. The calculation formula is as follows.  

 
Where:  
EC stands for ecological carrying capacity (hm²), 

Ai represents the area of the class I ecosystem, 

EQFi represents the equilibrium factor; 

YFi represents the yield factor. 

The difference between the supply of natural ecosystems and the consumption of the human economic 
system can reflect the sustainability of the ecological environment. This difference represents the 
ecological deficit or surplus, and the formula is as follows: 

 
Where:  

ED stands for the ecological deficit, 
ER stands for ecological surplus. 

EC stands for the ecological footprint, 
EF stands for ecological carrying capacity. 

If ED > 0 indicates ecological surplus; When ED < 0, ecological deficit occurs. 

）（ 64,3,2,1i =
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2.2. Improved ecological footprint model 

Ecological footprint can intuitively calculate the degree of ecologically sustainable development. Still, the 
traditional ecological footprint model lacks the multi-consideration of land function, variability of 
calculation factors, and continuity of repair time sequence. Therefore, an improved ecological footprint 
model is proposed in this paper to construct the enhanced ecological footprint model (Figure.2) by 
modifying the original data, localized factor processing, expanded land function(Huang,2008), and the 
addition of space-time continuity. To measure the ecological footprints over the years makes the 
evaluation scope more popular, the evaluation subjects more accurate, and the allocation of resources 
more reasonable. 

 

 

 

Where, 

EFG refers to the improved ecological footprint,  

EF refers to the conventional ecological footprint,  

EFn refers to the pollutant ecological footprint,  

EFW refers to the ecological water footprint,  

ECG refers to the improved ecological carrying capacity,  

EC refers to the conventional ecological carrying capacity,  

ECW refers to the water ecological carrying capacity,  

ED' refers to the enhanced ecological deficit and, 

ER' refers to the improved ecological surplus. 

 

3. Calculation of improved ecological footprint in Lushan County 
3.1. Improved ecological footprints of Lushan County, 2009-2019 

According to the improved ecological footprint calculation model, the enhanced ecological footprint of 
Lushan County over the years is calculated as follows (Figure 2). The data are from the Statistical 
Yearbook of Ya 'an City, Lushan field survey and collection, and Lushan official government website.  
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Figure 2.  Per capita ecological footprint of Lushan County, 2009-2019, Source: Self-drawn. 

 

As shown in Figure 2, the ecological footprint per capita of Lushan County gradually declined from 
1.89hm²/person in 2009 to 1.15hm²/person in 2019, with a slight increase in the total ecological footprint 
in 2013. It shows that Lushan County focuses on ecological protection and pollution control, thus slowing 
down ecological footprint consumption. Among the various types of land, construction land and fossil 
fuel land show a slight upward trend over time, while land dominated by grassland and arable land 
decreases substantially over time. Changes in the ecological footprint show a positive correlation with 
human consumption of ecological products and ecological damage. Grassland has seen the most 
significant decline in ecological footprint per capita, suggesting that the population of Lushan County has 
changed its diet in recent years, reducing the production and consumption of meat. The ecological 
footprint of watersheds has also become smaller due to the reduced consumption of fish products. The 
decline in the ecological footprint of arable land is partly due to changes in the equilibrium factor and 
reflects the demographic changes in Lushan. The analysis shows that the shift in population and the 
ecological footprint of arable land per capita is negatively correlated. As the population ages and 
decreases, the residents' ability to work in agriculture decreases, and their reliance on arable land 
gradually decreases. The reduction in the ecological footprint of forest land reflects the importance 
attached by Lushan County to forestry ecological protection over the years and the strengthening of 
forest supervision, thus reducing the ecological footprint of forest land and promoting ecological 
protection. The increase in the ecological footprint of construction land and fossil fuel land per capita is 
mainly due to the rise in electricity consumption in Lushan County. 

 

3.2. Improved ecological carrying capacity of Lushan County, 2009-2019 

Based on the ecological footprint calculation model, the per capita ecological carrying capacity of Lushan 
County for all years was calculated as follows (Figure 3)  
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Figure 3.  Per capita ecological carrying capacity of Lushan County, 2009-2019, Source: Self-drawn. 

 

As can be seen in Figure 3, the per capita ecological carrying capacity of Lushan County fluctuates and 
changes, with an overall decrease from 0.73hm²/person in 2009 to 0.63hm²/person in 2019, with the 
various types of land changing in the following order: forest land (381%) > water (21%) > fossil fuel land 
(45%) > building land (-41%) > grassland (-33%) > arable land (-79 ). Changes in ecological carrying 
capacity show a positive correlation with land production products and land quality. The decrease of 
cultivated land ecological footprint is the biggest, indicating the cultivated land in Lushan has been 
seriously damaged in recent years. Therefore, the ecological protection of Lushan county should first pay 
attention to the restoration of damaged farmland 

The substantial increase in the ecological carrying capacity of forest land indicates that Lushan County is 
gradually attaching importance to the protection of forest land resources and implementing the policy of 
returning farmland to forest, as the calculation of fossil fuel land comes from forest land. Hence, the 
ecological carrying capacity of fossil fuel land also increases. Still, the decrease in construction land and 
grassland's ecological carrying capacity indicates that Lushan County's land is gradually being destroyed. 
The ecology is in an unsustainable state and will face the future ecological problem of insufficient 
carrying capacity. 

3.3. Ecological surplus and deficit of Lushan County in 2010-2017 

Based on the above formula, calculate the ecological deficit (surplus) of Lushan County from 2009-2019 
(Figure 4)  
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Figure 4.  Per capita ecological deficit of Lushan County, 2009-2019, Source: Self-drawn. 

 

From Figure 4, it can be seen that the pressure brought by economic development in Lushan County far 
exceeds the ecological carrying capacity. Lushan County as a whole showed an ecological deficit of -1.15 
hm²/person in 2009 and -0.52 hm²/person in 2019, with the ecological debt decreasing by more than 55% 
and its degree of ecological deficit gradually reducing. It shows that Lushan County has done some 
measures in ecological protection but is still in ecological debt in 2019. Most of the ecologically 
productive land in Lushan is in an unsustainable state. It reflects that Lushan is currently in a state of 
ecological imbalance and has poor sustainability of ecological development. 

 

4. Prediction of the development trend of ecological footprint 
Since the ecological footprint model only calculates the productive land consumption in a specific period, 
it isn't easy to reflect the corresponding economic and social system dynamics. Due to the time series 
defects of the ecological footprint model itself, this paper tries to make a short-term prediction of the 
ecological restoration in Lushan County after the disaster, to better understand the development trend of 
the ecological construction in the hard-hit areas after the disaster and predict the development trend of 
the ecological footprint in the future. SPSS software was used to construct the regression equation of per 
capita ecological footprint and per capita ecological carrying capacity, trying to understand the ecological 
restoration situation in Lushan county in the future(Guo,2008). Regression analysis is the main method to 
predict the index of ecological footprint and ecological carrying capacity.  

4.1. Prediction of ecological footprint per capita 

Taking Lushan County as an example, the ecological footprint y stands for the dependent variable in the 
regression model, the year x stands for the independent variable, and 2010 is the base year to construct 
different ecological footprint prediction models. 
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Figure 5.  Ecological footprint model fitting of Lushan County, Source: Self-drawn. 

 

As shown from Figure 5, combining the goodness of fit (R2) and the significance of the regression 
coefficient, the unary regression equation is selected as the model equation, which has higher goodness 
of fit. In connection with the ecological factors and economic factors of the above post-disaster ecological 
evaluation model, this paper considers the impact on the ecological footprint of social and economic 
factors such as Wu correlation analysis of least-square method research (Wu,2006). The model of the 
dependent variable is set to the per capita GDP variable (z) and year (variable x), the independent 
variable is set to the variables (y). The annual growth rate of per capita GDP is set to be 8%, referring to 
the 13th Five-Year Plan of Ya ', an the following regression prediction equation can be obtained: 

 

According to the present development model, the ecological footprint of Lushan County has been 
gradually decreasing over the years, which proves that the ecological pressure is slowly reducing and the 
ecology is developing towards a sustainable direction. 

4.2. Prediction of per capita ecological carrying capacity 

Similar to the calculation of per capita ecological footprint, the dependent variable of the regression 
model is the ecological carrying capacity y, the independent variable is the year x, and 2010 is taken as 
the base year (x=1) to build different types of ecological footprint prediction models (Figure 6).  
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Figure 6.  Ecological carrying capacity model fitting of Lushan County, Source: Self-drawn. 

 

As shown from Figure 6, comparing the goodness of fit (R2) of the three curves, the conic curve has the 
highest degree of fit among the three models, followed by the linear curve and cubic curve. However, in 
the analysis of variance and the significance test of the regression coefficient of the quadratic curve, the 
regression coefficient is not significant, and the calculated probability value is 0.844 and 0.252, 
respectively, which are both more excellent than the significance level. Therefore, without considering 
the conic curve model, the unitary linear equation is selected as the model equation, with a high degree 
of goodness of fit. Same as the calculation of ecological footprint, the per capita GDP variable (z) and year 
(variable x) as the independent variables of the regression model, to ecological footprint as the 
dependent variable y, the per capita GDP forecast of the reference Ya'an much starker choices-and graver 
consequences-in planning, increasing at an average annual rate of 8%, the final selection of regression 
equation as follows: 

 

According to the above regression results, the per capita ecological footprint is predicted, and the change 
of Lushan County in the next five years is shown in the following table (Figure 5.70). 

 

Table 1. Prediction of Future Ecological Footprint of Lushan County, Source: Self-drawn. 

Year Forecast per capita  ecological 
footprint 

Forecast per capita  ecological 
carrying capacity 

Forecast per capita 
ecological deficit/surplus 

2021 0.80  0.38  -0.43  

2022 0.67  0.33  -0.35  

2023 0.53  0.27  -0.26  

2024 0.39  0.21  -0.17  
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2025 0.23  0.15  -0.08  

 

The result shows that the ecological footprint of Lushan county will still be in the state of ecological 
deficit in the future because the ecological footprint and the ecological carrying capacity are both 
decreasing. As for ecological footprint, according to the current development trend, the consumption of 
ecological resources in Lushan County will gradually decrease, and the ecological pressure will gradually 
decrease. The ecological deficit is also steadily reduced, and the overall ecological environment is slowly 
transferred to a sustainable state. However, according to the current development model, the ecological 
carrying capacity of Lushan County is also gradually decreasing. If the ecological environment is not 
protected, the productive land will degenerate progressively, and the equilibrium and yield factors will 
reduce. And in the long term, the ecology will be in a state of imbalance.  

Therefore, Lushan County should improve the damaged state of ecology from two aspects. One is to 
improve the ecological carrying capacity; the other is to maintain the current trend of the decline of 
ecological footprint. Only in this way can we effectively curb the continuous deterioration of ecology in 
the worst-hit areas. Thus, it is necessary to build an intelligent town for disaster prevention and 
mitigation, strengthen the construction of restoration projects and improve relevant laws to improve the 
regional ecological restoration. 

 

5. Conclusions  
This paper constructs an ecological footprint model by data correction of the ecological footprint, 
expanding the calculation categories, localizing and improving the traditional ecological footprint model, 
and predicting the future ecological footprint development and sustainability status. The results show the 
overall ecological footprint of Lushan County has gradually decreased between 2009 and 2019, from -
1.89hm² to -1.15hm², a 39% reduction. However, the ecological carrying capacity has deteriorated, from 
0.73hm² in 2009 to 0.63hm² in 2019, a decrease of 14%. As Lushan County promotes environmental 
protection measures such as "returning farmland to the forest", the gap between the overall ecological 
footprint and carrying capacity of Lushan County is gradually narrowing, and the ecological deficit is 
slowly decreasing. 

In the future, the ecological footprint of Lushan County will remain in a state of ecological deficit. The 
reason for this is that both the ecological footprint and the ecological carrying capacity are declining. In 
terms of the ecological footprint, according to the current development trend, Lushan County's 
consumption of ecological resources will gradually become less, and the ecological pressure will gradually 
decrease. The ecological deficit is also shrinking progressively, and the overall ecological environment is 
slowly moving towards a sustainable state. However, according to the current development pattern, the 
ecological carrying capacity of Lushan County is also gradually becoming smaller, indicating that if not 
protected, the ecologically productive land will degrade progressively. The equilibrium and yield factors 
will become gradually smaller, leaving the ecology in a state of imbalance in the long run. 

Therefore, Lushan County should start from two aspects to improve the damaged state of ecology after 
the disaster. One is to improve the ecological carrying capacity, and the other is to maintain the existing 
declining trend of ecological footprint. Only then can the continued deterioration of the ecology in the 
hardest-hit areas after the disaster be effectively curbed. To this end, ecological restoration in the region 
should be improved by establishing smart towns for disaster prevention and mitigation, strengthening 
restoration projects, and improving relevant laws. 
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Abstract 

The transport of goods, particularly in dense urban areas, contributes to a problem that most of 
today's cities share: they are overcrowded by motorized traffic. In that context, urban freight and 
city logistics are central to the Brazilian economy, but face a number of economic and 
environmental challenges. This paper aims to contribute to a new body of research that 
investigates the potential of cycle couriers to make city logistics more sustainable and explores 
ways to encourage their diffusion. In the course of congested cities, increasing delivery volumes 
and growing environmental awareness, both local public administrations and logistics service 
providers are faced with the challenge of finding sustainable solutions for urban freight 
transport. The study analyses the dynamic of the development of cycle logistics in the Brazilian 
context from an economic, environmental and social perspective. In order to conduct the 
research, data collection methods were used, including: application of questionnaire and in-depth 
interview with bike courier companies and collecting secondary data from the Brazilian National 
Data Basis. Based on this national scale study (developed in 2020) we identify Brazilian bike 
courier companies and characterize business model, performance and workers profile. The results 
show the growth potential of bike courier businesses and that can be a suitable addition to urban 
consolidation concepts from both an environmental and financial point of view. The findings of 
the paper are of interest to policymakers, urban logistic operators, research institutions, and 
citizens as potential customers. 

 

Keywords 

Cyclelogistics, logistics, bicycle, mobility, urban planning 

1. Introduction 
Cyclelogistics activity uses bicycles or tricycles to carry out logistics activities (LABMOB and Aliança Bike, 
2018). Within cycle logistics, the last mile delivery activity refers to the use of the bicycle as a means of 
transport for the delivery and distribution of goods or merchandise. This is the stage of transport logistics 
where most bicycle deliveries fit in and is considered one of the most expensive, inefficient, and polluting 
parts of the logistics chain (Gavaers et al., 2009). 

Promoting cycle logistics is crucial to enhance delivery transportation in urban contexts facing significant 
traffic congestion and critical climate conditions. Several national and international studies and cases 
have already pointed out cycle logistics competitive advantages over other modes (Vijayakumar, 2017; 
Nascimento, 2019). Furthermore, bicycles have greater capillarity penetrating urban fabric because they 
take up less space on the streets than vans and trucks. Besides, parking a bike is vastly easier than parking 
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a car at a destination. Thus, bicycles get many deliveries to come faster and at lower costs, in addition to 
reducing noise and air pollution and saving emissions. 

Therefore, cycle logistics has gained ground in Brazil's market to prove an efficient and sustainable 
solution. Especially for last-mile logistics, traditionally carried out mainly by motorcycles and small trucks 
that are less energy-efficient modes of transportation.  

In this context, this study aims to discriminate the activity of cycle logistics in Brazil, emphasizing the bike 
courier service. A comprehensive and systemic look at this activity collected information and data on the 
different actors involved: companies, delivery-cyclists, and client companies. 

Following the present introduction, Section 2 briefly describes the methods and procedures used to 
collect all data analyzed. Then, section 3 brings forward discussion and results from mapping the bike 
courier service in Brazil's market and activities according to questionnaires and case studies. Finally, 
section 4 delivers conclusions and challenges found during the survey. 

2. Materials and methods 
This research sought to increase comprehensive evidence on the cycle logistics economy, focusing on the 
national bike courier service. To do so, methods employed various data collection instruments and 
triangulation of Quali Quanti data.  

In Brazilian literature, there is still a lack of systematized knowledge regarding cycle logistics. So then, we 
conducted exploratory research to comprehend its sector. The exploratory analysis constitutes the first 
stage of a broader study. Therefore, it is a widely used method in research whose subject has been little 
explored. It can be applied in initial studies to obtain an overview of specific facts (Vergara, 2011). 

An online survey was sent out to companies in order to let us georeference them considering the largest 
cities in each national macroregion. The following cities were considered: Manaus, Belém, Fortaleza, 
Recife, Salvador, Curitiba, Florianópolis, Porto Alegre, Belo Horizonte, Rio de Janeiro, São Paulo, Brasília, 
Campo Grande (Figure 1). This mapping attempted to distinguish the profile of Brazilian cycle logistics 
companies, services provided, advantages, and challenges, in addition to barriers and opportunities for 
boosting the sector's growth. 

 

Figure 1. Brazilian cities considered for the survey. Source: Labmob 
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The bike courier companies surveyed composed the sampling frame (Babbie, 2001) we selected to apply 
a second survey. The survey was built on a structured questionnaire that sought to investigate the profile 
of companies in the sector. Despite efforts to encompass the whole universe, this list might present 
limitations given the challenging fact of mapping such an under notified market in literature. Therefore, 
this study raised findings that can highlight business trends and peculiar features of cycle logistics. 

The companies' primary data on their operations were collected and mapped through a voluntary 
response sample through the Survey Monkey© platform. The questionnaires were completed between 
October 23, 2019, and January 24, 2020. The choice of variables included in the questionnaires was 
guided by their specific objectives, as indicated above. 

Two case studies were also carried out. The first was with the company Carbono Zero Courier, a bike 
courier service provider in the city of São Paulo. We sought to obtain a more comprehensive 
understanding of the company's logistics and its service provided. As a result, detailed data were 
collected on the operation of Carbono Zero Courier, collected through in-depth interviews with the 
company's CEO and questionnaires voluntarily responded by the company's 165 delivery-cyclists. 

Finally, a second case study was carried out with four bike courier service clients from different sectors. 
In-depth interviews with strategic representatives of these bike courier business clients were conducted 
to learn about their perceptions and opinions on hiring professional bicycle delivery. 

3. Results and Discussion 
3.1. Bike Courier Company Profile 

In 2019, 39 Brazilian bike courier companies were identified in operation.  Companies were asked to fill in 
questions about their employees, delivery travel behavior, and types of goods delivered. In the end, 24 
companies voluntarily responded to the questionnaire made available online. These companies mainly 
appeared between 2010 and 2015, 62% of the total responding companies. Despite the context of the 
beginning of the political-economic crisis in Brazil in 2014, 23% of companies (9 out of 39) opened in 
2015. About 25% (10 out of 39) were established after that year. The southeast region of Brazil 
concentrates around 60% of the companies mapped, followed by the south region (20%), the northeast 
region (9%), the central-west region (8%), and, finally, the north region (5%). 

 

Figure 2. Companies distribution per region. Source: LABMOB.  
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Respondent companies mostly hire a small workforce of up to 10 delivery cyclists, representing 77% of 
the total companies (Figure 3). It is essential to point out that only 8% of companies operate with fleets 
over 50 bicycles. It was also found that there are companies with fleets exceeding 100 bikes. Even though 
findings show a diversity of medium-sized companies, small companies still prevail in the market. 
Consequently, most of them face challenges in attending to potential customers as they cannot handle 
the high delivery demands. 

 

Figure 3. Brazil: delivery bicycles fleet. Source: LABMOB and Aliança Bike, 2020 

Another crucial aspect regarding companies' capacity is owning or not a fleet. More than half of the 
companies (58% out of the total) indicated that delivery cyclists own the bikes they ride. Thus, the 
company did not have any bicycles of its own. In contrast, 12% of companies indicated they own the 
entire bicycle fleet. It is worth mentioning that bicycle fleet presents an initially high total cost of 
ownership. Added to this cost is the provision of infrastructure to allocate them – from space to park 
unused vehicles to a team responsible for monitoring operationalizing the fleet. In addition, the bicycle 
fleet is an asset that becomes depreciated over time. Therefore, it turns into a long-term problem as 
modernizing the fleet makes companies run higher expenses to keep them in shape. 

On the other hand, 31% of companies registered to run a hybrid model business: mix both worker's 
private bikes and company's vehicles. A hybrid model innovates as enabling the companies to grow 
through greater flexibility by sharing operational costs. Besides, a hybrid-fleet composition also makes it 
possible to allocate resources efficiently on demand. For example, if demand for deliveries increases, it is 
possible to expand the fleet into partnerships with cyclists using private bicycles. It does not require 
greater investment in acquiring assets. On the other hand, if the demand for deliveries decreases, the 
company is released from costs to keep bicycles inactive and depreciating. 

 

3.2. Profile of Delivery Cyclists 

The company's workforce is made up of delivery cyclists who ride mainly on conventional bicycles with 
the support of accessories for transporting loads (Figure 4). The use of electric bikes is very 
unsatisfactory. Half of the responding companies hold a small group of deliverers, with up to five riders 
on their team. Cyclists work mainly as freelancers. Some of them are hired as legal, individual micro-
entrepreneurs. In Brazil, an individual entrepreneur is a businessperson who works for his own account 
and legally registers himself. About two-thirds of the companies declared offering any training for all the 
delivery cyclists that join their team. 
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Figure 4. Type of bicycles that make up companies' fleet. Source: LABMOB and Aliança Bike, 2020 

Two-thirds of delivery cyclists have been working in the business for up to a year. Their motivations are 
because they enjoyed cycling and the sense of freedom given from not having a work routine that the 
service provides. Most cyclists (90%) already used the bicycle to commute before working with deliveries. 
About 60% had used the bicycle as a mode of commuting for more than five years, 21% between two and 
five years, 12% between one and two years, and 7% between six months and one year. 

Concerning accidents, collisions, or runovers, 60% of respondents have already been involved in some 
type of disaster. Among these, 45% needed hospital care on some of these occasions. Delivery cyclists 
were also asked about the habit of wearing a helmet, which is mandatory during worktime. The vast 
majority, 91%, declared using it whenever they ride. The remaining 9% only when they are within 
working hours. 

The vast majority of respondents (91%) said they noticed some improvement in their health and well-
being after working in the sector. When asked about the main perceived health improvements, the 
increase in fitness and fitness (30%) stands out. With ranges between 10% and 20%, they appear as 
benefits: weight loss, physical and emotional well-being, and stress reduction. Respondents also 
mentioned the perception of reduced daily fatigue. 

 

3.3. Delivery Travel Behaviour 

As shown in Figure 5, the average distance of a bicycle delivery trip in companies concentrates in the 
range between 3 and 10 kilometers, corresponding to 62% of the total. The results also show that 8% of 
the companies hold an average distance above 20 kilometers. The average length of another 8% is below 
1 kilometer. 

 

Figure 5. Average delivery distance. Source: LABMOB and Aliança Bike, 2020. 
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Around 90% stated that, on average, they make up to 50 deliveries per day (Figure 6). The average 
number of daily deliveries was 22, not considering companies that declared 1,000 or more deliveries. 
Therefore, they were out of the comparison scale with the others. 

 

Figure 6. The average number of deliveries 

 

3.4. Types of Delivered Products and Main Customers 

Regarding which types of products they load, document deliveries & personal services are the most 
common services carried out by cycling (Figure 7). In the field of “others,” companies declared delivering 
flowers, cards, and small devices or equipment. None of the companies claimed to make only one specific 
type of delivery. Most of the transported loads weigh between 500 grams and 1 kilogram. Only five 
companies declared that they carry products above 5 kilograms mostly. 

 

Figure 7. Type of delivery made. Source: LABMOB and Aliança Bike, 2020 

Therefore, bike courier companies surveyed deliver various products: documents, electronics, clothing, 
books, magazines, shoes, cosmetics, cleaning products, beverages, cigarettes, food, and even laboratory 
test sample. In addition, several products were indicated in the “others” range, especially cyclists working 
with customers from the e-commerce sector. Finally, the companies told that their main customers are 
“offices and companies in general,” “e-commerce companies,” “commercial establishments in general,” 
and “restaurants and food-related companies.” 

 

3.5. Types of bicycles  

Regarding the bicycles used for deliveries, 25 of the 26 companies own conventional (urban) bikes. And 
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more than half (16 of the 26 respondents) declared using only these models. Of the seven companies that 
said they also use cargo bicycles, five are in São Paulo, and all three also use electric bikes. 

Due to the lack of diversity in the bicycles used, the couriers use accessories to uphold transport cargo 
(Figure 8). The backpack and the rear luggage compartment were pointed out as the most common 
accessories by cyclists, followed by baskets and, to a lesser extent, messenger bags. Accessories such as 
saddlebags, bicycle front loaders, and even plastic bags tied to the backpacks help increase the carrying 
capacity, as they mentioned. Other types of bicycles, such as cargo models, would facilitate working 
dynamics every day. 

 

Figure 8. Accessories Several products were indicated used to transport cargo/products. Source: LABMOB 
and Aliança Bike, 2020 

A challenge identified among the models of electric bicycles available for sale in Brazil is that most are 
developed for recreational purposes and not for delivery services. So, they need to be readjusted for this 
goal. In general, the electric bicycle market faces substantial challenges nationwide. Opposing the 
evolution of the national market for electric bicycles is the taxation on Industrialized Products (IPI, 
Imposto sobre Produtos Industrializados). Rates on electric bicycles are among the highest in Brazil and 
exceed those applied to products such as cars, even alcoholic beverages, and tobacco items (ALIANÇA 
BIKE, 2020). This barrier in accessing electric bicycles, especially cargo models, hinders the progress of 
cycle logistics in the country. 

 

3.6. Successful case study. The largest Brazilian bike courier company: Carbono Zero 

In October 2019, the company claimed to hold a fleet made up of 165 delivery cyclists and make around 
3,000 daily deliveries. Carbono Zero offers flexible and differentiated service models according to the 
specific demands of each type of customer. It can serve from an individual with a single delivery order to 
another small, medium, or large company that requires a team of exclusive cyclists to operate their 
logistics demand. 

Also, in 2019, the company had four types of product-storage hubs that served to support delivering 
among the company's cyclists. Except for the company's headquarters, these locations are primarily used 
for providing e-commerce products, serving as a storage and distribution point for the products by 
cyclists. Deliveries are routed by operators in the smartest, efficient way – whenever possible, 
centralizing deliveries in a range close to the same cyclist's physical location. According to company 
interviewees, lockers are the most promising types of storage for boosting cycle logistics. 

Customers can follow the entire delivery process from point A to point B through a real-time website, 
identifying in real-time information of the Service Order. They can also collect digital receipt signatures. 

1599



The website is connected to a smart-based logistic operation system developed specifically for the 
company. 

The company's fleet consists of bicycles used by the hired employees and bicycles belonging to the 
freelance cyclists themselves. All the company's cyclists go through a training process, whether they are 
formally hired or freelancers. 

From 2017 to 2019, the company was able to increase its turnover and size considerably. This growth 
allowed the service to improve, growing cyclists, operators, and managing teams. According to the 
interviewees, during this period, no significant marketing actions were carried out. The main reason for 
this growth was the organization and structuring of the company, which increased its effectiveness and 
efficiency, allowing the expansion of services to more prominent e-commerce companies. At the 
moment, the company focuses on fixed-based deals with other companies for sporadic delivery services. 

Carbono Zero Courier recognizes efficiency in dense and congested urban centers as the two main 
advantages of bicycle delivery. The company also brings out the environmental issues, as bikes do not 
emit GHGs or generate noise pollution for cities when in motion. Regarding the limitations of the types of 
products delivered by the bike courier service, only restrictions related to weight, volume, and value 
were mentioned. Weight and volume refer to the load capacity limitations inherent in the vehicles 
themselves and the cyclist's ability to carry large, heavy goods. The lack of availability of cyclists was 
mentioned as one of the limitations to increasing its fleet, which already sees a greater demand than its 
network can offer. 

Most of the fleet used by the company's delivery cyclists analyzed in the Carbon Zero Courier case study 
comprises 26-inch conventional bicycles rims. However, the company also has five electric cargo bikes 
(Long John model) and uses electric bikes in a small number. The cargo bike has a capacity of up to 100 
kilograms. It is handled primarily to carry heavier loads such as beverages and cleaning products. In 
addition to bicycles, the company's fleet also holds 12 electric scooters and 2 electric vans to support the 
operation. 

 

3.7. Learning from Bike Courier service client companies 

Four companies from different sectors were selected for a qualitative analysis on motivations to hire a 
bike courier service of different scales, delivering 50 daily deliveries, reaching more than 1,000 in some 
cases They were: Natura (cosmetics), Nextel (telecommunications), Positiva (natural cleaning products), 
and a sizeable Brazilian e-commerce company that preferred no identifying. Their primary common 
motivation is to promote sustainability through deliveries. In addition, four companies stated that they 
are interested in increasing the sharing of bikes in their logistics. 

The in-depth interviews showed that the main motivation common to all companies is promoting the 
sustainability of deliveries provided by bicycles. In addition, the four companies stated that they are 
interested in expanding the participation of bikes in their logistics. 

For Nextel, the environmental issue (the sustainability of deliveries by bicycle) is the central differential 
and the primary motivation for hiring the bike courier service from this company's point of view. In 
addition, the company seeks to know the mileage traveled by each of the delivery cyclists to estimate the 
emissions avoided by its fleet. If more delivery cyclists got into the market, allowing turnover to increase 
cost-benefit, Nextel's representative said the company would amplify the share of bicycles in their 
logistics. 

The e-commerce company registered interest in increasing the share of bicycles in its urban logistics. It is 
also studying to expand its market. In addition, the representative interviewed suggested some 
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improvements to encourage boosting the sector. Among them, improving urban cycling infrastructure, 
expanding bike lanes (to improve deliverer's safety), and route options deliveries. 

 

3.8. Challenges for the Cycling Sector's Growth in Brazil 

The bike courier companies pointed out several challenges for the sector to grow. However, as the critical 
challenge and the lack of knowledge of the public sector and potential customers, the bicycle is an 
adequate transport alternative for last-mile logistics. 

This issue is reflected in the public sector's lack of hiring cycle logistics services and public sector 
investments in road infrastructure (such as cycle paths, cycle lanes, paracycles, and bicycle racks) to 
support the activity and trips by bicycle in general. In addition, there is a range of potential clients from 
the private sector who are unaware of cycle logistics. Consequently, most Brazilian companies still only 
hire motorcyclists and mini trucks for last-mile delivery services. 

This scenario indicates the urgency of establishing public policies to encourage and promote cycle 
logistics, which is an activity that benefits businesses and cities, increasing the quality of urban life. 

On the other hand, the interviewed customers indicated criticism of expanding cycle logistics activity. The 
reasons for the difficulties in delivering bicycles, obtaining insurance, documents, and permissions from 
the different regulatory bodies and public agencies related to cargo transport were their judgments. This 
point reinforces the need for the Public Power to institute public policies to promote cycle logistics. 

Finally, the cyclist delivery people interviewed indicated two main problems in their daily work. First, the 
lack of a stopping place or bicycle rack at the destination of deliveries. The second challenge is the 
weather conditions limiting delivery capacity under severe climate conditions such as tropical rains, 
making deliveries more time-consuming and eventually impracticable. 

4. Conclusions 
Bicycle delivery is an efficient alternative for urban freight in economic, social, and environmental 
aspects. Cyclologistics presents the bicycle as a modal alternative capable of generating greater efficiency 
and flexibility to different business models. As a result, it has found more and more space in the Brazilian 
market. The data presented sought to increase understanding of issues on cycling deliveries related. And 
also inform the public, private and civil society sectors with data on the profile of companies to support 
future decision-making. 

From an economic point of view, the bicycle is a vehicle that generates fewer maintenance costs than 
motor vehicles, which depend primarily on fossil fuels in Brazil. This fact generates more significant 
savings for both autonomous couriers and bicycle delivery companies. Besides, our findings are that the 
cycle logistics market goes through a fast-growing process to share participation in the market. 
Companies declared to be optimistic about their expectations for growth in the coming years, despite 
acknowledging competitiveness with traditional modes. 

Cyclologistics provide solutions to problems of incomplete delivery due to urban traffic problems and 
difficulty in parking. They are, therefore, a solution to be adopted by companies seeking to make their 
logistics more accurate and with a sustainable bias. 

The attention that has been given to the environmental matter and the conditions of greater 
permeability in the urban network are differentials for deliveries by bicycle. Especially for the last mile 
and compared to the logistics carried out predominantly by motor vehicles, such as vans, trucks, and 
motorcycles. 
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In addition to the growth of cycle logistics companies and the increase in the economic sustainability of 
this business model, cycle logistics brings positive impacts to cities by improving air quality, reducing 
noise pollution, and avoiding the emission of greenhouse gases. 

Because of the benefits to society of the logistic cycle activity, it is essential to develop public policies that 
promote cycling deliveries. These policies range from regulatory actions and tax incentive policies to 
providing adequate cycling infrastructure in urban areas. 
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Abstract 

Russia inherited the focus on extensive growth from the USSR, where the emphasis in planning was 
placed on new industrial capacities. The construction of new urban housing is the main priority in 
Russia now. The Green Urban Agenda has been implemented for a long time through the efforts 
of activists and remained outside the attention of the authorities. Official climate policy is mainly 
aimed at working with businesses and controlling carbon emissions; national projects are hardly 
synchronized with each other in matters of protecting natural resources.  
There is an explosive interest in the creation of blue-green urban frameworks now. A local green 
deal begins with the planning of recreation facilities and is based on the active position of citizens 
opposing the development of natural areas. At the same time, there is no federal law that regulates 
urban green-blue networks. Green frame planning issues are practically not disclosed in the 
requirements for general plan elaboration. 
For Kazan, a city on the Volga River 1000 kilometres to the east of Moscow, such a global task has 
become a logical continuation of already implemented projects for the arrangement of 
recreational, public and natural areas. Over the past 10 years, Kazan, interacting with activists and 
environmentalists and planning professionals, has successfully implemented projects from small 
lakes improvement to the coastal strategies.  
It is necessary now to create a new mechanism for the formation of a continuous urban-ecological 
framework, the main task of which will be to synchronize all urban projects - from the repair of 
underground communications to the construction of new social and commercial objects. And also 
to give the highest level of priority to this urban mechanism over the existing city planning 
documents. 

 

Keywords 

Water-green city framework, climate change, health, new approaches, green planning  

1. Urban green planning in Russia: the retrospective 
Modern Russia inherited the focus on extensive growth from the USSR, which, in turn, continued the 
development trends of Tsarist Russia in the 19th century. In the USSR, the emphasis in planning was placed 
on new industrial capacities followed by housing and transportation networks construction.  

The system or norms and requirements (so called Construction Norms and Rules - SNiP) was established in 
late 60-s when the mass housing program started. Norms for greenery protection were separately applied 
to “microrayons” (living unit in the soviet city), recreation facilities or industrial zones. 

The approach to parks and boulevards differed from sanitary-protective plantings. Parks were supposed to 
occupy at least 70% of the total area of green spaces in cities. At the same time, the standard share of 
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green spaces in a residential area varied from 7 to 21 m2  per one citizen, depending on the size or 
geographic location and climate of the city. 

Protective greenery was established around industrial facilities - the so-called sanitary protection zones 
(SPZ): housing or commercial construction were practically forbidden within SPZ. At least half of the SPZ 
was subject to tree planting. SPZ performed several functions - they reduced the impact of harmful 
emissions, but also made strategically important facilities invisible from the air and difficult to access from 
the ground. The SPZ buffer could be up to 2 kilometers wide - it is not surprising that in some cities these 
zones are becoming the basis of modern water-green networks. 

Green areas were perceived as purely functional, exploited by various departments of the city 
administration. A comprehensive view of urban green frames began to appear in theoretical works in the 
70-80-s, but it was never implemented in the USSR. The “norm-based” development lasted until the mid-
1990-s, when priorities in city development were dramatically changed. The industrial construction of the 
socialist era was replaced by massive housing and commercial development. 

General plans of modern Russian cities are aimed primarily at the development of outskirts and suburban 
territories, which contributes to the rapid urban sprawl. Construction of new urban housing under the 
national project “Housing and Urban Environment” is one of priorities for the government on the state 
level. It claims for one billion square meters of housing to be built by 2030. The recommended share of city 
green areas was reduced to 6 m2 per person now. These territories comprise any greenery, including urban 
forests, with the exception of SPZ.  

In fact, greening norms have not been respected in the process of urban development in recent years. 
Krasnodar, a city in the south of Russia, one of the few in the country growing due to external migration, 
shows us an example of immense housing development. The city is rapidly expanding its area, absorbing 
the surrounding agricultural areas. Neither parks nor neighborhood greening have been envisaged in the 
territories of new construction over the past 10 years. The case of Krasnodar reflects the general problem: 
the disruption of the connectivity between urban water-green spaces and natural environment, the 
insufficient reference to the value of ecosystems and the lack of a comprehensive approach in the 
contemporary city planning processes in Russia. 

  
Figure 1,2 Left: north-east outskirts of Krasnodar, 2001. Right: New housing development, 2019  
Image © Google Earth 
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2. Green urban landscapes and climate challenges: looking for new 
solutions 

Forests in Russia burned in Yakutia, Siberia, Karelia, Irkutsk, Nizhny Novgorod and Samara regions, 
Krasnodar, Primorsky region’s and Crimean cities faced floods, the threat of landslides was declared in the 
Ulyanovsk this year. The country was hit by all cataclysms that were previously observed only from afar.  

At the same time instruments of a green economy were introduced rapidly. Official climate policy in Russia 
is mainly focused on business and the financial sector now, as well as controlling carbon emissions and 
handling solid municipal waste. National projects aimed at the development of the country, such as 
"Ecology" or "Affordable and Comfortable Housing" are not synchronized enough with each other: the 
preservation of natural landscapes comes into conflict with the task of increasing the residential real estate 
construction. Mega-events like Universiades, Olympic Games, international forums etc. also play a 
significant role in fulfilling tasks of these national priorities. New residential quarters, exhibition centers 
and stadiums often appear instead of natural areas being preserved previously for years. 

While sustainable urban ecological systems have not been created in Russian cities yet, the existing 
facilities are no longer able to cope with climate challenges. Green areas often lose their protected status, 
formal compliance with standards and norms without focusing on the ecosystem itself comes to the fore. 

Two reasons may be considered: first, the desynchronization of legislation on the state/regional level 
or/and interdepartmental contradictions in development programs and regulations. Second, planning 
green areas often lack scientific basis: ecologists, hydrologists, meteorologists and other specialists are 
rarely involved. 

At the same time, Russian cities still preserve, in contrast to many European countries, large fields of 
natural landscapes and a network of city-wide and local recreational areas. It seems that this is enough and 
the problem is not as acute as experts believe. 

Water bodies and suburban forests usually belong to different municipalities or administrative regions, 
which complicates governance of water-green network. Some Russian cities and agglomerations start using 
approaches based on the principles of bioregionalism. The choice of measures for preservation or spatial 
development is determined rather by natural then administrative boundaries. City of St. Petersburg and 
the Leningrad Region signed an agreement to jointly manage forest on the cross board of the two regions. 
The Yauza Park that spread for 35 kilometers along the Yauza river, which flows through the territories of 
Moscow and the Moscow Region gives us another example of interregional partnership. The Mayor of 
Moscow established a regional owned enterprise “Yauza park” to manage a territory with many different 
stakeholders. 

The Green Urban Deal has been implemented for a long time through the efforts of activists and private 
experts and remained outside the official Agenda. It was Aleksandr Vodyanik - the adviser of the mayor of 
Krasnodar, a member of the expert council of the Russian Ministry of Construction who played the leading 
role in collecting successful examples and methods, knowledge exchange and involving local officials into 
the Green Urban Agenda.  

He said that his mission was “To carry out constructive interaction with the plant world to solve the 
problems of human development. Aleksandr was that person who began to unite and form a community 
of experts from different regions and cities engaged in the science and practice of creating water-green 
urban frameworks in Russian cities”. Aleksandr passed away in March, 2021. 

Consider the Ecological Council of Yekaterinburg as a successful example of the interdisciplinary approach 
to the water-green framework implementation on a local level. This institution was created under the city 
administration, each of the experts conducted research and contributed their competencies to the work 
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of the council. As a result, the council gave a conclusion on any urban ecological project: to implement, to 
change or to cancel it. Despite that all the members worked on a voluntary basis, the conclusions of the 
Council had weight for the political decisions and city governance. 

The problem of climate change has risen to the federal level. In March, Deputy Prime Minister of the 
Government of Russia Viktoria Abramchenko said “Subjects of the Russian Federation, all without 
exception, all 85 regions should prepare plans for adaptation to climate change”. At the same time, there 
is no federal law in Russia that regulates urban green-blue networks.  

Most of these issues still remain for the solution on the regional or municipal level. Regions and cities 
operate according to local roadmaps, based on internal strategic and local capabilities. On the one hand, 
effective measures and decisions are promptly taken. On the other hand, the lack of environmental 
priorities leads to violations of legislation, environmental problems and disasters. 

3. French-Russian Project for sustainable and green cities 
Alexander Vodyanik’s efforts  were not in vain. A new comprehensive approach to nature in cities 
appeared. It was announced by Kazan, Yekaterinburg and Krasnodar: regional and local leaders were 
identified, working groups were formed, and further actions in the field of water-green framework 
development were planned.   

A series of seminars “Water-green urban framework as a basis for creating sustainable and smart cities” 
was initiated to develop a roadmap for the implementation of the green agenda. The event was supported 
by the Ministry of Construction, Housing and Utilities of the Russian Federation and the Ministry of 
Ecological Transition of the French Republic, the Russian-French forum "Trianon Dialogue", Association of 
Landscape Architects of Russia (ALAROS). Five cities involved: Nice and Bordeaux from France and 
Yekaterinburg, Kazan, Krasnodar from the Russian part.  

As a result of the first stage of the French-Russian Project, the experts developed a draft framework 
program that reflects the strategic, legal, methodological, political, organizational and applied aspects of 
the formation of water-green urban frameworks in Russia. 

4.  Water-Green City Framework strategy for Kazan 

 

Figure 3. «Russian-German Switzerland». 256 hectares of protected natural area in the center of the city. 
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One of the pilot cities of the Project is Kazan, the capital of the Republic of Tatarstan, a city on the banks 
of the Volga River 1000 km east of Moscow.  The global idea of the Urban Water-Green City Framework 
strategy is a continuation of the projects of local public parks and recreation areas implemented over the 
past 10 years. The Water-Green Framework development project is carried out by the "Institute for City 
Development" of Kazan under the leadership of the City’s Deputy Senior Architect D. Tolovenkova. 

Since 2011, in Kazan, with the support of the President of the Republic of Tatarstan Minnikhanov and the 
mayor of Kazan Metshin, 99 parks and squares have been landscaped according local and regional 
programs under the umbrella program "Development of public spaces of the Republic of Tatarstan". 29 
public spaces were included in the Federal program "Formation of a comfortable urban environment". 

  

Figure 4. Lake Kaban embankment. Downtown.  
Phyto-treatment tanks. 

Figure 5. Pedestrian boulevard along 
Fuchik street in a residential area.   

To create a harmonious environment within the city, a general urban scheme of all natural areas’ typologies 
that relied on recreational load was developed. Design methodology based on natural-ecological and 
cultural-landscape aspects and maintenance principles were established.  Plant nursery of Red Book plants 
was founded to restore ecological territories.  

They understand in Kazan that the effects of climate change will not happen quickly.  There  will be a 
gradual change in weather conditions.  Flooding and overheating of the city will occur more 
often.  Mortality due to changes in intra city microclimatic factors will increase. As a result, 
City  administration will incur high costs for the maintenance and repair of green spaces and urban 
infrastructure.   

At the same time Kazan is developing a plan for ecological and therapeutic areas in the city center  in 
conjunction with the neighboring districts and new tourist zones focused on environmental friendliness 
and health.  Firstly in Russia  Kazan has  adopted a thematic map of a natural and recreational complex as 
part of the city's general plan in February 2020.  This map has equal validity with the transportation and 
functional zoning ones. It aims to protect the existing recreational areas in the city and allows creation of 
new protected natural areas. Like other Russian cities over the past 100 years, Kazan has lost a lot of green 
resources in favor of the growth of the city's housing, industrial and commercial construction and 
transportation networks. It happens not only due to developers’ ambitions or private low density 
construction, but mostly as a consequence of absence of a unified strategy for public areas, green spaces 
and transportation facilities. This situation is typical for most Russian cities.  

Multidisciplinary expert teams were organized in the city to work on natural areas development.  Expert 
teams are responsible for site selection, public discussions, project design and implementation and long 
term maintenance.  Special attention is paid on working with the city's activists. New cases and methods 
of collaboration between experts, authorities and city residents are being developed as a result of 
collaboration. 
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A few months ago the city adopted new Rules for land use and development, which, among other things, 
regulate the relationship between existing natural areas and recreation zones. The development of 
planning projects and documents is based now on a water-green framework strategy. 

Over the past 10 years, Kazan has been developing new approaches to the preservation and natural areas 
redevelopment.  With the support of the Mayor of Kazan, interacting with activists and ecologists, several 
lake rescue projects have been implemented, development has been halted that threaten environmental 
sustainability,  and large city parks have been created. 

 

Figure 6. Strategy for the Kazanka River, Urban Water-Green City Framework strategy, The concept of 
historical center sustainable development. 

On behalf of the President of Tatarstan two strategic concepts have been developed:  “Strategy for the 
Kazanka River” and “The concept of historical center sustainable development”. Both concepts focus on 
preserving natural areas and landscape-relief components for the further harmonious city 
development.  Guided by these two concepts adopted, the republic and the city leaders made significant 
decisions and canceled large construction projects on the coastal territory. New specially protected areas 
were created on these sites previously appointed for development. 

 
Figure 7. Kazan Urban Water-Green City Framework  
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Nowadays the city of Kazan faces a new challenge - to create new methods and rules for the formation of 
a continuous water-green frame. The main aim is to synchronize various urban projects and branches, and 
finally to give the highest level of priority to this mechanism focused on the citizens' health. 

Russian cities are at the point of decision making now. Should we continue to build vast “sleeping areas” 
or should we create a harmonious urban environment, which is provided not only by the pedestrian 
connections, but also by recreation areas, where nature will preserve the physical and psychological health 
of urban residents. This is the city were citizens may not only work to realize their creative potential, but 
also spend their time with children, taking care of future generations and aged people. 
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Abstract 

Pedestrian and Bicycle Transport System (PBTS) is an important part of urban transportation 
system. Efficient and reasonable urban PBTS need to conform to the current condition of supply-
demand differentiation, and to achieve the fairness of public access and process, which is of great 
significance to the improvement of the urban master resilience management and the 
applicability of public space. This study proposed a PBTS planning analysis framework. In terms of 
research methods, the Minimum Cumulative Resistance model (MCR) is employed as the core 
method of the whole analysis process. In terms of data sources, the Internet Word-of-Mouth 
Data (IWOM) is introduced as the basis for evaluating the ability of urban public service facilities 
to attract pedestrian and bicycling behavior. In the end, the area of Huilongguan-Tiantongyuan 
District (H&T) in Changping District of Beijing is exemplified for empirical analysis. Through 
theoretical research, framework proposal and empirical analysis, we believe that the framework 
proposed in this article can reduce the supply-demand deviation in traditional PBTS planning to a 
certain extent, and can exert a more important influence in the future digital age. 

 

Keywords 

Supply-Demand Equity, Pedestrian and Bicycle Transport System, Huilongguan-Tiantongyuan 
District, Beijing 

1. Introduction 
The urban transportation system has achieved unprecedented development in recent years. However, it 
also brings many problems such as traffic congestion, environmental pollution and traffic safety 
(Kitthamkesorn & Chen, 2017), among the causes of which, extensive use of motor vehicles based on 
fossil fuel is the main reason (Adams et al., 2020). In this context, non-motorized modes of transportation 
dominated by pedestrian and bicycle began to draw wide attention (Lerman et al., 2014).  

The planning idea of Pedestrian and Bicycle Transport System (PBTS) originated in the early 20th century 
and is mainly contributed to improving urban vitality, public health, travel safety and recreation equity, as 
well as improving the accessibility of urban public service places and facilities, and reducing the harm of 
urban transportation to the environment (Adams et al., 2020). Nowadays, many countries and cities in 
the world attach great importance to the planning and construction of PBTS, and regard them as an 
important component of urban transportation and even urban overall planning (Steinman et al., 2010). 
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Through reviewing relevant documents and academic achievements around the world, it can be found 
that current research on PBTS mainly focuses on the technical or conceptual design of macro layout or 
local blocks, the process of PBTS’s route selection is more likely to dependent on the administrative 
classification of urban roads rather than the actual demand of citizens, so it is easy to result in mismatch 
between PBTS and actual function requirement (Guo & Cui, 2016), which is difficult to provide support 
for the supply-demand equity of urban public service system.  

In view of the current situation of supply-demand differentiation in urban public space system, we 
propose a conceptual framework suitable for PBTS’s route selection (Fig. 1). The framework aims at 
promoting supply-demand equity of urban public space services through PBTS. In order to clarify the 
guidance and methods of urban PBTS route selection, we introduced the concept of "15-Minute City" and 
Internet Word-of-mouth Data. "15-Minute City" is the theoretical basis of this analysis, which was first 
proposed by Carlos Moreno in 2016 (Moreno et al., 2021). It is an urban spatial planning and 
management method guided by the philosophy of Chrono-Urbanism and emphasizes the accessibility of 
urban public services, the target of which is to make basic services accessible to the public within a 15-
minute walking or cycling distance (Bright, 2021). The explanation of "15-Minute City" on urban social 
function composition can provide guidance on analysis ideas for this study. Internet Word-of-Mouth 
(IWOM) data refers to word-of-mouth information spread in the Internet environment (Gelb & Johnson, 
1995), its information carrier includes text, picture, video and score, etc. IWOM can quantify the internal 
differences of various Points of Internet (POI) in cities, so as to help planners more accurately grasp the 
public's use demand and preference for urban public service space. 

 

Figure 1. Conceptual framework. 

2. Study area 
The study area consists of five Sub-District Units of Changping District in Beijing, China (Huilongguan, 
Huoying, Dongxiaokou, North-Tiantongyuan and South-Tiantongyuan, H&T). H&T district is located 
between the north fifth ring road and the north sixth Ring Road of Beijing (Fig. 2). It is an important 
expansion area extending from the central urban area to the north along the central axis. The total area 
of H&T district is 64.5km², and the population is 851,545 in November 2020. As Asia's largest residential 
community, H&T district provided a large number of affordable housing and service facilities for low and 
middle income people and non-local people in Beijing, which also contributed to the relatively open and 
dynamic urban lifestyle of the district, but as the population continues to grow in recent years, the spatial 
distribution of supply-demand of urban public services in H&T District is unbalanced, especially the lack of 
PBTS that can effectively connect various service places in the city. In response, The Changping Branch of 
Beijing Municipal Commission of Planning and Natural Resources carried out a detailed control plan at 
the sub-district level for H&T district (BMCPNR, 2020). This study will take the integrated transportation 
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planning as the core and discuss the spatial supply and demand distribution of PBTS in H&T District. 
Based on this, the PBTS route selection planning process will be completed to provide reference for 
urban master planning. 

 
Figure 2. Location analysis of H&T district. 

3. Materials and Methods 
3.1. PBTS’s demand-side and attraction-side data 

According to the description of PBTS route selection and analysis process in conceptual framework, we 
collected the data through professional software and website (Fig 3). The relevant information and 
obtained sources are shown in Table 1. The data used in this study included PBTS demand-side and 
Attraction-side data. PBTS' demand-side refers to the starting point of citizens' pedestrian and bicycle 
trips, and the location where crowd activities are concentrated. We use POI kernel density of urban 
residential areas, NPP-ViIRS night lighting DN value of urban built-up areas and Baidu API value as the 
basis for screening PBTS 'demand-side (Li & Wen, 2021). PBTS' attraction-side refers to all kinds of urban 
public service Spaces or places that attract citizens. We use Dianping Internet (http://www.dianping.com/) 
as the basis for selecting the attractive end of PBTS. This website is one of the earliest and most 
influential review websites among Chinese social media websites, years of data’s accumulation make it 
highly used and representative (Zhao, 2020), and the review data for services, places and other functions 
can provide comprehensive internet word-of-mouth information.  
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Figure 3. Location of PBTS’s demand-side and attraction-side data in H&T District (a. Residential points and 
its kernel density; b. DN value of night lighting; c. Baidu API value; d. General service POIs and its IWOM 
data; e. Shopping Services POIs and its IWOM data; f. Catering Service POIs and its IWOM data; g. 
Entertaining Service POIs and its IWOM data; h. Medical Service POIs and its IWOM data). 

 

1614



Table 1: Information of PBTS’s demand-side and attraction-side data 

Type Name and time Description Source 

PBTS’s 
Demand-
side data 

Residential Area (January, 
2021) 

Location of the entrance to 
the residential area in H&T 
district 

BigeMAP GIS Office software 
downloader 

DN Value of Night Lighting 
(January, 2021) 

Night light data https://eogdata.mines.edu/p
roducts/vnl/ 

Baidu API Value (August 
17, January, 2021) 

The vitality difference of 
public travel in urban space 

http://lbsyun.baidu.com/ 

PBTS’s 
attraction-
side data 

Public Service POIs and its 
IWOM data (January 12, 
2021 to January 20, 2021) 

Location of urban public 
service space and the 
satisfaction of public user 

http://www.dianping.com/ 

 

3.2. MCR simulation 

The Minimum Cumulative Resistance model (MCR) was proposed by Knappen, a Dutch ecologist 
(Knaapen et al., 1992), which was first applied to the study of species diffusion, and has been widely 
applied to biodiversity protection and landscape pattern analysis (Ray & Burgman, 2006; Adriaensen et al., 
2003). In recent years, many scholars have combined MCR model with urban greenway or heritage 
corridor analysis (Feng, 2019), which demonstrated the feasibility of applying MCR model in urban 
transportation fields. On this basis, the MCR model is employed as the method of this study, the urban 
pedestrian and bicycle traffic experience is regarded as a spatial dynamic process. In the analysis process, 
and the urban built environment is considered as a resistance factor affecting the process of PBTS’s route 
selection. The Analysis process is expanded by GIS10.5 Spatial Analysis toolkit and Table. 2, the 
calculation formula is as follows: 

 

Where: ∫ represents the positive relationship between the accumulated resistance and the process of 
pedestrian and bicycling; Dij is the distance from a starting point j to a destination i; Ri is the resistance of 
the built environment of the city where i is located to the process of pedestrian and bicycling. 

Table 2:  Information of MCR resistance index 

Index Reference Resistance classification Resistance value Weight 

POIs Service 
Area (m) 

Sisson, 2020; 
NLRSC, 2020; 
Guo & Cui, 
2016 

x≤500 1 0.19 (the first level of 
IWOM score) 

0.12 (the second level 
of IWOM score) 

0.08 (the third level of 
IWOM score) 

0.05 (the last level of 
IWOM score) 

500≤x≤1200 3 

1200≤x≤1800 5 

1800≤x≤3000 7 

X≥3000 9 
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Landscape 
quality of 
urban road 

Liang, 2019; 
Zhou, 2016 

Highest quality 1 0.27 

Relatively high quality 3 

Middle quality 5 

Relatively low quality 7 

Lowest quality 9 

PBTS 
construction 
condition of 
urban road 

BMCPNR, 
2020 

Most suitable 1 0.29 

Relatively suitable 3 

Middle suitable 5 

Relatively unsuitable 7 

Most unsuitable 9 

4. Results 
4.1. Selection of diffusion sources of PBTS 

In terms of attraction side, the Kernel density analysis was carried out for POI data from Dianping website 
which include five categories (urban general, shopping, catering, entertaining and medical service). On 
this basis, the density results are summated with the same weight, which will be used as the basis for the 
process of PBTS attraction-side’s selection. Finally, we select 20 coordinate points (Fig. 4), which including 
shopping mall, large community service center, etc. In terms of demand side, the Kernel density analysis 
results of residential areas in H&T District, urban night lighting DN value and Baidu API value are firstly 
processed by fuzzy normalization in GIS 10.5, and then summated with the same weight, so as to get the 
spatial analysis results of raster format about PBTS demand-side. On this basis, 20 PBTS demand-side 
points were selected (Fig. 4), which including bus stops, city squares, etc. 

 

Figure 4. Selection results of PBTS’s attraction-side (a) and demand-side (b). 

4.2. Evaluation of spatial suitability of PBTS 

The content of spatial suitability analysis of PBTS in H&T district includes three categories, the service 
area of urban public service POIs, the landscape quality and the PBTS construction conditions of urban 
roads. According to the description of resistance classification and resistance value in Table 2, we 
calculated a total of 7 types of data and summed them with the corresponding weight (Fig. 5). 
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Figure 5. Result of calculation about resistance value (a. Service area of General service POIs; b. Service area 
of catering servces POIs; c. Service area of shopping services POIs; d. Service area of entertaining service 
POIs; e. Service area of medical service POIs; f. Landscape quality evaluation of H&T district roads; g. PBTS’s 
construction of H&T district roads; h. Calculation result of all resistance value). 
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4.3. MCR diffusion simulation and Optimization 

Through the Cost Connectivity module in ArcGIS 10.5, we carried out the MCR diffusion simulation in H&T 
district. During the simulation, 20 PBTS demand-side points and 20 PBTS attraction-side points were 
treated together as the starting points, the spatial suitability result of PBTS is regarded as an 
environmental restriction element. Finally, we get a set of PBTS lowest-cost paths (Fig. 6). It can be found 
that the most suitable routes for pedestrian and bicycle activities in H&T district are not always along 
with the arterial roads, branch roads or streets, but the combination of these under the influence of the 
urban environment. 

In order to improve the rationality and constructiveness of the results of PBTS’s route selection in H&T 
district, we optimized the MCR simulation results to build a more systematic and coherent PBTS route 
network (Figure 7). In this process, we combined the newly planned or under construction large-scale 
linear green infrastructure in Beijing and Changping District (such as Beijing Central Axis North Extension, 
Shahe Wetland Park, etc.), and sorted out the relationship between H&T district and surrounding urban 
environment after investigation. 

 

Figure 6. MCR diffusion simulation of PBTS’s routes in H&T district 

 

Figure 7. Optimization result of PBTS’s routes in H&T district 
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5. Broader impact 
The emergence of IWOM data provides a way for planners and decision makers to identify the 
satisfaction of urban public service space, so that they can grasp the public's demand for urban public 
service places more comprehensively (Liu et al., 2020). With the support of massive spatio-temporal big 
data, identifying the suitability distribution of urban PBTS construction through spatial analysis has 
important practical guiding significance for improving the fit degree of urban PBTS network and urban 
public demand. The COVID-19 pandemic has taught us that efficient and coordinated urban transport, 
especially pedestrian and bicycling transport, has a critical impact on resilient management and 
sustainable development of cities (Li & Yang, 2020). With many cities around the world step into the 
planning & management stages of Smart Growth and Inventory regeneration (Downs, 2005; Wu et al., 
2020), How to build an appropriate PBTS network is still the focus of us, and how to carry out PBTS 
planning with a more balanced supply and demand distribution needs more attention. 

This paper discusses the method and process of urban PBTS route selection, at the same time, an 
empirical analysis was carried out based on the case of H&T district, trying to find the logic that can 
improve supply-demand equity in PBTS planning. The intelligent development of cities in the future will 
prompt us to produce new urban spatial cognition and planning ideas at a faster speed (Kandt, 2021). As 
the explorers of urban public space planning theory and practitioners of practice, we need to continue to 
pay attention to the actual use needs of urban public, select appropriate data information and analysis 
methods according to the patterns and regulations of public activities, and finally improve the matching 
of PBTS’s supply-demand equity. 
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1 Introduction 
There is an urgent need to address the global climate crisis (IPCC 2014, 2021). Urban areas are not only 
home to most of the world’s population. They also disproportionally contribute to the accelerating 
environmental decay, with the built environment and urban transportation sector constituting a significant 
part (ITF 2021). Thus, a systemic change in how we plan, design, and manage urban areas is needed.   

We can observe such a system transition in Paris, a city that suffers from traffic congestion, air pollution, 
accidents, among many others (Gall et al. 2021a). The concept of the 15-minute city represents the current 
urban development agenda. Underlying is the localisation, polycentricity, and creation of habitats – 
comparable with the congress’ Track’s title of Al-Waha, the oasis: A safe haven, a strategic centre, and a 
place to allow future generations to prosper. The accompanying visions, plans, and approaches strongly 
align with the global credo of co-creating sustainable urban futures.   

Many concepts and methods connect to this, ranging from Arnstein’s ladder of participation (1969), 
Watson’s collaboration and co-production of knowledge (2014), to digital approaches such as participatory 
GIS mapping or serious games created for decentralised co-creation of knowledge. Unfortunately, the 
multi-disciplinarity and wide range of approaches can constitute a challenge for practitioners and 
policymakers to know what exists, which objectives can be met, and where strengths and weaknesses lie. 
Some of the various negative side-effects are the still widespread box-ticking participatory activities, the 
restricted reach of target groups, or practitioner's discontent with the contribution of co-creative 
practices.  

Thus, this paper attempts to compile and review existing frameworks, concepts, and methods from or 
contributing to the field of co-creating sustainable urban futures. Further, we classify the collected 
materials and attempt to develop an initial taxonomy. The work is primarily following principles of a desk-
based review, assembling its components based on theoretical foundations, with exemplary cases from 
the context of sustainable urban futures.  

The leading research questions are 1) What types and methods of co-creation (and/or participation) exist 
in the context of urban futures? and 2) How can these be classified to structure them? 

Therefore, this paper aims at 1) providing an overview of what exists, 2) classifying its key components, 
and 3) proposing a framework for practical application in planning and policymaking as well as further 
extensions. It does so by reviewing key literature from the field of collaborative practices and futures 
studies to provide an initial framework. It contributes to the track’s goal of providing solutions and tools to 
mitigate and adapt to the climate crisis by proposing a structured approach for co-creating place-based 
plans and policies for more sustainable urban futures.  

The paper is part of ongoing doctoral research on the topic of Urban Mobility Futures and rooted at the 
interface of transport and mobility research, urban studies, and design science.   

2 Background  
This paper builds on the constantly increasing role of co-creation and its variations both in academia and 
practice, with oftentimes overlapping or contrasting definitions. According to Scopus, the number of 
mentions in abstracts, titles, and keywords was consistently under 10 until 2002 and rose to nearly 1,400 
in 2020 (fig. 1, Scopus 2021). A similar concept, participation (narrowed down by its co-occurrence with 
‘citizen’) appeared less than 100 times per year until 1997 and increased to over 1,800 in 2020 (fig. 2, 
Scopus 2021). 
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Figure 1: Occurrence of 'Co-Creation' between 
1979 and 2020 in title, abstract, or keywords 
(Scopus, 2021) 

 

Figure 2: Occurrence of 'Participation' and 'Citizen' 
between 1932 and 2020 in title, abstract, or 
keywords (Scopus, 2021) 

This increase of interest does, additional to the overall rising number of publications, highlight changing 
priorities for collaborative practices and the integration of different stakeholders in the decision-making 
process. Our focus here lies on co-creation, oftentimes used interchangeably or together with co-design or 
co-production. The ‘prefix “co” refers to collaborative, or the simultaneous, open, and horizontal 
collaboration between designers, experts, and citizens’ (Gall et al. 2021b). While participation is a relevant 
concept by itself, it can be seen as a component of co-creation but less encompassing. Co-creation may be 
achieved through participation, but participation does not necessitate co-creation. One of the early 
concepts attempting to structure different types of participation is the ladder of participation, described 
below. Furthermore, we can distinguish between different types of co-creation, which is attempted in 
section 2.2. 

Sherry Arnstein published in 1969 the concept of the latter of participation (table 1) which divides possible 
types of participation in three major categories. At the bottom of the ladder is ‘Non-Participation’, referring 
to practices that actively avoid participation. At the middle is ‘Tokenism’ which can be understood as a 
rather symbolic effort or gesture to include participation in the process but restrict its impact. Finally, 
‘Citizen Power’ as the highest category describes practices that put citizens either at the same or an 
elevated position compared to other stakeholders (Arnstein, 1969). 

Table 1: Arnstein's Ladder of Participation (adapted and extended by authors; 1969) 

Citizen Power Citizen Control The citizen (or affected group) is in control of decision-making, design and planning, 
depending on the project context. 

Delegated Power The final power is delegated to the citizens. 

Partnership A (possibly) equal relationship between different stakeholders and citizens exist. 

Tokenism: 

symbolic 

effort/gesture 

Placation Concerns of citizens are directly addressed to appease or conciliate. 

Consultation Citizens are consulted in the process, e.g., through public hearings or surveys. Arguably one 
of the most common types of participation in current design and planning practices in the 
urban context. 

Informing Citizens are informed about the process and outcomes but have no say in the decision-
making. 

Non-

Participation 

Therapy The citizens are informed and/or approached in a manner to generate public support, e.g., 
through partially withheld information or directed campaigns. 

Manipulation One step further, a pre-existing opinion or resistance of the public is actively attempted to 
be altered to conform to the project’s goals. 

Exclusion Added by author, referring to the complete ignorance/exclusion of other 
stakeholders/citizens in the process. 
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Finally, no consensus exists around the right use of co-creation for all stages or actors. However, this is not 
subject of this paper. Instead, it is assumed that in certain cases, co-creation or related practices contribute 
positively to the process. The presented work is aimed at these situations. 

2.1 Collaborative Practices 

Further, we can distinguish between different sub-groups or components of co-creation. Much controversy 
exists across fields on the exact meaning of design, creation, or production. We propose co-creation as the 
umbrella term that can encompass co-ideation, co-design, and co-production (fig. 3). This choice was made 
as design can be understood as the whole process of changing an existing situation in a new, preferred one 
(Simon 1996). However, its organised and collaborative execution as referred to in this paper requires a 
preceding process of understanding an existing situation to be change-worthy and outline certain elements 
to start the collaborative design process. Finally, the design process may include the design of the 
implementation or physical production. However, the actual implementation as well as subsequent co-
production of meaning, among others, falls outside of the collaborative design process as such. Thus, co-
design is hereafter defined as the core component of co-creation, and not vice-versa. 

Co-creation is defined as ‘the active flow of information and ideas among five sectors of society: 
government, academia, business, non-profits and citizens – the Quintuple Helix – which allows for 
participation, engagement, and empowerment in, developing policy, creating programs, improving 
services, and tackling systemic change with each dimension of society represented from the beginning’ 
(Agusti et al. 2014, p. 3). 

Its three components are represented as a flow from left to right, from co-ideation to co-production. This 
is, however, not seen as a linear process. Instead, these processes might happen in parallel or an iterative 
manner. Nevertheless, an inverse direction is unlikely. 

 

Figure 3: Three phases of co-creation 

The first step is titled co-ideation, referring to the collaborative idea and concept compilation and 
generation. This can encompass various sub-processes (table 2), for example, an open feedback 
mechanism from a city administration to improve the urban service provision. Co-design, or collaborative 
design, has a broad definition as introduced earlier. In the context of co-creating urban futures, this might 
include the co-design of scenarios, visions, or all types of plans, design, or policies that lead towards one 
or several preferred futures. Finally, co-production has a dual meaning. On the one hand, it refers to 
physical collaborative production. A small-scale example would be co-production between citizens, city 
administration, and private companies in the transformation of streets or roadside parking (so-called 
parklets) to new, citizen-decided purposes. Secondly, the co-production of meaning refers to a process that 
may start already during the design phase but primarily happens afterwards. It refers to the acceptance, 
valuation, appropriation of space, among others (Watson 2014, Bromberg et al. 2007, Soja 2009, Dike�  
2001, Grbin 2015, Lefebvre 1991); processes that define the functioning of urban systems. An example is 
the co-production of meaning for a new urban square that may either be underused, and thus without 
meaning or a negative one, while it might be used, appropriated for other purposes (e.g., commerce, 
political expression), and thus gain meaning for (some) urbanites. 

In table 2, we compiled sub-processes for each, from the context of co-creating urban futures.  

CO-PRODUCTIONCO-DESIGNCO-IDEATION
Collaborative idea and concept 

compilation and generation.
Collaborative design of 

alternatives/scenarios/visions 
and plans, designs or policies.

Collaborative production of
physical/digital artefacts and 

thereafter value/meaning.
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Table 2: Sub-processes of three types of co-creation 

Category Sub-Process Description 

Co-Ideation Data/Information Either through the collection, or reuse of existing data, information can be deducted 
that informs the design process, for example, by seeing high numbers or traffic 
fatalities in a certain location. 

Wishes/Needs Wishes or needs, expressed, for example through citizen feedback platforms, can 
contribute to the ideation and goal setting. 

Ideas/Concepts Finally, specific ideas or concepts, for example, from activists, citizens, or urbanists, 
can be the starting point of a co-creation process. 

Co-Design Scenarios One possible design process is the co-design of possible future scenarios, e.g., for 
specific sites (place-based), and/or thematic (mobility futures). 

Visions The co-design of visions, e.g., Bold City Visions 2050 for cities (Tanum et al., 2019) 
can guide the policymaking and planning decisions. 

Plans/Designs/Policies Finally, various artefacts can either be co-designed (e.g., a co-designed 
neighbourhood design), or result from co-design processes (e.g., policies to enable 
the co-designed plan/process). 

Co-Production Physical/Digital Artefacts After the design process, co-production may take place physically (e.g., 
placemaking) or digitally (e.g., creation of a new information dashboard).  

Meaning/Value Meaning or value can be co-produced by the affected stakeholders, for example, 
through the integration of created place into existing or new urban practices of 
residents and/or users of the urban area. 

2.2 Framework of Collaborative Practices 

Based on the extended categorisation of the ladder of Arnstein, and the distinction into three groups of 
co-creation, an initial framework of co-creation has been produced (fig. 4). On the x-axis, it shows co-
ideation with the sub-groups of collecting initial data/information, wishes/needs, and ideas/concepts. The 
second is co-design, referring in the case of urban futures for example to scenario making, vision building, 
or the design of plans, (urban) designs, or policies. Finally, co-production includes the production of 
physical and digital artefacts (e.g., roads, busses, data infrastructures, digital wayfinding applications, 
among many others) and finally the co-production of meaning (e.g., the appropriation of spaces by citizens 
for specific mobility practices, or the valuation of available modes of transportation).  

On the y-axis are the three groups of (non-)participation, extended by exclusion. Finally, the z-axis describes 
four different potentially involved groups. Experts (e.g., urban planners, transportation engineers, scenario 
planners) are portrayed in red, stakeholders (e.g., involved local businesses or private investors) are in 
yellow, the immediate society (people from the local environment), and finally in blue the distant society, 
referring to people that are affected by the project/intervention but not co-located either due to temporal 
or spatial distance. These have been added mostly to take future generations into account which is difficult 
to achieve yet possible (Uwasu et al. 2020).  

In the example below, five exemplary blocks are shown that can be found in similar shape in many public 
(-private) projects in western Europe, often predefined through legislation. The first describes an initial 
scoping of data/information and wishes/needs of the immediate society. This can take place using existing 
data (census/mobility surveys) or specifically designed surveys. The second describes an early stakeholder 
engagement to better understand their wishes and needs as well as possible first ideas and imagined 
concepts. Thirdly, experts might be consulted for the development of different potential scenarios and/or 
one vision. At the actual planning and design stage, co-creation often ceases, possible restarting in a 
collaborative physical/digital co-production. Finally, the results’ appropriation by citizens (or users in case 
of, e.g., transport services) and the co-production of value and meaning finalises the process. While not 
comprehensive or representative of many processes, it shows the potential fragmentation of collaborative 

1625



practices across groups and process steps. The following section details some of these phases further by 
using examples from the urban futures field, applying them to the presented framework. 

 

 

Figure 4: Initial Framework of Co-Creation 

3 Methods for Co-Creating Futures 
In the specific case of futures, we compiled a range of representative approaches. Despite various fields of 
application, they remain relevant for the field of urban studies. 

Approaches for co-creating futures span from expert-led scenario building (currently dominating the 
literature in the field) to the creation of short stories in citizen participatory sessions facilitated by experts. 
In table 3, we examine the variety of future approaches, its outcomes, the principles at stake and the 
evaluation processes in the co-creative context. The following paragraphs describe some of them in more 
detail. 

Table 3: Compilation of different co-creation activities 

Reference Stakeholder Field Input Output Method Evaluation 

Co-Creating Future Scenarios 

Spickermann et al. 
2014 

Expert-led 
Urban 
mobility 

Strategic issues 4 Scenarios 
Consensus (Delphi 
process)  

Not 
addressed 

Johansen 2018 Expert-led 
Defense 
planning 

List of 
parameters 

6 Scenarios 
Morphological 
analysis 

Not 
addressed 

Soria-Lara et al. 
2021 

Mixed 
(stakeholders & 
experts) 

Transport-
Land use 

Wild cards 
6 scenarios 
2050  

Participatory visions/ 
interviews 

Disruption 
(experts) 

Molinero-Parejo et 
al. 2021 

Experts 
(multidisciplinary) 

Transport-
Land use 

6 visions 2050  

Map of 
changes 
(land use, 
transport) 

Spatial mapping 
Not 
addressed  
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Reference Stakeholder Field Input Output Method Evaluation 

Uwasu et al., 2020 Mixed  
Low carbon 
society 

CO2 target  
2050 vision 
& pathway 

Deliberation 

C02 
simulator & 
eval. 
scenarios 

Co-creating Visions 

ISOCARP YPP 2021 (Young) Experts 
Urban 
Mobility, 
Design 

Site analysis, 
lectures 

Place-based 
visions  

Rapid, iterative 
design 

Jury 

Bold City Visions 

2050 (Tanum et al. 
2019) 

Mixed (Experts & 
Citizens) 

Urban 
Development  

Various 
Bold City 
Visions 

Multi-stakeholder, 

participatory process 
framework 

Not 
addressed 

Urban 
Transformation 
Curaçao (UNOPS 
2019) 

Mixed (Experts & 
Citizens) 

Urban 
Development 

Surveys, 
interviews, site 
analysis 

Community 
vision, 
strategic 
vision 

Community 
workshops, expert 
workshops 

Not 
addressed 

Co-creating Future Objects 

Candy, 2018 Citizens 
Human 
activity 

3 suite deck 
card (Future, 
Thing, Theme) 

Future 
artefact 

Combinatorial/ 
Chance 

Not 
addressed  

Co-creating Future Personas / Characters 

Vallet et al., 2020 Experts Mobility 

3 archetypal 
scenarios & 
persona 
profiles 

Personas & 
scenarios 

Combinatorial / 
Chance 

Not 
addressed  

Fergnani, 2019 Experts 
Future of 
work 

4 archetypal 
scenarios 

Future 
personas: 4 
personas in 
future 
scenarios 

Systematic literature 
analysis 

Not 
addressed  

Paucot, 2018 
Experts & 
professional writer 

Mobility 
Disruptive 
technologies 

20 short 
stories with 
2 characters 

Fiction - Narration 
Not 
addressed 

Co-creating Future Serious Game 

Gugerell and 
Zuidema, 2017 

Citizens 
Energy 
transition 

Challenges/ 
context 

Serios Game Co-design workshop 
Not 
addressed 

Co-creating Physical Intervention 

Co-Creathon (NLFR 
2021) 

(Young) Experts 
Post-
pandemic 
Design 

Site analysis 
Urban 
prototypes 

Rapid prototyping, 
experimentation 

Jury 

Co-creating Budgets 

Participatory 
Budgeting 
(Cabannes, 2017) 

Citizens 
Urban Service 
Provision 

(Call for) 
Project 
proposals 

Partial city 
budget 

Online/offline voting 
on priorities  

Not 
addressed 

Co-creating Scenarios: Spickermann et al. (2014) developed multi-stakeholder scenarios of a multimodal 
city of the future by scanning existing databases and literature to deduct strategic issues that are thereafter 
qualitatively assessed, fed into 16 Delphi projects, and thus act as basis for the co-creation of scenarios.  
Further, Johansen (2018) proposes a morphological analysis that shall ensure that ‘consistency and 
relevance’ of developed scenarios through a multi-dimensional parameter compilation and subsequently 
tested for internal and external consistency. On the other hand, Soria-Lara et al. (2021) state that future 
scenarios created by experts tend to show low disruptions compared to business-as-usual trajectories. 
They propose to use wild cards, which are low probability and high impacts processes to trigger the 
visioning activities. They implement the following process applied to the Henares Corridor in Madrid: (1) 
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Recruit 129 young citizens (18-32) for their expected disruptive thinking; (2) Conduct semi-structured 
interviews fed by wild cards and “what if” questions; (3) Aggregate the outcomes into seven scenarios 
(based on imaginable and unimaginable process); (4) evaluation of disruption level of scenarios by 21 
experts. The results show that the disruptive scenarios are those generated by unimaginable processes 
which are highly unprobeable in short and long term. This process allowed minority views to be expressed 
in a disruptive manner, notably by young women who chose the wild card ‘High level on insecurity in urban 
areas’. Molinaro-Parejo et al. (2021) provide a follow up study where the three previous disruptive 
scenarios are taken as inputs to participatory mapping workshops involving three groups of six urban 
planners and transportation practitioners. The authors conclude that narratives around future scenarios 
are too abstract, while the spatialisation process of mapping the effects of future scenarios are more 
tangible and efficient. To this end they provided the target area with 2D grid elements (250*250m) where 
participants were invited to co-create and represent changes in urban land use, transportation modes, 
green areas, mix usages and urban sprawl. The results were incorporated into digital models. This approach 
could be coupled with simulation models to test model calibration for the scenarios under study. Finally, 
Uwasu et al. (2020) advocate that (1) deliberation in citizen participatory sessions is necessary for a more 
legitimate decision-making process; (2) inclusion of imaginary future generations (i.e., played by citizens 
who are invited to travel in time to 2050 without ageing) brings more engagement and leads to more 
accurate scenarios. In this paper, scenarios are constituted of visions, storylines, and roadmaps. Citizen-
participants are prompted to first elaborate their vision captured in a post-processed logic tree, then 
elaborate the vision into a pathway and check C02 target with a simulator tool. In a third step, the four 
scenarios generated by citizens are finally evaluated by a public crowd via an online survey (Uwasu et al. 
2020, cf. Nakawa and Saijo, 2020). 

Co-creating Visions: Visions can be co-created, for example, through participatory and intensive 
workshops, such as the ISOCARP Young Planning Professionals’ (YPP) workshops (ISOCARP YPP, 2021). In 
this format, a group of 10-60 early-career urban planners and designers explore over a short period of time 
(3-5 days) a particular challenge and, under the guidance of senior professionals and in exchange with local 
authorities/clients, develop alternative visions for a particular area and challenge. At a larger scale, Bold 
City Visions for the year 2050 (Tanum et al., 2019) result from a structured approach of citizen and 
stakeholder engagement following a framework spanning, among others, policy development, 
organisational development, and project development. Thirdly, through a mixed approach of citizen and 
expert-led visioning, visions for urban transformation can be created (UNOPS, 2019), spanning qualitative 
visions led by citizen input, followed by a validation, extension and spatialisation of the visions by planning 
and design experts. 

Co-creating Future Objects: Candy (2018) supports the idea to make the future less remote and 
intimidating for non-experts and advocates for ‘distributed anticipation and social foresight’. To this end, 
he presents the three-card game developed as a randomised combinatorial prompt (inspired by 
morphological thinking). It is played by teams of three to five people who select three cards, based on 
which they imagine an artefact of the future. The ‘Future’ card of the game is based on four scenario 
archetypes by Dator (2009).  

Co-creating Future Personas / Characters: Vallet et al. (2020) propose an approach to combine persona 
development and scenario making for a more detailed distinction between possible future user groups and 
their integration and consideration in today's planning and design. Fergnani (2019) proposes to increase 
the communication and readability of existing multiple futures scenarios (e.g., four) by the systematic 
creation of one persona attached to one typical scenario. Participation of experts or non-experts and in the 
methodology are not addressed as such. The creation of personas is iterative: these are firstly depicted by 
basic traits (e.g., demographic, facts, values) and then enriched by explicit connections to the features of 
scenarios. Finally, narratives and illustration (avatars) are created to polish the persona description.  
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Co-creating Future Serious Games: Gugerell and Zuidema (2017) propose a co-design process to develop 
serios games as a mean to provide a ‘safe environment’ for experimentation and expression, thus 
deducting inputs from the participants from before and during the process of game creation. 

Co-creating Physical Intervention: In a more practical shape (extending to the co-production part), 
‘Creathons’ (a wordplay between hackathons and creation) aim at the physical or digital production of 
urban interventions (NLFR 2021, cf. placemaking, guerrilla urbanism). It stands out compared to the others 
– with small exception of the future objects – as it results in tangible outputs that can be seen as artefacts 
of the future, or a partial experience of a possible future. 

Co-creating Budgets: Lastly, participatory budgeting (Cabannes, 2017) is a concept found in several cities 
that allows citizens to directly vote for solutions in either their district and/or the city. Started in Porto 
Alegre in 1989, it can be found across many cities globally. According to the citizens’ support, a certain 
predetermined budget is allocated or distributed afterwards. Paris’ current mayor aims at distributing up 
to 25% of the total budget with the input of the citizens’ opinion. In the direct context of urban futures, 
participatory budgeting puts the participatory element rather to the end of the process, while 
simultaneously impacting the future projects and indicating the support of the society for different types 
of investments (Cabannes, 2017, p. 195). A project is already prepared, designed, and proposed by a group 
of stakeholders, mostly involving a Civil Society Organisation or group of citizens, and the funding is decided 
on by the broader public as the last step before the realisation. 

4 Discussion 
A more structured approach to co-creation, its forms and phases, and the involved stakeholders allows us 
to understand past processes better, while also informing the process planning of future ones. The present 
paper describes some of the theoretical foundation, provides a framework proposition, and a range of 
more specific examples that fall within these categories. To build on this work, the application of the 
proposed initial framework to existing processes through qualitative case study research and validation 
through expert consultations is crucial. It would allow to either validify or expand and adapt it. This 
continuation in the context of urban mobility futures is anticipated as the next step. 

Further, a major question untouched in this article is the ‘right’ level of participation or co-creation across 
stages or types of projects. Below (fig. 4), four different possibilities are exemplary shown, trying to 
represent possible current processes. On the left, a successful grassroots project is shown, with constant 
high involvement of the immediate society, and temporal contribution in project scope, design, and co-
production from stakeholders and experts. The second from the left shows a successful co-creative project 
led by the public sector. The immediate society is consulted in the beginning, then only informed, or 
excluded until the final appropriation of the resulting artefact(s). The stakeholders have a similar 
involvement, with experts leading the design phase. The second diagram from the right shows a failed 
grassroots project that lacks its solutions appropriation and valuation in the final stage. The right-most 
shows a failed top-down project, with identical expert and stakeholder involvement as in the successful 
public-led project, but without any involvement of the immediate society. In each four cases, the distant 
(future) society is not considered, showcasing a common reality in planning practice with few exceptions, 
as well as potential field for further exploration, in the context of planning and designing urban futures. 
Which constellation works best? Is active participation needed in each step, for each project? What is the 
most resource-efficient to enable collaborative practices in the critical phases? These are some of the major 
questions that will be addressed in the next step of qualitative case studies. 
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Figure 5: Different possible levels of co-creation (green: immediate society, red: experts, orange: stakeholders, 
blue: future society) 

5 Conclusion 
This paper aimed to explore what types and methods of co-creation (and/or participation) exist in the 
context of urban futures and how these can be classified to structure them. This resulted in an initial 
overview, however, with more need to conduct in-depth case studies to see how suiting the framework is. 
Nevertheless, we argue that the produced work can represent several key dimensions of co-creation and 
has the potential to contribute to analysing and planning the increasingly relevant co-creation and 
participation in design and planning processes for urban futures. 
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Abstract 

Urbanization is the most transformative trend of 21st century being witnessed by mankind. The United Nations 
2018 report envisages Delhi to be world’s most populous city by 2028 with 37.2 million people. As per 
McKinsey, it is expected that India will add more than 20 billion square metres of residential floor area to meet 
the housing needs of the increasing population. The paper investigates three key phenomena in the rapidly 
urbanizing Delhi Metropolitan region: Climate change, housing demand and its impact on outdoor thermal 
comfort. The main hypothesis of this applied and action-based research is that urban housing typologies, 
morphological transformations and changing spatial patterns have been playing a major role in contributing to 
urban heat islands. Form-climate relations have been investigated at the local level in six sites in Delhi by 
conducting field-based survey using calibrated instruments for site-based measurement. Through the research 
findings, a set of eight form-based guidelines for spatial planning and design have been formulated to evaluate 
the environmental performance of housing morphology. The research project aims to strengthen disciplinary 
knowledge in building climate friendly and sustainable urban environment by investigating relationships of 
urban housing form and outdoor thermal comfort with Delhi as a case.  

 

Keywords 

Urban morphology, climate responsive design, urban heat island effect, thermal comfort 
 

1. Introduction  
1.1. Project Overview 

India has committed in its Nationally Determined Contributions (NDC) that by 2030 the country will 
reduce the emissions intensity of the GDP by 33-35% below 2005 levels. It is expected that by 2030 the 
global urban population will double, and the built-up area would triple (taking 2000 as the base year). 
The urban population of India reached 31.16% of the total population as per Census 2011; this was a 
marked increase from 27% in 2001.  
As per McKinsey, it is expected that India will add more than 20 billion square meters of residential floor 
area to meet the housing needs of the increasing population. The current and anticipated rapid growth in 
the residential building stock across India necessitates for energy conservation in this sector. Housing is 
an integral part of urban design, where built forms and outdoor spaces play a key role to determine 
indoor and outdoor comfort. The density of built form in housing is predominantly determined by 
Development Control Rules (DCR).  
As India is urbanizing rapidly and cities are witnessing high-density residential development, there is an 
urgent need to study the relations between form, microclimate and consequent impacts on urban heat 
Islands in outdoor conditions and assess environmental performance at an urban level. It is a challenge as 
well as an opportunity for the designers to develop these new housing stocks as energy efficient both in 
terms of embodied energy as well as operational energy. 
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The urban form of the city and its relationship to depleting open space has an impact on how larger 
collection of built form and open space configurations are contributing to Urban heat island effect. It is 
important to address the housing policies in the Master Plan that incorporates specific approaches for 
development of plotted housing, up-gradation, and re-densification through redevelopment of existing 
housing areas including unauthorized colonies. In view of the limited availability of land and increased 
requirement of housing, plotted residential development shall be discouraged and it is proposed to adopt 
a multi-pronged housing strategy for provision of housing stock to all classes and for delivery of serviced 
land. 
Here, it is important to understand that housing form is changing with the need to incorporate more 
population in the capital, and this points to that fact that with change in housing form, Delhi’s 
contribution to the UHI and climate change is getting adversely affected. 
The research considers energy and comfort as deterministic parameters to develop three-dimensional 
forms for climate sensitive housing in India. These prototypical design explorations will offer design 
solutions from the macro level to micro level. 
The main hypothesis of this applied/action-based research is that urban housing typologies have been 
contributing at different scales to urban heat islands. The aim of this research is to assess the UHI effect 
in housing sector and develop design parameters to mitigate the impact.  
 

1.2. Objective 

A research project is a multidisciplinary approach that lies at the nexus of built morphology of urban 
housing and urban thermal environment. Housing is an integral part of an urban neighbourhood in cities. 
In the metropolitan region of National Capital Region Delhi, different housing typologies are studied and 
documented. This research project aims to study the built morphology in residential areas and its 
implication on the urban thermal environment. Buildings are not independent systems –the indoor 
climate and physics of the building interact continuously with the outside micro-climate.  
The aim is to evaluate contemporary housing typology based on factors influencing its built form such as 
master plan, building regulations, stakeholders, logistics, real estate forces, changing technology, etc. and 
their response to climatic variables of temperature, humidity, wind, radiation, etc.  
The objective is to conduct a study of micro-climatic variables in the metropolitan region of Delhi. The 
focus areas are on the peripheral areas of the city which are predominantly residential and are 
representative of similar housing morphology in the region. Six sites have been selected in Rohini, 
Greater Noida, Gurugram, Faridabad and R.K. Puram. The assessment of micro-climatic conditions in 
these regions on 4 indices of Universal Thermal Comfort: temperature, relative humidity, CO2 and wind 
velocity will help us in determining the urban heat island effect and assess the outdoor environmental 
conditions in this area. 
The evaluation of urban housing forms will be undertaken by performing field-based surveys in different 
climatic conditions and using calibrated simulation software.  

2. Urban Climatology 
2.1. Overview 

Urban climate, any set of climatic conditions that prevails in a large metropolitan area and that differs 
from the climate of its rural surroundings. Urban climates are distinguished from those of less built-up 
areas by differences of air temperature, humidity, wind speed and direction, and amount of precipitation. 
These differences are attributable in large part to the altering of the natural terrain through the 
construction of artificial structures and surfaces. The challenge to understand the urban climate lies in 
the complexity and multiplicity of controls acting on urban climates at several spatial scales. The urban 
micro-climate is affected due to the urban systems interacting at three levels: building form, street 
delimited by buildings (canyon), and urban morphology of the neighbourhood and city block. The four 
climatic indices used for assessment of thermal comfort are:  
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a. Radiation 

Radiation is the transmission of the sun’s energy in the form of electromagnetic waves through space. 
The effects of urban structure on a quantity of radiation vary within a two-dimensional canyon. Initially, a 
facet receives direct-beam irradiance, a portion of which is reflected. This radiation spreads diffusely 
manner: some exits the canyon, and some are intercepted by the opposite wall and the canyon floor. This 
recipient surfaces also absorb and reflect in turn. This process of multiple reflection is repeated ad 
infinitum with progressively less energy being exchanged because each unit absorbs a portion of the 
radiation they receive. Multiple reflection makes a canyon a more efficient absorber of shortwave 
radiation than the albedo of the individual canyon facets. 
An overview of factors in canyons show how they vary with H: W. Notice that at H: W = 1 the value of 
floor sky equals 0.4 (as does wall) and floor X wall equals 0.3 (and vice versa), so the view factor for the 
floor is chiefly occupied by canyon walls. Consequently, 60% of the radiation emitted by the floor is 
intercepted by the canyon itself, most of which is absorbed and subsequently re-emitted to 
other canyon surfaces.  
Materials with radiative properties (reflectivity, absorptivity and transmissivity) are used to control 
building climates and exterior environments. Exterior paints and roof coverings can be chosen to 
minimize heat absorption, control glare and so on. Similarly, window glass can be selected to help control 
interior daylighting or minimize interior solar heat gain or reflect long wave radiation. 
Whole facades of high-rise buildings can be covered with low-emissivity glass. A surface with low 
emissivity has an equally low long wave absorptivity, and since canyon facets transmit almost no long 
wave radiation, they are very good reflectors of long wave arriving from facets lying in their view.  
 

b. Airflow 

Air-flow velocity in a street canyon is strongly related to its aspect ratio good ventilation the wind velocity 
above the canyon should be high and nearly parallel to the canyon axis and the aspect ratio should be 
low (0.3-0.6). When the ambient wind speed is considerably higher than the wind speed inside the 
canyon and dominates buoyancy effects, the natural ventilation potential in single and cross-ventilation 
configurations is seriously decreased inside the canyon. The assessment of airflow reduction inside the 
canyon is mainly a function of the corresponding wind direction. When the ambient flow is almost 
perpendicular to the canyon axis, the flow inside the canyon is nearly vertical and parallel to the window, 
the pressure coefficients and hence the ventilation rate inside a building are much lower than would be 
calculated from ambient wind conditions. Site tall buildings carefully as they can cause vortex flows 
between the tall building and its small neighbours. For reduced site wind sensitivity building heights 
should be as uniform as possible. The effects of tall buildings can be evaluated using wind tunnel studies. 
Avoid funnel-like gaps between buildings. Larger gaps (3–5 meters or greater) will aid solar access and 
avoid vulnerable passages where the wind rushes through. 
 

c. Atmospheric Humidity 

Atmospheric humidity is generally lower during the daytime due to lower evaporation (E) rates compared 
to open areas owing mainly to the smaller fraction of vegetative cover. The corresponding RH field also 
follows the built-up outline and density patterns inside the city. The spatial distribution in the UCL follows 
the density of built structures and land cover. Conversely, at night and in winter generally, there is an 
urban moisture excess (UME).  
Urban Canopy Layer: In summer there is an urban daytime moisture deficit and nighttime surplus. The 
former is mainly a result of lower E in the city due to the greater impermeable surface cover (pavement, 
buildings) and compacted soils. 
Urban Boundary Layer: Upward transport is usually the more significant by day due to evaporation from 
the ground and trees, plus F from vehicles, vents and chimneys. Some emissions directly enter the UBL 
from building vents and chimneys; routes that bypass the UCL.  
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d. Urban Heat Island Effect 

An urban heat island is an urban area or metropolitan area that is significantly warmer than its 
surrounding rural areas due to human-induced activities. The temperature difference can be a reason for 
the urban heat island effect at different levels: subsurface, surface area, urban canopy layer and urban 
boundary layer. Alterations to the energy and temperature rates are caused by changes to the surface 
energy balance, anthropogenic heat flux and emissions. 
 

2.2 Outdoor Thermal Comfort 

A person’s perception of thermal comfort in an environment is influenced by six basic parameters: 
physical activity (i.e. metabolic heat released), the insulation provided by clothing, air temperature and 
humidity, relative air velocity and mean radiant temperature, deriving from the temperatures of the 
surfaces/objects surrounding the subject (sun, sky, walls, ceilings, floors, windows, etc.); the amount of 
time spent in that environment and the average seasonal temperature. Thermal comfort is based on the 
energy balance between the heat produced and the heat released into the environment, to keep the 
internal temperature of the body at a constant (36-38 °C). 
The outdoor thermal comfort of cities mainly depends on air temperature, humidity, wind speed and 
solar radiation. Outdoor comfort depends on the energy balance of the neighbourhood, which, in 
contrast to the buildings, can rely not only on the principles of conduction, convection and radiation, but 
also on evaporation (from vegetation, soil, water bodies…), in the same way as the human body. The 
street orientation, vegetation and buildings along the street edge plays great role in the outdoor thermal 
comfort. By creating a design appropriate for the neighbourhood, it is possible to control the outdoor 
environment and make it as comfortable as possible, achieving, at the same time, beneficial effects on 
the energy consumption of the buildings. 
The Urban Thermal Climate Index (UTCI) is adopted as a metric for assessing the outdoor environment. 
The UTCI equivalent temperature for a given combination of wind, radiation, humidity and air 
temperature is then defined as the air temperature of the reference environment, which produces the 
same strain index value. (Urban Climates, T.R. Oke) 

3. Delhi Climate and morphology 
3.1. Understanding the composite climate 

Delhi and the National Capital Region have a composite climate. The region lies 215m above sea level. 
The temperature changes every six months in a year. This region has dry -hot summers, cold-dry winters 
and hot- humid rainy season. Temperature ranges from 3°C in winters to 45 °C in summers. Wind flow 
changes accordingly four times in a year. Prevailing wind is considered harsh both in peak summer and 
winter. To help assist architects, planners and designers in analyzing the climatic data, and easy to 
understand and meaningful graphical representation of the climatic data for Delhi Climate- the year 
around data of Temperature, Wind Velocity and Humidity has been compiled together. Using the climate 
Consultant software annual 8760-hour EPW format climate data is translated into meaningful graphical 
charts and organized to represent this information in easy-to-understand ways that show various 
attributes of climate, and its impact on built form. 
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Figure 1 Annual Temperature range                                                  Figure 2 wind Velocity Chart 

 

                   

 

                       
Figure 3:Monthly diurnal variation                                                   Figure 4 Psychometric Chart 

 

 
3.2. Housing Typology 

The sites for this project were initially taken in different morphological districts in Composite climatic 
region of Delhi NCR. For evolving the case study is divided into different phases. In the 1st phase, indoor 
and outdoor climatic conditions are observed in different locations for winter session. In 2nd phase, study 
is elaborated to 6 locations in Delhi NCR based on different building typology and density. Based on this 
study finally six sites were chosen to conduct the micro climatic site-based study. 
There are different kind of urban form characteristics, at different locations in the city. The various types 
of existing urban typologies in Delhi NCR for preliminary study are as follows. 
1. Compact High-Rise 
Comprising of a dense mix of tall buildings higher than nine floors with few or no trees, where the 
landcover is mostly paved with podium and basement below and where the construction materials 
include concrete, steel, stone and glass. 
2. Compact Mid-Rise 
Comprising of a dense mix of midrise buildings between five-eight stories, that are clustered round an 
open space with no basement and has a mixed landscape of trees, shrubs, groundcover, etc. The 
landcover is mostly paved and the construction materials include stone, brick, tiles, and concrete. 
3. Compact Low-rise/Plotted housing 
Comprises of linear arrangements of low-rise buildings of about one to three stories, with two side 
shared walls. It also has shared parks and parking spaces along the street, patches of tree cover and parks 
and the construction materials comprise of wood, brick, stone, tile, and concrete. 
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Figure 5 The location of six sites selected for study 

4. Microclimatic Data Collection and Analysis 
4.1. Urban Morphology 

The research project aims to conduct a micro-study of the various housing typologies existing in the 
metropolitan region of Delhi. The focus areas are on the peripheral areas of the city which are 

predominantly residential and are 
representative of similar housing 
morphology in the region. The 
study will include a detailed 
analysis of high rise, walk-up 
apartments and plotted housing 
typology. Six sites have been 
selected in Rohini, Greater Noida. 
Gurugram, Faridabad and R.K. 
Puram. The site area selected is 
within a 250m radius around the 
housing complex considering the 
contextual influences as well. The 
detailed analysis is undertaken 
for these six sites for built open 
ratio, built use, building heights, 
ground coverage, FAR and 
different types of open space in 
the 500 X 500 region. 

Figure 6 Morphological study of different areas 

 

4.2. Urban Environmental Simulation 

SIMULATION SOFTWARE: 3D model ENVI-met, version 4.4. To study and analyze the urban thermal 
environment with respect to five climatic indices: Temperature, Relative Humidity, wind flow and CO2. 

APPLICATION: The investigation was carried out by using the three-dimensional numerical model ENVI-
met, which simulates the microclimatic changes within urban environments in a high spatial and 
temporal resolution. Model calculations are run for a typical summer day in June 2019 in Delhi (28.7041° 
N, 77.1025° E, and 227m a.s.l.), a region characterized by a hot and dry climate. 

INPUT PARAMETER: The ENVI-met model requires two user-defined input files. The area input file is a 3-
D representation of the configuration of buildings and open space with vegetation, artificial surfaces and 
soils. The configuration file contains meteorological 
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parameters and surface properties for the initialization of the model and computation of energy 
exchange. The area input file is a 2m horizontal and 2m vertical resolution with 50x50x30 grids for the 
whole modelled area. 

OUTPUT PARAMETER: Every result in Envi-met represents the general state of the atmosphere at the 
given model time. Following are the various results given by output file. 

Wind Flow direction, Wind Speed, Wind Speed Change, Pressure Perturbation, Potential Air Temperature, 
Air Temperature Delta, Air Temperature Change, Specific Humidity, Relative Humidity, Mean Radiant 
Temperature, Direct Shortwave Radiation, Diffuse Shortwave Radiation, Reflected Shortwave Radiation, 
Leaf Temperature, CO2 flux etc. 

ANALYSIS: ENVI-met is 
a pure physical model. It 
is ideally designed for 
high-resolution 
simulations, but the 
model physics will also 
work for much larger 
spaces and coarser grid 
resolutions. Using ENVI-
met files, most of the 
processes in the 
atmosphere can be 
analysed.  

For this project ENVI-
met V4.4.4 lite software 
is used with a grid size 
of 50x50x30.  

 

Figure 7 Envimet 
environmental simulation 

 

4.3. Spot Data Collection 

DEVICE: TESTO 480 - Digital Temperature, Humidity, Airflow and CO2 meter 

APPLICATION: The device is a high-precision digital temperature, humidity and air-flow meter which 
allows you to measure, analyze and log all relevant ventilation and indoor air quality parameters with 
only one device. The “Easy Climate” software allows your readings to be transferred directly to the 
computer. The IAQ probe is particularly suitable for monitoring indoor air quality and record CO2, 
temperature and relative humidity at the same time. 

RESULT: Micro-climatic measurements of Temperature, Humidity, wind velocity and CO2 of each site at a 
distance of 1.5m above ground level is measured and recorded. 

Units of each parameter: 

Temperature- in degree Celsius; Humidity - relative humidity on a scale of 1 to 100%; Wind velocity - 
meter per seconds; Co2 - ppm2.5 

In this study, Testo 480 is used to measure the micro-climate of each selected site. Measurements are 
taken during peak of Summer, Autumn and Winter season. Below are the given spots that are used to 
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categorize each spot measurement. These six categories are strictly followed on all sites to emphasize the 
micro-climatic variation in different housing forms.  

 

Figure 8 The different locations where the data was collected using the instrument 

 

Figure 9 Data collection and analysis for summer-sutumn-winter season 

5. Design Principles for Urban Climatology 
5.1.  Design Parameters 

There are 8 form-based parameters that are taken into consideration for guiding the design principles: 
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Figure 10 The 8 form based design parameters 

 

 

Figure 11 The 
different form 
based 
parameters 
that are applied 
in the spatial 
planning and 
design for 
residential 
development 

 

 

 

The different scales of Intervention these principles are being applied to: 

• Building Level 
• Cluster Level 
• Street network 
• neighbourhood level 
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5.2 Building Facet 

The solar radiation exposure was studied for delhi weather conditions on different facets of the building. 
The analysis was undertaken for four solistices and throughout the year. Radiation exposure is lowest on 
north facade annually and highest on roof. A rectangular building with longer side aligned eastwest 
intercepts less solar radiation than the same building aligned north south. Urban heat island mitigation 
strategies should look at minimizing heat radiation on roof through green roof techniques and similar 
passive strategies.  

 

Figure 12 Radiation study on building facets over different seasons 

 

5.3 Building Orientation 

The solar radiation is lowest on north facade annually and highest on roof. To make the most of the sun 
for warmth and natural light, the usable spaces in a building should face north. The larger glazing in the 
building, such as windows and glass doors, should preferably face north. Ideal Building orientation is 
between 11-23º towards east. Radiation value oscillate between 500-1500kWh/m2 
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Figure 13 Building orientation and impact on radiation on building facet 

 

5.3 Building Influence Zone and building geometry 

To investigate the effects of building geometry and radiation properties on urban thermal environment. 
The parameter of varying building height is studied as 11 different cases and evaluated. The cases are 
simulated for two time periods: 

• Summer (March-October) 

• Winter (November- February) 

Effects of building radiation properties on horizontal urban thermal environment is evaluated.  

To investigate the effects of building geometry and radiation properties on urban thermal environment. 
The parameter of varying building height is studied as 11 different cases and evaluated. The cases are 
simulated for two time periods: 

• Summer (March-October) 

• Winter (November- February) 

• Effects of building radiation properties on horizontal urban thermal environment is evaluated. 

• The influence zone for each building with varying height from 10m-60m is simulated for radiation 
studies is analyzed and compared with building regulations for similar height. 

• Horizontal and vertical displacement is proposed for varying height(10-60m) for achieving thermal 
comfort on horizontal plane. 
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5.4 Street network and Orientation 

• Street have significantly higher annual sunshine penetration in East-West street orientation when 
compared to North-South orientation.  

• The plot division should be done to maximize the frontal ratio towards north-south and reduce towards 
east-west.  

• Frontal area ratio: area of a building facet facing the maximum radiation should be minimum. For Delhi 
weather, the building facet towards north-south should be maximized and minimized towards east-west. 

Canyon ratio  

• Canyon aspect ratio (H=W) is most important aspect for determining impact of thermal factors of 
radiation, wind, humidity.  

• The value of H:W regulates access to sunshine (daytime warming), radiative heat loss at night 
(nocturnal cooling), shelter from the ambient wind and street ventilation (air quality).  

• North-South is good for lower canyon ratio whereas East-West is good for higher canyon ratio. 

 

 

 

 

 

 

 

Figure 14 Street orientation and impact on radiation on ground level within the canyon 

 

5.5 Conclusion 

The field-based study established that urban morphology and different built form typologies contribute 
to urban heat island effect and affect outdoor thermal comfort for its inhabitants. The various 
parameters affecting UHIE are quantified and used to develop form-based design guidelines for housing 
morphology. Through simulations of various urban form and combinations it was concluded that the four 
parameters of building orientation, canyon ratio, distance between buildings and street orientation have 
a major role to play in modifying the urban microclimate. Hence, the set of form-based guidelines was 
developed to enable architects, designers and sustainability professionals in building a more climate 
responsive built environment. The focus of this research is to mainstream outdoor thermal comfort in 
affordable housing sector in India. This research is a step towards achieving that goal by considering Delhi 
as a case.  
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Socio-ecological System of Urban Lakes 
Case of Jakkur Lake Precinct, Bengaluru 
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Abstract 

The study is focused on changing role and state of nature of urban ecological systems due to rapid 
urbanization. The research takes forward one of the eco-city dimensions in sustainable urban development- 
Water systems that play a key role in the formation and transformation of cities. The paper investigates the 
relationship of water with urban morphology in Bengaluru city. Bengaluru once known as the ‘land of thousand 
lakes’ is no longer the city of lakes. The city of Bengaluru is an example of how the harmonious relationship of 
people and water has been disrupted over the years. My exploration is on re-imagining the cascading lake 
system in Bangalore as a new green system, and prioritizing ecology as the underlying structuring and 
organizing element to city form. To re-instate nature in the mega city development for the garden city of 
Bangalore. To develop the city as a compact mix-use urban form that uses land efficiently and protects the 
natural environment, lake system and biodiversity. A holistic development of this manner will enable 
replenishing of water sources in an urban area and restores water balance in the city. 

Keywords 

Eco-city, Water sensitive urbanism, Sustainable Urban drainage strategies, urban lakes system 

1. Introduction  
1.1. Overview 

“If one were to study the “water history “of a place then each city would have its own story to tell about 
its engagement with water through its historic revolution.”-Charles Moore 

The research focusses on making cities urban development in response to the ecological systems and 
understanding the changing role and state of nature and urban ecological systems in the midst of urban 
sprawl and rapid urbanization. Rethinking the relationship between architecture, planning, urban design, 
water and man in a contemporary context. The current urban scenario of water and its changed 
association with people as a mere commodity has been one of the driving factors that has led to question 
its current state of desolation. Urban Lakes are one of the key elements responsible for environmental 
sustainability. It is brought about through various processes, like regulatory services- regulate the 
environment, supporting ecosystem services - provision of habitat for migratory birds and provisioning 
services for supporting livelihoods in the city.  

There is need to integrate water systems within urban development in holistic way so that they can 
remain valuable community assets that enhance liveability and support the ecosystems that rely on 
them. Urban development along water system is an important interface between planning and ecology 
which demands environmentally responsive strategies. Urban patterns of development need to adopt 
itself in response to the natural environment. The lake system can revive where they co-exist with the 
urban form and guide urban morphology in response to ecological systems. Therefore, in this research 
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the site for demonstrating a proposal for holistic development is chosen on the peripheral areas of the 
city where the interlinked lake system still exists, and new development can be shaped around the water 
system. The research is a step further in bridging the gap between theory and practice by incorporating 
models of water responsive urbanism to develop lake area development plan for interlinked lake system 
of Bangalore. My exploration is on devising sustainable urban design principles for eco city development 
in the city of Bangalore with its rich resource of lake system making ecologically based new urban 
development. 

 

1.2 The Socio-Ecological System (SES) approach 

A social-ecological system can be defined as a set of critical resources (natural, socio-economic, and 
cultural) whose flow and use is regulated by a combination of ecological and social systems. The concept 
of  Social-ecological systems is based on the understanding that humans are a part of not separate from 
nature and emphasizing that humans must be seen as a part of, not apart from, nature. This concept, 
which holds that the delineation between social systems and natural systems is arbitrary and artificial, 
was first put forth by Berkes and Folke, and its theory was further developed by Berkes et al. The SES 
approach holds that social and ecological systems are linked through feedback mechanisms, and that 
both display resilience and complexity. This approach has been applied to the urban lake system of 
Bangalore city, to understand the relationship of community and water resources and develop a proposal 
for water sensitive urbanism. Recognizing that lakes have more than just aesthetic and recreational value 
to the people inhabited around it and there is the need to connect local communities back to water and 
their livelihood dependent on it. 

1.3. Issue Articulation 

Urbanization and rapid growth of population resulted in a high demand for housing and intensive land 
use. As Bengaluru is transforming from a metro city to a mega city, the worst hit sectors are the 
ecological assets-lakes which are being misused, causing water scarcity and loss of biodiversity in the 
region. An analysis of the land use change over the past four decades shows consistent decline in the 
number of water bodies and an increase in the built- up area. A city that constituted as much as 5% lake 
area is now being represented as a downward curve dropping down to as low as 0.53%. 

Due to rapid growth in the city many lakes and tanks were dried up and converted into buildings and 
housing layouts damaging the chain of lakes. The marginal lands adjoining natural valleys, which were 
open spaces where the trunk sewers were laid are encroached by buildings and sewage are let out into 
the storm water drains constructed in these valleys. The loss of inter connectivity in the water bodies has 
resulted in the shrinkages of wetland area, reduction in water yield from the catchments and water 
holding capacity. In the absence of the channels that harvested flow of storm water along the natural 
slopes, water is now flowing away from Bengaluru. 

This has affected the total rainwater harvesting mechanism and reduced capacity of Bengaluru lakes. 

The city was built by Kempegowda I (feudatory ruler under the Vijaynagara Empire established Bengaluru 
as the capital of his erstwhile kingdom in 1537) in the 16th century on the lake system by impounding 
water in natural catchment areas serving as a source of water essential for its sustenance. People revered 
the lakes as they were essential for daily needs and recreational purposes. For over 300 years prior to the 
royal British encounter till the 19th century, the lake was the lifeline of the city, since it was its primary 
source of drinking water. It was called the ‘jeeva kere’ (lifeline) for this reason. (Nature in the city, Harini 
Nagendra 2016). 
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As the water demand increased, piped water supply from Hesarghatta lake began to be supplied and 
people forgot the importance of local sources of water. Hence this led first to the depletion of the surface 
water now moving towards the depletion of ground water. This has transformed centuries-long, strong 
relationship between people and nature. Unplanned and haphazard urbanization in the peri urban areas 
has caused exploitation and encroachment of natural assets in the city such as parks, water bodies and 
open areas. 

Lack of preservation of the ecology and the natural valleys has led to development in the valley causing 
disruption to the flow and interlinkages. Urban patterns of adhoc development often make water 
systems and lakes inaccessible to adjacent neighbourhoods. Lack of access limits a community’s ability to 
reap the benefits of living so close to the water, whether through recreation or access to real estate. 

2. Existing site Study 
2.1. The Bangalore city 

Bangalore once known as the ‘land of thousand lakes’ is no longer the city of lakes. The city of Bangalore 
is an example of how the harmonious relationship of people and water has been disrupted over the 
years. It’s to unearth the effects of urbanization on lakes in Bangalore and devise urban design principles 
for co-existence of ecology and urban form where the natural environment permeates the city’s spaces 
and embraces the city. The attempt of this paper is to come up with possible ways to re-establish the 
harmonious relationship of humans and water in contemporary times. 

The focus is on water sensitive urbanism for the city of Bangalore. The study area is Yelahanka and the 
surrounding precinct near Jakkur, a suburb of North Bangalore in the state of Karnataka. The region has a 
rich history which is older than the Bengaluru city and has now overgrown into neighbouring areas 
engulfing many of its neighbouring villages and towns. Yelahanka New Town is a well-planned township 
which was developed during early 1980s by Karnataka Housing Board (KHB).  The settlement of old town 
and new town are inhabited by different social groups and have varied social and cultural background. 
The fabric is fragmented due to the industrial development along the railway line. 

The detailed study of Yelahanka and Jakkur region, analyzing networked lakes with settlements 
dependent on it for cultural, recreational, economic, religious and social aspects. The existing urban 
morphology and socio-economic background of the population near each of the lake is very different.  It 
gives rise to different interactions with nature and constitute unique social and ecological interfaces. 

 This research study is focused on lakes of Hebbal Valley in the north - Yellamallappa Chetty lake series. 
The study area-Yelahanka has 5 interlinked lakes surrounding it: Old Yelahanka lake, Jakkur, Puttenhalli, 
Attur and Allalasandra.   

2.2. History 

The Yelahanka site chosen is on peripheral area of the Bangalore city which is witnessing rapid urban 
growth. As per some historic records, the old city of Yelahanka had been in existence prior to 12th 
century. Kempe Gowdas are the most acclaimed rulers among the numerous rulers of different dynasties 
who ruled with Yelahanka as their Capital. Some of the temples in Yelahanka like the Venugopala Swamy 
Temple bear testimony to its rich past. Even though the Fort’s remnant could not be traced yet, a street 
nearby the Venugopala Swamy Temple is still known as ‘Kote Beedi’ or ‘Fort Street’, indicating the 
presence of its heritage.  

The site is in the northern peri-urban area with the Jakkur lake being one of the primary lakes and along 
the primary stream in the Hebbal Valley. The site is situated in the planning zone B with development 
regulations applicable for densifying the existing region. and it corresponds to planning district 20. 
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2.2. Demographics 

Bengaluru is India’s fourth largest city. With a population of over 10 million cramped into an area 
covering 709.5 sq. km, the greater Bangalore metropolitan area experienced a massive growth spurt of 
49% between 2001-2001. (Patil et al. 2015).  

As per Census 2011, Planning District 20 has a decadal growth rate of 97.49% (2001- 2011) and work 
force participation rate of 42.09 % of the population. The gross density is 41.8 pph, whereas the average 
residential density is 271.90 pph. The gross density is highest in Yelahanka Satellite ward (86pph) and the 
least in Jakkur ward (22 pph). There are 55,728 households (2011), with an average household size of 4.1. 

2.3. Ecological system of lakes evolution 

With respect to the city’s topographic setting, the Bangalore region is situated in an ecologically sensitive 
area with respect to water resources. It is one of handful urban agglomeration in the world situated 
above 1000meter mark; the city is sited on a plateau with catchments in all directions draining away from 
the city. (RMP Bangalore 2031). The city’s undulating terrain divides the city into roughly three equal 
sized triangular valleys, each containing an interconnected network of lakes.  

The city has a radial slope towards east and 
west with a smooth ridge running north to 
south forming valleys of Koramangala–
Challagatta, Hebbal and Vrishabavathi. 
Doddabettahalli. At 1,062 m (3,484.3 ft) 
Doddabettahalli is the highest point on this 
ridge. As a result of this topography the lakes 
forms a chain of reservoirs in each of these 
three valley systems. Each valley at the ridge 
top gives birth to small streams and low-lying 
areas into water bodies connected by this 
stream. These interlinked water bodies 
cascades down to form major stream systems 
in three valleys- Hebbal Valley, Koramangala & 
Challaghatta Valley and Vrishabhavati Valley. 
These valley systems are the repository of all 
the numerous lakes in Bangalore and these 
lakes themselves are interlinked to each other 

through a series of water streams giving a cascading effect to the whole system. This research study is 
focused on one chain of lakes in Hebbal Valley in the north - Yellamallappa Chetty lake series. 

 

History of water tanks: 

Artificial water bodies are built by throwing an earthen berm across a valley to store water for irrigation 
purposes. Most of Bangalore’s lakes are irrigation tanks, built over the course of many centuries which 
were built as tanks with high bunds to store water. In the 16th Century, Kempegowda, the then king-built 
tanks and irrigation wells as well. Traditionally these tanks were interlinked through a chain or cascade 
system and ensured water overflowed into the lower one.  

Central Bangalore had 1960 open wells in 1885 but at present there are fewer than 50 (Harini Nagendra: 
Nature in the city, 2016).  Bangalore lost many of its lakes and water bodies, because they were filthy 
breeding grounds for malaria, and subsequently encroached or converted to bus stands, malls, housing 

Figure 1 The valleys of Bangalore city and  formation of 
interlinked lake system 
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layout, and other built spaces.  According to government records, till 1960 there were 262 water bodies 
in Bangalore. Today the figures have declined to about 81 lakes of which only 34 are recognized as living 
lakes in the city. These figures denote a 35% reduction of water bodies while in terms of water spread 
area it shows a decrease of 8.6%. (Source: karnataka.gov.in) 

The site selected for study is in the peri urban areas of Bangalore. A macro scale analysis of topography 
and slope analysis around Jakkur lake precinct is conducted to assess the vulnerable zones around the 
lake. The primary, secondary and tertiary streams and valleys leading to Jakkur lake lake and away from 
Jakkur lake to other lakes downstream were identified. Flora and fauna analysis was done to retain 
vegetation and forested area in the site to protect the biodiversity. 

Due to lack of respecting existing natural topography and terrain present development pattern is 
happening in a haphazard manner and encroachment of ecologically sensitive areas. 

 

Figure 2 The connected lake system in the peri urban area of Yelahanka 

 

2.4. Transportation system 

The site is bound by Airport expressway and national highway on west side. The proposed road network 
intersects with the existing buffer zone proposed by NGT and overlaps with the buffer zone at multiple 
points. 

There is no proposal for integrating multiple modes of transport. Although railway station and proposed 
metro station lie in proximity to each other. The proposed multi mobility hub is in the low-lying area close 
to the lake. 
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3. URBAN DESIGN FRAMEWORK  
3.1. Vision 

The city as a compact, mixed-use urban form that uses land efficiently and protects the natural 
environment, lake system and biodiversity. The open spaces along the valley with seasonal water 
traversing majority of the area can serve as eco-mobility network within the city allowing for people to 
move safely. It will help to create an extensive network of alternative routes for pedestrians, cyclists and 
other NMT usage which is linked to city’s public transport system. 

3.2. Design strategy 

The primary focus should be on ecological processes that shape urban form, protection of the city’s 
natural water systems, priority to the development of conditions for non-motorized modes and human 
oriented development pattern.  

Lake Precinct Development Plan 

Re-imagining the lake as the new green system and organizing element to city form as the garden city of 
Bangalore in the peripheral areas of the city. The city as a compact, mixed-use urban form that uses land 
efficiently and protects the natural environment, lake system and biodiversity. 

The objective is to develop an eco-sensitive planning and development model for sustainable lake area 
development that helps in replenishing water resources and restoring the water balance in the city. An 
eco city planning and design approach with priority to the development for non-motorized modes and 
human oriented development pattern  
 
Stream development plan: 
The water streams that are presently serving as drains need to be revived. As the sub-drain infrastructure 
is cleaned up and incorporated with blue green infrastructure, the sewage will be removed, and the drain 
will be filled monsoon water. Sustainable urban drainage strategies- detention, retention and infiltration 
along the streams and adjoining area need to be implemented. This will provide with an opportunity 
where diverse greenspaces and built spaces of essentially equal value spatially intertwine. The open 
spaces along the valley can serve as eco-mobility network within the city which can provide alternate 
mobility in the city interlinked to public transit nodes. 

 

3.4. Urban Design Principles for lake area development 

Urban Design principles to create lake area neighbourhood development plan by planning a highly 
walkable neighbourhood, promote compact high density mix use development, and create eco mobility 
network and public spaces.  

Structure the overall neighbourhood area with a cohesive vision for future. Develop movement and 
integrated connections with the rest of the city and the open space network. Develop the NGT buffer as 
an open space network with NMT and eco mobility corridors. Lakes as social nodes in the neighbourhood 
i.e. they have social, cultural, environmental value to it as well. Develop ecological Infrastructure with 
respect to water systems and physical setting to guide future urban development in terms of – form, 
density and height, character, and scale. Revise zoning and design guidelines to promote mixed use 
integrated development. 
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Urban Design Guidelines for the 
1km radius around Jakkur Lake: 

• Vehicular Buffer: 500m  
• Green spine to integrate 

the area spatially along 
the water body 

• Social Infrastructure 
aligned along the green 
spine 

• Landuse to be designated 
as public/ institutional/ 
green along the stream 
and water body 

• Retain the lake edge as a 
public realm 

• Integrate the traditional 
cultures and activities 
along the lake 

• Promote plantation and 
agriculture in the area 

• NMT network to be 
designed integrated to the 
public transit 

 
 
Figure 3 Demonstration of a 
Structure plan for Lake area 
Development around 1km around 
the lake precinct. 

 

3.5. Conclusion: 

The research has focused on understanding the underlying natural processes and ecological systems in 
the region and framing key urban design principles and design-oriented dimensions that can be adapted 
for sustainable city development. The water linkages which generally acts as a buffer between the two 
demographics, can be used to stitch the communities together through a public spine that facilitates 
organization both laterally and longitudinally. 

With this, all the existing lakes and storm water infrastructures of the city are better integrated in the 
public space of the city and made accessible for local people and their livelihood. The idea is to bring 
people closer to the water and water closer to people in the built environment and at the same time 
integrate water collection into the urban scheme. 
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Abstract 

Aleppo hosts a large population of remainees, returnees, and internally displaced people. Over 
the past decade, the city has experienced massive economic decline; the extensive destruction of 
Aleppo’s infrastructure has exacerbated the situation, resulting in a significant deterioration in 
residents’ livelihoods. The literature on post-conflict recovery notes that appropriate and well-
managed rehabilitation planning and implementation can contribute to local economic recovery. 
This paper argues that urban resilience strategies could revitalise and promote economic 
recovery, by providing much-needed short and long-term job opportunities designed inclusively 
according to each group’s particular circumstances and capacities. A mixed methodology with an 
exploratory approach was employed to investigate urban deficiencies in Aleppo as perceived by 
three community groups: remainees, returnees, and IDPs. The paper identifies the most needed 
urban facilities and services by each group and concludes with urban resilience projects that 
provide inclusive and equitable livelihoods, improved transport, open spaces, and training 
centres. The paper recommends constructive collaboration between internal and external actors 
to finance, design and invest in urban resilience projects to enhance livelihoods, meet the 
overarching needs of the community, and boost local economic recovery. 

 

Keywords 

Post Conflict, Aleppo, Urban Resilience, Economic Recovery, Livelihood, IDPs. 
 

1. Introduction  
Aleppo or “Halab,” is one of the world’s oldest inhabited urban areas; historically, it has been known for 
its multicultural community, as well as its extensive urban economic, social, cultural, and institutional 
capital (UN-HABITAT, 2014). Over the past ten years, the literature on Aleppo has predominantly focused 
on its severely damaged eastern half; which was previously under the control of the opposition. Little 
attention, however, has been paid to the other half of the city, the western half, which has acted as a 
haven for different groups of residents, both old and new. Aleppo’s current population is made up of 
three different groups: the remainees, who stayed in their homes during the war, the returnees, who 
returned to their homes after migration or displacement, and the internally displaced people (IDPs) who 
were forced to flee their homes. Aleppo’s residents have witnessed a significant deterioration in their 
livelihoods; the decline has been exacerbated by the massive destruction of the city’s main sectors, 
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infrastructure, and services, secondly, by unprecedented international financial sanctions, and thirdly by 
the significant devaluation of the Syrian pound. The growing number of job-seekers, due to the massive 
influx of internally displaced persons (IDPs), and the continual resident return movements from 2017 
onward, have created an enormous demand on employment opportunities. These problems raise the 
following questions: how can economic recovery be started in post-conflict Aleppo, which actors should 
be involved, and by which strategies can recovery take place. 

Post-conflict economies are generally characterized by unsound financial systems, high rates of 
unemployment, and inadequate infrastructure to meet increased demands. Even when the international 
community takes part in financing and implementing recovery plans, national actors must take the lead. 
The sporadic attempts of Aleppo’s residents to adapt to sudden changes by reviving their livelihoods 
through informal mechanisms of survival demonstrate great innovation, adaptation, and resilience. 
However, such informal economies if not addressed, may exacerbate social inequality and negatively 
impact economic recovery.  

Through that lens, this paper seeks to investigate means of enhancing Aleppo’s post-conflict economy 
from an urbanist’s perspective. It argues that urban resilience strategies could bolster economic recovery 
and sustain livelihoods. This can be achieved by rebuilding infrastructure and providing needed facilities 
as well as introducing appropriate and inclusive economic activities; which will, in return, help create 
opportunities for employment in intensive public works projects and provide support for local Aleppine 
enterprises. 

The paper will address urban deficiencies in Aleppo as perceived by three community groups (remainees, 
returnees and IDPs). It calls upon local and international actors and practitioners to work constructively 
together to focus on and support the priorities that Aleppine residents identify in order to set the 
foundation for recovery plans to help secure a better future for all inhabitants of this ancient city. 

 

2. Literature Review 
2.1. Economic Recovery in Syria 

In recent years, spurred by the growing number of conflict zones worldwide, there has been increased 
interest in, and focus on, the study of post-conflict recovery in various disciplines; ’ this notion has been 
at the core of research in fields such as Development Studies and Peace and Conflict Studies. Additionally, 
it often overlaps with more traditional subjects such as Economics and Sociology (Barakat & Zyck, 2009). 
In any given conflict setting, loss is an inevitable outcome of strife; It can result in the destruction of not 
only social capital but can also cause severe damage to state economy. (UNDP, 2008). Barakat asserts 
that post-conflict recovery can contribute to the reactivation of economic and social development and 
the creation of peaceful environment that will prevent a relapse into violence (Barakat, 2020, p:10). In 
order to limit such regression, post-conflict recovery strategy, and policy must be anchored in local 
engines and projects of economic recovery (UNDP, 2008). That raises certain questions: for example, 
which actors could lead, design, and finance economic recovery plans? When can they be started? And by 
which means? 

One possible option, local financing for funding reconstruction and recovery plans is not realistic in post-
conflict settings (Abboud, 2014). This is because post-conflict economies are generally characterized by 
weak regulatory authorities, unsound financial system, endemic corruption, high rates of unemployment, 
as well as inadequate or inefficient infrastructure to meet increased demands (Billon et al., 2000), (ILO, 

1657



2010). Since 2011, the Syrian economy has declined markedly due to the massive destruction of industrial 
and commercial businesses, and international financial sanctions; these have significantly contributed to 
the sharp devaluation of the Syrian pound.1 In addition, the ongoing exodus of many businessmen, 
industrialists, and craftsmen who have emigrated or transferred their activities to neighboring countries 
has further exacerbated the situation (Syrian Economic Sciences Society, 2018). 

 When conflict breaks out, a country’s economic activities are often transformed to different types of 
informal economies;2 these are often characterized as being mostly chaotic, unregulated, often violent, 
and criminalized (Lewis et al., 2019). An unofficial coping or survival economy generally emerges. This 
type of informal economy is usually established by the civilian population and various enterprises and 
workers (UN Desa, 2010); it occurs spontaneously as an informal mechanism of survival and support and 
indicates the resilience of local community. However, unfortunately, such spontaneous economic 
recovery may also exacerbate social inequality (ILO, 2010); for example, an individual’s personal needs 
may be met without consideration for the needs of the broader community (Vöckler, 2019). Syria has 
witnessed a continuing rise in informal economic activities linked to the conflict; these include some 
illegal activities3 as well as legal and civic coping activities.4 The extent of these activities will vary 
according to the region and province (Syrian Center for Policy Studies, 2011). Such informal activities in 
post-conflict settings in countries like Syria can, if not addressed, linger long after the conflict and 
ultimately negatively impacting the transition to economic recovery and development (Lewis et al., 
2019).  

The international community often takes part in financing and implementing reconstruction and recovery 
plans. Although the international community has a fundamental role in supporting post-conflict recovery, 
national actors must also take the lead (UNDP, 2008). Additionally, some studies show that the 
intervention agenda of international agencies may sometimes prioritize the programs of the donor 
country without taking into account the priorities of the conflict-affected communities which could 
severely impact the economic recovery of these strife-torn communities (Abboud, 2014). Hence, there is 
a profound need for timely and appropriate co-ordination and collaboration, both by international and 
local bodies in the recovery process.  

To start an economic recovery plan, the United Nations (2009) developed a three-track post-conflict 
employment policy (UN Desa, 2010). Track A and B focus on war-affected and vulnerable individuals by 
providing temporary and medium-term jobs, strengthening local skills, and rebuilding economic and 
social infrastructures with high-visibility, labour-intensive public works programmes that go hand in hand 
with short-cycle training programmes (UNDP 2008: 74-75). “Activities amenable to this approach include 
access infrastructure, and the reconstruction or rehabilitation of public buildings” (UNDP 2008: 75). 
Indeed, the socio-economic reintegration of conflict-affected groups is intimately related to the capacity 
of local economies to create and sustain job opportunities. Therefore, the primary target should focus on 
assisting affected groups who lost livelihoods and assets or those who need to be reintroduced to the 
labour market, including returning IDPs. 

1 Syrian pound reached a record-breaking low of 2,000 pounds to the dollar in 2020. Goodridge, Hugo, “Charting the 
dramatic collapse of Syria’s national currency”. 

2 UNDP categorizes three conflict economies: combat, shadow, and coping economy (UNDP, 2008). 

3 Such as smuggling and the sale of smuggled commodities. 

4 Such as the technical and educational training necessary to enter productive activities. 
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2.2. Urban Resilience Strategies (Recovering Infrastructure and Needed Activities): 

Although armed conflict in Aleppo stopped a few years ago, deprivation, poverty, homelessness and 
insecurity have continued to increase. (Teba, 2020). Damage assessment conducted in 2017 indicated 
that the conflict had severely impacted all main city sectors including infrastructure and services. Over 
43% of the inner-city road network, 25% of bridges and 65% of peripheral roads are damaged or in need 
of repairs (World Bank Document, 2017). The success of economic recovery and livelihood support 
strategies is strongly linked to the success of efforts to rehabilitate local infrastructure and replace 
damaged physical capital which can thus help create opportunities for employment in public works 
projects and provide support for local enterprises (Goovaerts et al., 2005). 

This paper argues that urban resilience strategies can be utilized as a means to enhance economic 
recovery. It advocates bolstering resilience over reconstruction; urban reconstruction can be regressive in 
post-conflict settings and implies the return to the status quo ante (Kumar, 1997, p 2); this may suffice 
the needs of the pre-war community but fails to adequately deconstruct the weaknesses and 
vulnerability factors after the conflict (Barakat & Zyck, 2009). Urban resilience is defined as the capability 
of a city to maintain during, recover from, and adapt to changes in the system, induced by destructive 
(conflict-related) events (Rademaker et al., 2018). It focuses on the material challenges faced by 
marginalized communities, and their ability, to meet and adapt to these challenges (Meerow et al., 2019), 
and it supports diverse livelihoods and employment opportunities (Rockefeller Foundation, 2015). The 
notion of resilience to shocks, i.e. urban resilience, on the other hand, is more practical, realistic, and 
effective than reconstruction; it has both a community and operational aspect (Hay et al., 2019). 
International organizations and private groups such as the Rockefeller Foundation5 promote the concept 
of urban resilience which has also gained traction among urbanists who have utilized urban intervention 
to tackle post-conflict problems6 (Sampaio, 2016).  

The strategy for urban resilience consists of three stages: maintaining, recovering, and learning. The 
recovery stage is in response to the specific needs and deficiencies that occur in the wake of an event. 
These may include addressing infrastructure, urban services, and other facilities and activities 
(Rademaker et al., 2018). When infrastructure and needed facilities are in place and adequately 
functioning, they enable the society’s progress and contribute to physical, health and socioeconomic 
wellbeing. Therefore, access and provision of these essential services is essential to effective recovery in 
post conflict settings. The local community is the right driver for identifying these essential services since 
the effects of conflict are felt mostly by them. In reality, however, their needs and perspectives are rarely 
represented (Hay et al., 2019) or taken into consideration. Indeed, stakeholders perceive infrastructure 
priorities based on their respective vision of what the desired outcome should be rather than on an 
accurate understanding of what is actually needed (Hay et al., 2019). Urban resilience does not lead to 
positive outcomes unless its strategies are implemented and integrated among the different actors, 
which can produce tangible and sustainable gains for the whole community (Davis, 2012).  

 

 

5 https://www.rockefellerfoundation.org/ 

6 Such as segregation and crime in Latin America and South Africa, through transforming street patterns, revitalizing slums 
and improving mobility (Sampaio, 2016). 
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3. Methodology 
The research utilized a mixed methodology, including an exploratory approach to collect cross-sectional 
qualitative and quantitative data in the form of focused interviews and a questionnaire. The studied 
sample included three groups mainly residing in the western half of the city of Aleppo city (remainees, 
returnees, and IDPs). Data was collected in September 2020 in two phases:  

Phase 1: Semi-structured Interviews: Five semi-structured phone interviews were conducted with 
residents from different groups and CSO actors in Aleppo. This helped the researcher gain a more in-
depth understanding of people’s personal experiences and helped formulate the leading questions of the 
survey.  

Phase 2: Online Questionnaire: This phase involved sending the online questionnaire via WhatsApp, a 
social media platform, as the target population was not accessible by the researcher. IDPs and returnees 
were approached using CSO contacts working in Aleppo at the time of data collection. The questionnaire 
was in Arabic and participants were directed to different sets of questions based on their residential 
status.7 This helped the researcher categorize responses appropriately.  

The questionnaire included thirteen open and closed questions investigating three main urban-related 
issues:  

• The post-conflict impact on livelihoods on Aleppo’s urban structure.  

• The availability of training and career development centres (TCDCs) and how accessible they are 
to all groups.  

• The availability of essential urban services and facilities. 

The majority of respondents were female as the questionnaire was primarily sent to female groups via 
WhatsApp. However, this had no impact on the results since the questionnaire required respondent data 
about the whole family. The survey was closed after four days when the targeted number of participants 
was achieved. A statistical analysis method (Excel) was used to analyse each group’s results and examine 
the corresponding data. It is imperative to mention that survey results are not statistical but rather 
indicative and thus reflect a prevailing trend. 

4. Results and Discussion 
A total of 143 Aleppine respondents participated in the survey, predominantly from the western half of 
the city: 49% of whom were remainees, 24% were returnees, and 27% were IDPs. IDPs and returnees 
were mainly distributed to residents in middle to low-income neighbourhoods in south-western parts of 
the city like Salahuddin, Ansari, and Saifuddaula. These neighbourhoods are amongst the most conflict 
affected areas in Aleppo (REACH, 2019) (Figure 1). The displacement period varied from less than one 
year to more than six years (Figure 2); however, the vast majority of respondents reported being 
displaced from six to nine years. Additionally, 43% of IDPs have experienced multiple displacements. 

 

7 Remainee, Returnee or IDP. 
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Figure 1. Geographical Distribution of Sampling groups in Aleppo City, Source: Author 

 

In terms of age groups: more than half (55%) of respondents were of working-age, ranging from 26 to 49 
years, 28% were under 25 years of age, and 15% were over 50. The educational level of working-age 
respondents differed significantly among the groups, in that IDPs were generally less well-educated while 
the majority (86%) of the remainees reported having completed higher education. The highest number of 
technical institute graduates was among returnees. The highest level of illiterates, or those with less than 
high-school education, was among the IDPs (Figure 3). 

 

Figure 2. Study Sample Characteristics, Source: Author 
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Two questions asked about the post-conflict impact on livelihoods with regard to Aleppo’s urban 
structure. The first question asked whether residents thought the current urban structure impeded their 
livelihoods. Only 14% of respondents felt that poor urban structure negatively affected their livelihoods; 
however, they did not elaborate on how it is affected. 

This could be due to a lack of clarity in the question; it was either too broad or too ambiguous. The term 
“Urban Structure” is rarely used in the Aleppine dialect, so its use in the question limited the number of 
responses. The author notes that survey questions needed to be more carefully and appropriately 
worded so as to be clearly understood by all respondents in each study group.  

 

Figure 3. Educational Level of Sampling Group, Source: Author 

The second question asked about the impact of the transportation system on livelihoods. Interviewees 
repeatedly mentioned the lack of a good transportation system. “The act of going to work is my biggest 
livelihood obstacle! Due to the current gasoline crisis, I cannot afford to use private transportation, and 
public transportation is extremely congested [during the] times we are supposed to maintain social 
distance”, said a Remainee who goes to work by bus. During the data collection period, the entire city of 
Aleppo suffered from an acute gasoline crisis which led to a shortage of vehicle fuel. Using public 
transportation was considered dangerous due to the Covid-19 pandemic and for many, private 
transportation was too costly. An interviewee stated that a trip inside Aleppo using private transport 
could cost up to 6% of the average monthly salary. The lack of good public transport has created another 
hurdle and increased traffic congestion and stress. 

Developing an adequate infrastructure and promoting alternative transportation methods, such as 
cycling, could play a significant role in relieving transport stress. However, participants were not too keen 
on the idea. “I would like to use a bike, but it is not very common, everyone will look at me, and I will not 
feel comfortable,” said a remainee. In Aleppo, like everywhere in Syria, it is socially unacceptable for 
women and girls to ride bicycles, �in addition, cycling is perceived as a childish activity. Several new youth 
initiatives such as the “Come on Let’s Bike” initiative started in 2013 in Damascus, promote cycling and its 
beneficial impact on physical and mental health. The initiative has encountered many problems due to 
the lack or absence of bike paths, rough pavement and bad roads, and reckless driving habits in the city 
(same source). To encourage people to cycle, there needs to be a change in mindset. 

Star (1999: P. 381) argues that infrastructure is shaped by the conventions of a community of practice 
(Star, 1999), something that is abundantly lacking in Aleppo and Syria in general. The success of such 
initiatives is tied up with the government and the CSO; it is necessary to challenge traditional 
stereotypical gender roles as well as promote and facilitate alternative, sustainable, and less costly 
modes of transportation. Stakeholder support is also essential; this could be achieved by investing in safe 
cycling infrastructure design projects in Aleppo. 
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Figure 4. Availability of Professional Development and Training Centers, Source: Author 

 

Figure 4 shows two main attributes in terms of accessibility to TCDCs: firstly, IDPs have minimal access to 
TCDCs, whether or not these centres are available in their current neighbourhoods. Only 8% of IDPs 
claimed they have access to training centres, whereas almost half (48%) do not. In addition, 10% said that 
although such centres exist near their current residence, they cannot access them. One interviewee, a 
board member in Namaa’ Development Organization,8 stated that the UNHCR, in collaboration with its 
national partners, has provided a number of entrepreneurship/business training programs for the 
conflict-affected community. However, many of these programs focus predominantly on returnees, 
whereas in actuality, it is the IDPs, who, due to their continuous displacement, most often encounter 
difficulties accessing these centres. The majority of IDPs have been displaced for six to nine years. Living 
for almost a decade in a neighborhood without decent access to training centers or career development 
programs is an alarming development (Figure 5). 

 

Figure 5. Availability of Training Centers to IDPs who have been displaced for six to nine years. Source: 
Author 

The second attribute interpreted from Figure 4 is that returnees (41%) are the group least interested in 
pursuing training opportunities and courses, compared to 34% and 29% among IDPs and remainees, 
respectively. Returnee participants did not expand their answers; however, it is recommended that their 
disinterest in training and professional courses, despite better accessibility than IDPs, be further 
investigated.  

8 Namaa’ is a non-profit organization run entirely by women. https://www.facebook.com/Namaa.Aleppo/ 
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Figure 5 identifies which facilities each group in Aleppo city regards as essential. The questionnaire 
results show that the services residents actually need are different from what is on offer in Aleppo. 
Interviewees noted that new restaurants, coffee shops, and retail stores are opening throughout the city, 
despite many personal financial problems. However, the chart below shows that only 19% of total 
participants use them, including remainees who showed the least interest in these places. However, 
these venues do have customers. “Prices are incredibly high at restaurants and cafes, yet they are full of 
customers all the time. There is even a waiting list!” said a remainee. The profliferation of such places can 
be seen as evidence of the lack of alternative productive activities that the community needs but 
stakeholders do not consider. Educational and religious centers also did not garner much interest from 
survey respondents. Interestingly, according to Syria’s damage assessment in 2017, most schools 
continued to function during the conflict (World Bank Document, 2017).  

As for the facilities IDPs and returnees need in particular: more than half (53%) of IDPs expressed their 
need for TCDCs near their residence as well as mental health centres; additionally, many returnees (56%) 
prioritize open spaces, followed by having libraries and cultural centres in their area. This response clearly 
suggests that local actors, stakeholders, and INGOs should encourage and direct investments based on 
local society’s needs, this could be done in partnership with the Syrian government. 

Open spaces, parks, and children’s play areas ranked first as the most needed facilities; these are 
perceived as safe spaces to release stress and escape poor living conditions. 

 

Figure 6. Missing Urban Services and Facilities according to Aleppo’s resident groups, Source: Author 

 

Unfortunately, many of Aleppo’s public squares and parks were severely impacted during the war due to 
wanton destruction, bombardment, vandalism, neglect, and damaged facilities (toilets, lighting, urban 
furniture, safe children’s play areas) (Figure 6). Some have also become hangouts for loafers, perverts, 
hooligans, and unsavoury and anti-social practices. Damaged and neglected open spaces include Bustan 
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Al-Qasr Park, Al-Itha’aa Corniche (serving south-western areas), Saadullah Al-Jabri Square (adjacent to 
the public park in downtown Aleppo), and Tariq Bin Ziyad Park that serves the Al-Ashrafia area. 

The successful rehabilitation and revitalization of open and green spaces are crucial to promoting urban 
resilience, urban renewal and entrepreneurship; this could help support the local economy by attracting 
more investment. More importantly, accessible open spaces improve mental health by allowing residents 
to engage in group activities, expand social networks, and reduce fear and distrust. This can be achieved 
by adopting creative strategies for financing and managing public open areas, focusing on strong 
partnerships between governments and stakeholders, and community involvement in the decision-
making process to ensure equitable access by all groups. 

5. Findings and Conclusions 
 

When designing a questionnaire directed to the whole Aleppine community, it is crucial to carefully and 
accurately choose appropriate words and terms used in the local dialect. This makes it easier for 
respondents to understand questions and respond appropriately. The research survey results show that 
an accessible TCDC is seen to be an urgent necessity for the majority of IDPs. This is likely due to the low 
educational level of most IDPS which limits their chances of working for public and private companies, 
enterprises, or organizations. Secondly, the lack or absence of access to a TCDC reduces their chances of 
acquiring and developing new occupational skills to meet market needs. In contrast, many of the 
returnee respondents expressed a lack of interest in pursuing training or career development courses. 
The place they migrated to or were displaced from before returning to Aleppo might have impacted their 
responses, which possibly is worth investigating. 

Inadequate infrastructure and transport systems were among the top reported challenges to livelihoods. 
Cycling, as an alternative means of transportation can alleviate traffic congestion and high transportation 
costs, is still perceived as odd or socially unacceptable. Private transport is generally limited to the 
affluent and elite, while public buses have become crowded and unsafe. The study did not investigate 
those who are interested in using an alternative method of transportation (cycling) to work. However, 
responses show that promoting cycling and developing cycle lanes and paths can help reduce transport 
issues and challenges in the future. 

Findings show that stakeholder investments in Aleppo are mainly directed to fast-profit and consumer-
based projects. According to respondents, these projects may meet their community’s needs for the 
short-term, but they do not meet their ambitions and aspirations for the long-term. Restaurants, coffee 
shops, and malls were identified as the least important public facilities. In contrast, libraries, cultural 
centres and mental health centres were chosen as the most needed facilities by the majority of 
participants, especially returnees and IDPs. In addition, most respondents ranked open spaces, parks, and 
children’s play areas first as the most needed facilities, especially by those living in the south-western 
neighbourhoods. Such spaces are perceived as safe zones which can be visited to release stress and 
temporarily escape poor living conditions. It is advisable that the rehabilitation, and reconstruction of 
existing facilities and establishment of new facilities and services should be prioritized in the city of 
Aleppo’s recovery plans. 

6. Recommendations 
This paper emphasizes the need for constructive collaboration between all internal and external parties 
involved in rehabilitating and revitalising Aleppo. This includes CSOs, government, stakeholders, and 
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international actors and donors, all of whom can help to design and invest in urban resilience projects 
that provide inclusive and equitable short and long-term job opportunities.  

This would include projects such as: 

• The rehabilitation of open spaces and parks throughout the city. This can be implemented by 
employing local engineers, graduate specialists, self-employed workers/entrepreneurs, and 
hourly-paid workers as part of “Cash for Work” projects to design and rehabilitate these spaces 
and keep them accessible and maintained. 

• Establish and secure vocational and professional development centres near vulnerable and 
affected neighbourhoods and ensure IDP accessibility at a nominal charge. 

• Plan and develop cycle paths and lanes throughout the city. 

• Create and secure parking areas near workplaces and major landmarks (i.e., the Citadel and its 
bazaars). This can reduce traffic congestion and daily transportation costs. 

• Invest in establishing libraries and cultural centres to serve the host community, especially 
returnees, who voiced a need for the same. In addition, develop plans to have only women, 
especially breadwinners, run and administer these centres.  

• Support projects to restore damaged enterprises and lost livelihoods through the reconstruction, 
rehabilitation, and/or maintenance of commercial and industrial shops and workshops. 

To conclude, this paper provides the basis and framework for future stand-alone studies or map-out 
survey instruments in Aleppo. It is an open invitation for researchers and practitioners concerned with 
socioeconomic justice, inclusion, and urban recovery, to learn more about the needs and ambitions of the 
remaining population in Syria and develop plans and projects that can provide them with the decent life 
they deserve. 
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Abstract 

Koyra is an upazila of the Khulna District of Bangladesh. It's the 2nd largest Upazila in 
Bangladesh located in the south-western coastal belt of Bay of Bengal and adjacent to the 
Sundarban mangrove forest. Like other coastal areas of Bangladesh, Koyra is a disaster-prone 
area. It is assumed that people of the coastal area will be adversely affected due to climate 
change impact. Most of the people in the area are engaged in the agricultural sector. The 
agriculture section has more vulnerable to the consequences of climate change, which negatively 
impacts their livelihood. Previous records and field surveys show that all most areas of Koyra 
Upazilla face flood hazards frequently. Therefore, inhabitants, household structure, road, and 
other infrastructures of Koyra Upazilla are supposed to be an element at risk due to flood 
hazards. This research aims to identify physical and human resources and assess the coastal flood 
impacts on both physical and human resources in the study area. The main focuses of this study 
are – accommodation/settlements, livestock, agriculture, water and sanitation, health, and 
education. Qualitative techniques are applied to collect and analyze data. 

 

Keywords 

Coastal Flood, Human assets, climate change, Bangladesh, livelihood 

 

1. Introduction  

1.1. Background of the study  

Bangladesh is a riverine and flood prone country located in one of the largest deltaic regions of the 
Ganges, Brahmaputra, and Meghna. According to the Bangladesh Water Development Board (BWDB), 
there are currently about 230 rivers flowing in Bangladesh (summer and winter), although the number is 
unclear at some sources. According to BWDB (Bangladesh Water Development Board), 310 rivers flow in 
the summer, although they have republished another study in the study section where 405 rivers have 
been described. Old sources and history tell 700 to 800 rivers, but most of them have dried up or become 
extinct due to distraction and pollution (Rivers Information, 2020). Due to this geographical location, 
Bangladesh is facing floods year after year. Sometimes these floods are limited to tolerable levels but in 
most cases, it is dangerous. About 230 rivers are spread in Bangladesh like a complex network. Among 
these rivers, 56 are inland, which flows into Bangladesh from other countries' rivers. Inland rivers stay 
within the country's territory, and their flows do not depend on the other countries. There are 57 
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transboundary rivers in Bangladesh (Rivers Information, 2020). More than 90% of the river flows are in 
the upstream countries (Michael, 2017)(Water and Energy Uses in an Upstream-Downstream World, 
n.d.). Bangladesh is playing an important role in river ecology as it is located at the end of the outflow of 
these rivers. The experience of recent floods has shown that an average of one-fifth of the land in 
Bangladesh is inundated annually. Agriculture and human habitation, the lives and the health of people, 
livestock have been affected due to floods. Regional and locally heavy rains and many physical factors are 
responsible for the floods in Bangladesh. Researchers have almost certainly testified that global climate 
change and deforestation at the local and regional levels play a significant role in the process. The 
physical causes of floods include is the recent abnormal melting of glaciers in the Himalayas, declining 
drainage capacity of rivers, tributaries, and channels due to various reasons like unplanned infrastructure 
construction and discriminated deforestation.This is reducing the navigability of river's tributary channels 
and other channels. As a result, rivers are taking shape quickly due to heavy rain. The recent floods in the 
southern part of Bangladesh are mainly due to heavy rains in the upstream countries.  

From a scholastic perspective, numerous parts of these natural issues of Bangladesh have remained 
understudied. There are not many examinations on flood, and its optional impacts of riverbank 
disintegration uproot from the work viewpoint. There have been restricted researches on the causes and 
consequences of floods. This examination explicitly produced information on one village named Gobra in 
the Khulna region. In light of field study, the exploration gives relevant financial and social information at 
the experiential level.  

The investigation of this study has been done to create information on the effect of flooding on the 
general lives and employments.  Koyra is one of the areas with exclusive settings for the flood. Most of 
the parts of these areas are low-lying, and the landmass is flood plain, which makes the area risky for the 
people. Most of the areas of the study area are surrounded by the river. The populaces on the riverside 
are expanding each year even though the flood continues to devastate their life. In any case, this doesn't 
quite influence their vocation, just as social and monetary variables. 

1.2. Objectives  

The research is based on three objectives.  

 Identifying physical and human resources in the study area from local people. 

 Assessing the impacts of the coastal flood on physical resources in the study area. 

 Assessing the impacts of the coastal flood on human resources in the study area. 

2. LITERATURE REVIEW 

Floods are not a new disaster in South Asian countries. Due to its geographical location, Bangladesh is 
seen as one of the world's examples of flood vulnerable regions. The history of floods in the subcontinent 
shows that present Bangladesh was created due to floods in 18AD.  

On November 9, 2019, cyclone Bulbul landed across India. The storm entered Bangladesh through the 
Buri Golini range in the Sundarbans in Shyamnagar Upazila of Satkhira district. The cyclone lasted about 
36 hours in Bangladesh: it was one of the longest-lasting cyclones in the country for more than five 
decades. It results in considerable floods in Bangladesh (Cyclone Bulbul a month on the impact on 
Bangladesh's coastal communities, 2019). End of May 2019, cyclone Fani landed in Bangladesh. But it 
weakened over time due to tri-effects (high winds, rainfall, and tidal surges) it caused floods, damage, 
and loss in Satkhira, Jessore and Khulna regions and 26 districts (Kaiser Rejve, 2019). 
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The 2016 floods have been called the most significant devastating flood in Bangladesh. A total of 19 
districts in North-Western and Central Bangladesh were affected. July 28 of 2016. The water level of 
Jamuna raised 121 cm is flowing over the locality. As a result the low-lying areas and Char areas of 
Jabalpur via submerged. As a result, more than 3.4 million people were affected (Ali, Hasanat, & Md., 
Floods impact and protection, 2020). 

Category 1 cyclone Aila hit the southwest coast on May 25, 2009, killing 190 people and injuring several 
others. Although Aila was a cyclone by definition, its impact was more significant than that of Super 
Cyclone SIDR off the coast of Bangladesh. Using data from a variety of sources, the survey identified some 
of the economic costs and suffering for coastal people as a result of the storm surges(Mst. Rupale 
Khatun, 2017). 

Bangladesh is at risk of floods, mainly in the southern part, floods occurring in Bangladesh due to Cyclone 
Sidr (November 15, 2007). It was a cyclone that brought disaster to South and Central Bangladesh. It 
killed about 4,000 people and injured nearly 30,000. Official sources say the numbers are even higher. 
The aftermath of the cyclone was even more devastating. Sidr flooded the floodplain with 100,000 
homes. About 3 million people were evacuated from the cyclone zone, but the result was still not beyond 
imagination. The second effect of a cyclone or devastating flood is that vacant land, trees have been 
uprooted, crops have been destroyed, entire roads and bridges have been completely washed away, 
telephone poles have fallen to the ground, electricity has been cut off, and livestock have died. This 
situation severely affects our already fragile economy(Hossain, Natural Disasters Impact on the Water 
Cycle, Resources, Quality, and Human Health, 2014). The 2007 floods are called the greatest flood of 
2007. It is flooded 72300 square kilometers which is 42% of the country according to the 2003 
government disaster management. In Bangladesh, 18 out of 64 districts were affected by this floods 
(Uddin, Matin, & Meyer, 2019).Cholera broke out in the form of an epidemic after the floodwaters 
receded. The history of the flood problem can be traced back to the floods loss of life, loss of livestock 
crops, and homes, it’s a burning issue(Ali, Hasanat, & Md., Floods impact and protection, 2020).  In some 
cases, especially the worst flood of 1986 and 1996, about 80% of Bangladesh's land has been damaged. 
Agriculture and human habitation, the lives and the health of people, livestock have been affected due to 
floods.  

The 2004 floods hit in July. It flooded 55000 square kilometers of Bangladesh. The floods occurred in 
Bangladesh due to heavy rains and floods from India. This huge amount of silt is dumped in Bangladesh 
by making the river channels more inefficient and reducing the comparative hydraulic radius. The 
tectonic rise of the Himalayas means that the rate of sediment erosion increases as rivers are more likely 
to erode. Sediment is dumped, and flooding may occur(Bangladesh (LEDC), 2019). 

The flood that hit Bangladesh in 1978, 1988, and 1998 were the worst floods in the country's history. The 
floods inundated about 60% of the country. The torrents in different areas last for 15 to 20 days. It is the 
deadliest and most devastating natural disaster in the history of the country. The flood of 1988 was 
discussed all over the world. This flood was caused due to rain. The first three days of brains flooded the 
country's three main rivers. The 1998 floods are one of the worst in the history of Bangladesh. Its 
duration was about two months. About two-thirds of the country has submerged this flood due to heavy 
rainfall. (Ali, Hasanat, & Md., Floods impact and protection, 2020)(Ali & Hasanat, Various effects of flood 
and its recovery, 2020).  

The causes of climate change are also linked to Bangladesh's geographical location and are most climate-
sensitive in South Asia. Due to continuing urbanization, industrialization, and vigorous deforestation, the 
soil loses its capacity to absorb rainwater. These ultimately lead to severe flooding in the urban areas.  
According to a report by the Commonwealth Scientific and Industrial Research Organization, Bangladesh, 
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India, Vietnam, China, and the pacific region will be homeless by 2060 due to rising sea levels alone 
(Wallemacq, 2018). 

As an agricultural country, Bangladesh is constantly dealing with the effects of climate change through 
heavy rains, droughts, river erosion, and floods. The average rainfall has increased by about 100 mm in 
almost all seasons. Geographically our country is a deltaic river basin in the Himalayas. Nighty two 
percent of the floodwaters that come to our country come from neighboring upstream 
countries(Haskoning, 2003). 

The rainfall in the interior rivers of our country is significantly less than the rainfall in the rivers of 
Brahmaputra, Ganges, Meghna, and southeastern hill basins. Six percent of the floodwater is caused by 
inland rainfall. It is responsible for climate change such as deforestation, flooding due to various reasons, 
including the rising chars in the river, the human suffering has increased due to the floods(Bangladesh, 
1999-2020)(Bangladesh Average Precipitation, 2019-2020). 

Thirty years of flood research experience shows that people start their economic activities with stronger 
morale (M.A.Rakib, Islam, Nikolaos, Bodrud-Doza, & A.H.Bhuiyanc, 2017). But when waterlogged, their 
dependencies increase due to homelessness, joblessness, and unavailability of resources. So we have to 
stand by with all the necessary assistance during and after the flood. The government is preparing for the 
catastrophic floods this year but the combined support of people from all walks of life will give hope and 
benefit to the flood victims. Post-flood rehabilitation prevents outbreaks of flood diseases, providing 
long-term assistance to children and women with disabilities, particularly poor and day laborers living 
with daily income.  

3. The study area 

3.1. Geographical Introduction 

Modinabad village of Koyra Upazila is situated in the southernmost part of Khulna District under the 
Khulna Division, one of the 64 districts of Bangladesh. The geographical location of Koyra thana is in the 
North of Paikgachha thana, South and East of Sundarbans and Dakop Upazilas, West of Shyamnagar, and 
Asashuni Upazilas of Satkhira District. Most of the population of this area depends on seasonal 
agriculture and shrimp culture. Rice, potato, Vegetables, etc.; are the main products of that area. The 
total population of this area is 25716. The literacy rate of this area is 28.06% (Koyra Upazila, 2020). 

Koyra is an upazila of the Khulna District of Bangladesh. It's the 2nd largest Upazila in Bangladesh located 
in the south-western coastal belt of Bay of bengal and adjacent to the Sundarban mangrove forest. It is 
assumed that people of the coastal area will be adversely affected due to climate change impact. Most of 
the people in the area are engaged in agricultural sector. The agriculture section is more vulnerable as 
the consequences of climate change negatively impact their livelihood. Koyra is one of the upazila in 
Khulna district located very near to world heritage Sundorban region. Climate change has a negative 
impact on farmers' livelihood because it reduces their food production and potential income level. 

Previous record and field survey show that all most all area of Koyra Upazilla face flood hazard 
frequently. So all the people, household structures and roads of Koyra Upazilla are supposed to be an 
element at risk due to flood hazard. Most of the year, people in this area are facing floods. This type of 
floods remains 10 to 15 days found from the respondents. Local NGOs shows proof of the flood history of 
this area. Talking with the respondents, it seems that the state of the riverbank is the most vulnerable in 
this area for affecting flood. There are eight primary schools, 3 High Schools, 3 colleges, 5 Mosques, and 
six more madrasahs in this area (Koyra Upazila, 2020). 
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3.2. Food Adequacy 

The scenery of nourishment in this area is hopeless. 33% of the total people have nourishment adequacy 
for all the year. Most of the part of the population in this area has insufficient nourishment for even a 
season. And it is increased during the floods and downpour issues in the investigation zone. Especially 
those who live on the river bank are an extremely poor condition about their nourishment issues. 

3.3 Seasonal Relocation 

Floods destroy their homes, lands, and their food, and also their jobs. They have no other way of 
supporting their family. Then they only need work to keep their daily lives. They start leaving their region, 
land, and homes to seek support works. It was shared that after the huge flood of 2019, individuals began 
to relocate regularly in looking for daily work to make their income. From regular movement has become 
a typical practice in this area. They do it for their betterment of lives and the security of food and 
housing. The main person of the family is looking for a job or work to support his or her family for food 
security and health security. They tend to go towards the town for work. Some of them taking daily labor 
to support their family. 

3.4 Substructure 

Most houses are made of tin and mud. Accordingly, the house suffers some damage during a series of 
storms. After the storm period, it needs to be fixed, which always requires lots of cash. After the center-
gathering conversation, it was realized that after the floods, most of the year's downstream bank 
disintegration is now one of the most recognized supporting effects(Koyra Upazila, 2020). Koira Upazila 
has two big bridges with Khulna City. The study areas without bridges are entirely isolated from the 
southern part of the Khulna district. This isolation is further felt during the rainy season when there is 
waterlogging all around and there is a risk of a boat crossing the river due to the river's strong currents. 

3.5 Livelihood 

In the study area, farming and shrimp culture are now the most recognized professions. Thirteen of the 
twenty-three respondents to this observation were directly involved in horticulture and shrimp culture 
for their main earning source. Day laborer is now a regular surprise. Occasionally business is another 
common source of income. The basic premise of paying the salaries of the four respondents in this 
investigation is working as an assistant in a shop. Two investigated respondents said that the animals 
were the main source of their family's basic salary. The rest of the respondents in this investigation 
included educated homemakers, students, and nearby NGO experts. 

4. Conceptual framework 

The Padma, Meghna, Brahmaputra, Jamuna, and Teesta rivers have flowed over the danger zone causing 
floods in the country. The main cause of floods is excess water and heavy rains coming down from 
upstream. Floods not only ruin people's lives their role in the economy of the whole country. To analyze 
livelihood assets it is required to concentrate on human capital, physical capital, social capital, natural 
capital, and financial capital. Livelihood assets are segmented in human, physical, social, natural, and 
financial capital.  It is seen that the impact of floods in this area is so dangerous. 

Human capital is an indomitable asset or quality that is not listed in the balance sheet of any 
organization. It can be classified as the economic value of a worker’s experience and skills. These include 
resources such as education, training, intelligence, skills, health, and the loyalty and punctuality of the 
owners. Physical capital is the three main causes of production- land labor and capital. It contains static, 
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man-made products that help in the process of creating a product or service. Equipment, buildings, 
offices, or warehouse supplies, vehicles, and computers owned by an organization are considered part of 
its physical capital. The term social capital refers to a positive product of human interaction. The positive 
result can be tangible or invisible and may include useful information, innovative ideas, and future 
opportunities. It can be used to describe the contribution to the success of an organization that can be 
attributed to personal relationships and networks inside or outside an organization. Natural capital is 
another term for stocks of renewable and non-renewable assets (e.g. plants, animals, air, water, soil, 
minerals) that combine the flow of human benefits. And financial capital (also commonly known as 
capital or equity in finance, accounting, and economics) an economic resource that is measured in terms 
of the amount of money used by entrepreneurs and businesses to make their products or to buy the 
products needed to provide services in their sectors. Where the economy is based on their management, 
such as retail, corporate, investment banking, etc. In other words, financial capital is the funds provided 
for the business of internal reserve income or donors (and investors) for the purchase of real capital 
equipment or services for the production of new products and services. 

Livelihood assets are segmented in human, physical, social, natural, and financial capital.  It is seen that 
the impact of floods in this area is so dangerous.The economy of Bangladesh is still dependent on 
agriculture. Floods caused extensive damage to agriculture. Rural infrastructure is damaged by the flood 
in Bangladesh where the highest number of people living.Most of them lead their lives hand to mouth. 
The floods have submerged the roads and cut off their livelihoods. As a result, people are forced to live in 
human lives due to a lack of food in the flood-hit areas. People’s houses, agricultural lands, and houses 
were away by the floods. Many people become landless. The study emphasizes the effects on physical 
and human assets after a coastal flood of the selected area. Livelihood resources refer to the resource 
base of the community and the different classes of families. 

5. Methodology 

This study was done in the chosen village, Gobra, under Koyra thana of Khulna district. To identifying the 
resources, a transect walk method was conducted among the villagers.An overview was completed to 
discover the influenced populaces in flood and waterway bank disintegration of the village. The sample 
determination methodology of this examination is purposive. A straightforward self-constructed tester 
conducted the review by the analyst. The examiner is adjusted to the final language and interpreted in 
English to test the possibility of changing the meaning of the examinee. 

Authorization was taken from each volunteer member by utilizing the assent. Toward the start of the 
information assortment, the specialist educated each member about this investigation's moral and 
classified issues. It was additionally informed that members had the option to decline to respond to any 
question of the exploration and reserved the option to pull back from any piece of the examination.  

Subordinate factors right now are the diverse business resources like a family unit, creature, land, and so 
forth. The institutionalized business resources evaluation scale estimated these reliant factors. A 
considerable number of family unit meetings are organized for gathering information from the members 
of the households. The survey was primarily centered around the flood impacts on the physical resources 
of the influenced populace in the examination regions. The factors right now are the floods and their 
effects itself. All twenty-three respondents report the flood circumstance in the investigation region just 
as the significant effects for these factors. The respondents were solicited to clarify the effects of the 
substantial surge of the ongoing future.  

Also, optional information and data were gathered from the pertinent association, for example, 
Bangladesh Water Development Board (BWDB), Google Guide, Bangladesh Bureau of Statistics (BBS), and 
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Diverse neighborhood NGO's. Right now, the whole populace of the town, instructive level, actual yields, 
and primary salary wellspring of that town are gathered. With the assistance of the information 
assortment examiner, top to bottom meeting and key witness meet were directed with twenty-three 
family units. For a productive and enlightening information assortment, this examination utilized 
members' understanding, view, and conclusions to achieve the destinations of this investigation during 
the questionnaire survey. It concentrated on their major household livelihood strategy, types of damage 
by the flood, most affected assets of households, and its recovery system. The study also concentrated 
on economic and farming resources like cash crops and fisheries, total losses, and recovery. It also 
emphasizes the water and sanitation system in the selected study area and impacts the health issues in 
the flood-affected area.  

6. Results and Discussion 

The observation area is one of the most vulnerable villages for flooding in Khulna district, Bangladesh. 
Inconsistent flooding causes indispensable effects, particularly on the employment segments. The 
majority of the individuals straightforwardly rely upon the farming division right now. It also affects the 
horticulture of these areas. The vast majority of the respondents of the investigation said that 
agribusiness as well as the domestic animals are the most influenced during the flood. 

6.1 Accommodation Sector 

It has been observed that maximum houses are made of natural material like: jute stick, wood and 
bamboo. Mud, tin sheet and Golpata (a special kind of leaf in Sundarbans) are used in floors and roofs. 
90% of the respondents indicated that their houses collapsed during coastal flood. Furthermost, mainly 
the people whose houses collapsed due to floods, said that the flood water enters their houses every 
year. Less than half of the respondents complained that the floods damaged their homes and they were 
forced to relocate to other alternative areas and the rest remained inside their homes. All respondents to 
the survey said that the floodwater enters their homes and the water level rises day by day. Seven of the 
twenty-three respondents said that preparing food and making fires was the hardest job during the flood. 

Almost all respondents said that they need to prepare a hanging platform for floodwaters to hold on to 
beds and other furniture and valuables. Half of the respondents said that it takes a lot of money to build a 
house to survive a flood. The discussion revealed that some displaced families sent their children to stay 
with other relatives during the floods. It somehow disrupts their way of life and social networks. 

The respondents briefly moved from the ground inside the house to a higher place with increasing water 
levels. They said working with a cooking chimney during the flood was the most troublesome task. As a 
result, respondents lament that they endured a great deal when they set up their dinner. Conversations 
with these family units ultimately demonstrated a positive desire to transition to a more secure safe 
home with stable fruitful land enforcement experts. It is worth mentioning that a few family units have 
moved to other areas. Some respondents said that they lost their homes to river erosion as the second 
effect of regular flooding in the region. Two respondents complained that they were forced to relocate 
their possessions as their farmland was damaged due to riverbank erosion after the previous year's 
floods. Most respondents and locals said the floodwaters had been in the water for at least 10 to 15 days, 
resulting in the water making the manhole more soft and brittle. Thus, after the floods, bank collapse 
destroyed homes, schools as well as agricultural land. 
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6.2 Livestock Sector 

Half of the population is dependent on their livestock as a source of income for their support. Livestock, 
ducks, chickens, and goats are the different types of livestock in the field of study. Some families in the 
study sample group depended entirely on their livestock income. Cattle and other livestock are severely 
affected during the floods. Damage to animal homes is one of the main problems of floods. The crisis of 
animal food during the floods was the main complaint of the respondents. 

Information on a variety of effects was obtained from the family. Eight of the 23 respondents said they do 
a lot of damage to save their cattle from floodwaters. Sometimes they send their cattle to the barrier. 
Fields and grasslands were under floodwaters. Gathering food for cattle and creating a safe place to live 
was not the only major problem. They were moving those cattle from one place to another problem 
during the time of the flood. This is because they focus on protecting the livestock in their home. 
Respondents said that the floodwaters increase day by day and they do a lot of damage to the food 
maintenance of the cattle because they do not go to the flood shelter. After all, the flood shelter does not 
allow them to take their cattle. Some respondents said that they were forced to sell their livestock 
because they did not have a safe and suitable place to eat. 

6.3 Agriculture/Business Sector 

Most of the investigated households indicated that the floods damaged their crop fields. It was even 
clearer that most of the crops that were damaged by the floods were major crops. Sustainable, safe 
drinking water was the main problem during and post-flood situations, respondents said. Most 
respondents complained that the main crops were under floodwaters at the time of the floods. All 
respondents in the family said that the floodwater enters croplands and causes great damage to cash 
crops. Some of the respondents' main occupations were shopping and they said that the floodwaters 
flooded their shops and they were forced to close their shops during the floods. Economically they suffer 
a lot due to crop and business losses. Respondents said that sometimes floods occur suddenly and they 
cannot collect their main crops at that time. As a result, total crop production is going to be affected. 

There were some experts at the gathering; their essential occupation was the creation and sale of shrimp. 
During the flood, most of the extreme lakes were overflowing with rising water so the shrimp creation 
was destroyed and the shrimp were completely heading towards the open water. Respondents said that 
one year ago, the sudden floods destroyed the shrimp production. There was an extreme financial 
emergency during and after the floods. 

The basic negative effect of floods on horticulture is the water availability of the fertile land. Each crop 
has an obvious length of time to fight to waterlog, yet the harvest is severely affected when this term is 
over. It is noteworthy that the flood is a permanent kind of fiasco. Thus, the length of water logging is a 
major factor for any crop production. That is why any flood easily damages most cash crops. Each 
respondent said there were already several types of symptoms before any flooding. However, on this day 
the flood brings no notice or early signs. 

6.4 Water and Sanitation Sector 

All respondents in all households stated that the floodwaters severely damaged their water sources. The 
tube wells were contaminated by the floodwaters as well as the ponds overflowing. The main source of 
water was floodwaters at that time. Most respondents said that they collect their drinking water from a 
tube well far from home but had flood water for other household and self-care work. 
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Also, two-thirds of respondents showed that their primary water hotspots for drinking were affected by 
the flood among the tested family units. A large portion of the respondents said that each cylinder's well 
or drinking water source was affected during the flood. As a result, safe drinking water was difficult to 
deal with. Most of the respondents said that they had collected water far away from their homes or had 
been drinking rising water which had affected by the saline water of flood. Because of this risky rising 
water, many respondents are suffering from a variety of water-borne skin diseases in their relatives, 
especially children. All the respondents in all the families said that they use the open space of floodwater 
for their sanitation. Some said they used a boat to get far from home and chose a small tree land to carry 
out their sanitation work. 

Due to this sanitation process, the floodwater becomes contaminated with various bacteria and toxins. 
As a result, these floodwaters easily cause various waterborne diseases. Water and sanitation facilities 
are the most affected sectors. During any flood, most of the tube wells go under the floodwaters and safe 
water for drinking and other activities becomes unavailable for this region. Due to sanitation facilities or 
infrastructural damage during floods, people are forced to complete their sanitation work in the open air 
or in a healthy way. 

6.5 Health Sector 

The study also found that more than half of the 23 sample households indicated that at least one 
member of their family became ill during the flood. The most notable diseases in the sample family are 
diarrhea, malaria/fever, and skin diseases. Respondents also pointed out in the survey that the 
floodwaters lasted for 10-15 days and the roads and transport were underwater and as a result, the 
family members of the respondent were forced to go into the floodwaters. Because of this, they are 
easily affected by fever, diarrhea, and itching. They further noted that the economic cost of treating their 
family members for flood-borne diseases was high.  

Besides, other visited family units have proven that they were exposed to another illness after the flood 
period, for example, hacks, scabies, injuries, and rashes. The study additionally determined that 
households who drink water from the river, the majority of them become ill. They had small gatherings of 
family units that identified the borehole (a major lake for safe drinking water) as their primary water 
source. This means that family units will remain powerless against episodes of increased illness as long as 
the waterways remain their main source of drinking water. This is due to the extended sullen that occurs 
during floods. Though deep tubewell water is the safest source of drinking water, we think, but during 
the flood, it is not possible to manage it always. Safer drinking water source is not very available in this 
area. It has a long-distance that is not possible every time to collect because the transport system is 
damaged during the flood. People use polluted water and it causes many water-related diseases like 
cholera, diarrhea etc.    

6.5 Educational Sector 

The education department was also affected during any flood. In the area of investigation, water has 
flooded in every educational institution. In this manner, every educational institution was closed during 
the flood. All respondents in the family unit said that a wide range of educational bases was closed during 
the floods. The largest educational base used as flood cover was also wide. A section of the respondents 
said that the delay in opening school was extended with the rising water. In this manner, the rising water 
has damaged the school furniture for some time which has caused huge financial misfortune. Several 
respondents from the family unit said that with the help of school authorities and the surrounding 
network of volunteers, educational institutions are consolidated after the flood period and they have 
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fixed the road and transportation offices.During a flood, educational foundations are used as flood cover 
should be followed by extensive educational practices. Immediately after the flood, the study rooms 
became inoperable due to sleeper floors and broken furniture, reducing some efforts to start similar 
educational activities. Sometimes, home furniture can't be used as that break. Thus, one colossal 
measure of cash is expected to recover misfortune. 

7. Conclusion 

As discussed across different sectors, it is clear from the study that the floods are detrimental to the 
socio-economic conditions of life and livelihood of the people of the Gobra village community of 
Modinabad Union. The study has established that flood resilience and depth play an important role in 
living patterns to a large extent. It is even clearer that floods have various underlying causes of people's 
vulnerability and have created a challenge to reduce or reduce the proximity of flood-prone areas, living 
in flood-prone areas and poverty has been identified as the main underlying cause. Apart from that, some 
superstitions about floods also play an important role in increasing the risk of floods. 

Experiments have additionally shown that floods in a single section can affect different sections of 
society. Under the benevolent region, the prevalence of various diseases (jungle fever, run, and hacking) 
was responsible for the impact of the floods on water sources and sanitation offices. The issue of 
waterway stigma and water treatment from boreholes increases the risk of recurrence during flood 
sorting. Nevertheless, openness to the welfare administration was an issue due to the damage to the 
lodging department structure (roads and extensions) caused by the floods causing damage to roads and 
transportation. 

Also, school participation was disrupted due to roadblocks under the area of instruction. From the 
experiment, uninterrupted family units adapt differently when affected by flooding. The community 
should use strong materials to adapt to the floods and call for the construction of houses away from 
flood-prone areas. Different government initiatives should be increased in these situations. Increase 
motivation to the affected people for coming back to their normal life.  Rehabilitation programs should 
be considered for helpless yet potential ranchers. Perhaps, more advanced and adaptive measures need 
to be taken to mitigate and prepare for the effects of the floods. Most importantly, the key issue must 
include all stakeholders to upgrade the flexibility of flood networks. 
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Abstract 

This article aims to identify the governance situation in the planning of green infrastructure in 

metropolitan areas in Mexico, with an emphasis on citizen-led group experiences. 

The Guadalajara Metropolitan Area is taken as a reference point - one of the three largest urban 

agglomerations in the country. Two urban forests in the metropolis are analyzed as case studies, 

which in recent years have been the object of citizen initiatives that pursue their restoration 

taking into consideration the state and municipal authorities, but with a project that intends to 

fill a void that, due to limitations, is not fulfilled by the government. The analysis concludes with 

recommendations about the innovative elements of citizen initiatives for the management of 

urban forests, which also promote inclusion and collaboration with social, public, private, and 

academic sectors. These recommendations may be considered in future metropolitan planning 

experiences that seek to address mitigation and adaptation to climate change to build resilience 

in metropolitan areas. 
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1. Introduction 
The population in Mexico has been concentrated in 15 metropolitan areas with more than one million 
inhabitants. More than 40% of the total population of the country is located there, and more than 75% of 
the national GDP is produced in those areas (SEDATU - CONAPO - INEGI, 2018). They are the main 
generators of greenhouse gases and consequently, they represent the best possibility of applying 
measures to mitigate the impacts of climate change. Because they concentrate most of the population, it 
is essential for these cities to apply adaptation measures to minimize the risks to which their inhabitants 
could be exposed. 

In this context, green infrastructure (GI) takes on special relevance, as it provides numerous ecosystem 
services (ES) or socio-environmental benefits that are essential for mitigating and adapting to climate 
change. The understanding and evaluation of these services depends on the implementation of 
innovative schemes for their management, such as those in which citizens actively intervene, in order to 
enhance their beneficial effects in the face of the numerous challenges of metropolitan areas. 

The purpose of this article is to identify and characterize citizen initiatives around the management of 
urban forests as GI areas in the Guadalajara Metropolitan Area (GMA) - one of the three most populated 
in the country, toward generating an impact on the decision-making for planning the GI at the 
metropolitan scale. 
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To achieve this objective, a review of the literature focused on the governance of the GI is developed in 
the following section. Subsequently, it is presented the methodology that was followed to analyze the 
specific case of the GMA from the perspective of active interest groups belonging to the public and social 
sectors, to then prompt a discussion considering the results of the analysis and finalize with the 
conclusions. 

2. The Governance of the GI 
GI has a double function in the development of the metropolis; on the one hand, it is a strategic concept 
for urban and regional planning, and on the other, it has the function of a public policy implementation 
approach (Wilker et al., 2016). This last connotation has been little explored by research in the world in 
general and in Mexico in particular, so it is necessary to acknowledge its potential. 

Governance originates from a new reality characterized by the government’s insufficiency to meet some 
of the basic needs of the cities (Navarrete Ulloa, 2019); it is linked to the change that the public sector 
has been going through, from being an entity that provided solutions to all urban problems, to become 
located in a complex context in which it is impossible, due to its limitations, to meet all those needs. It is 
pertinent to affirm that no actor is sufficient in complex contexts. 

“Public problems are redefined in terms of the insufficiency of traditional government, theoretically 
validating governance as the response to these conditions” (Aguilar Villanueva, 2016, p. 70). For this 
reason, the organization of citizens through interest groups created to resolve specific issues has gained 
increasing importance in solving problems. In fact, it is considered that for issues such as the 
environmental ones, inter-actor coordination is necessary; in short, a change in the governance 
arrangement on issues related to natural elements. 

According to some authors, participation is guided by the context, which establishes cultural, political, 
and historical conditions (Luyet, et al., 2012). It is also important to recognize that to achieve successful 
participations it is crucial to have the support of interest groups through their firm conviction, which 
usually presupposes a long process to generate trust among participants. 

Consequently, interventions that emerge spontaneously but within civil society, will have more value and 
will be increasingly influential in the governance processes of the GI of a metropolis. 

3. Methods 
To identify citizen initiatives in urban forests of the GMA, newspaper articles were reviewed, including 
publications from January 1, 2016, to December 31, 2020, since in that period urban forests became part 
of public programs; in other words, they were considered on the local agenda. The search included the 
term ‘urban forest’. 

In order to focus the analysis particularly on notes referring to the involvement of citizens in the 
dynamics of urban forests, a filter was made to initially identify and then associate them to specific urban 
forests in accordance with current planning instruments, that is, the Land Use Plan of the Guadalajara 
Metropolitan Area (in Spanish, Plan de Ordenamiento Territorial del Área Metropolitana de Guadalajara 
or POTmet), which considers as such those ecosystems composed of trees and vegetation with dense 
tree mass (IMEPLAN, 2016, p. 316).  

Additionally, another cleaning of the data universe was made by only contemplating urban forests that 
the metropolitan bureau called the Metropolitan Agency for Urban Forests (AMBU by its Spanish initials) 
considers that fulfill the characteristics of an urban forest.  
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Through an exchange with AMBU officials, the activities of this agency were identified, as well as their 
perception of the important citizen initiatives to locate them, establish a direct communication and apply 
an interview. 

Based on the AMBU recommendations and the initiatives detected in the press analysis, two of them 
were selected for semi-structured interviews. The interviewees were in the respective urban forests, 
specifically when they were carrying out activities in them. The observations and comments made by the 
interviewees were reviewed and contrasted with information obtained in the visits to the sites. 

4. The Guadalajara Metropolitan Area (GMA) 
Governance in the planning of the GMA has been transforming in recent years, particularly with the 
creation of a local government coordination entity called the Guadalajara Metropolitan Area Planning 
and Management Institute (IMEPLAN, in its Spanish acronym), which has identified urban forests as 
fundamental elements to face climate change in the region through the (POTmet). As a result of this 
action, from IMEPLAN itself the AMBU was created to manage urban forests, whose relevance is also 
considered in the Climate Action Plan of the Guadalajara Metropolitan Area (PACMetro), to a large extent 
due to the citizen mobilizations that have demanded attention to these green spaces. 

According to the transparency portal of the municipality of Guadalajara, the Metropolitan Agency for 
Urban Forests is a decentralized public body that seeks to dignify and conserve parks, forests and/or 
protected natural areas located within the polygon called Guadalajara Natural Protected Area, as well as 
the improvement of ecosystems with their biodiversity and infrastructure (Municipality of Guadalajara, 
2021). 

The AMBU was created from the Specific Agreement of Coordination and Metropolitan Association, 
published on September 17, 2019, and approved in the ordinary session of the Metropolitan 
Coordination Board of the Metropolitan Area of Guadalajara on December 11, 2018, according to the 
Agency's website, where it is stated as a unique project in Latin America (AMBU, 2021). 

For the purpose of reaching a general approach to the experiences of citizen participation that take place 
in the urban forests of the GMA, an interview was held with collaborators of the Agency, who also 
provided information about the ecosystem services of mitigation and adaptation to climate change that 
these spaces bring to the metropolis. 

The interview showed that organized citizen participation has been observed in all spaces, though its 
nature and degree vary. People are associated by common goals, but some groups have more cohesion 
than others. Likewise, there are groups that more easily accept the administration and intervention of 
the AMBU in the spaces, and others that are more reluctant in this regard. 

A first example of these groups is the collective that was organized for the creation of the Tlaquepaque 
Urban Forest (in Spanish, Bosque Urbano Tlaquepaque), which the interviewees define as a proactive, 
organized group with diverse profiles, which has found its purpose quickly and with which it has 
established a fluid process.  

AMBU officials also referred to the Colectivo Ciudadano Pro Bosque Pedagógico del Agua (Citizen 
Collective Pro Pedagogical Water Forest), which has held a long-term struggle focused on restoring and 
sustaining the area also known as Colomos III, with a very clear vision about what they want to achieve in 
that place. 

Although they emphasize that the environmental practices conducted in these spaces are not new and 
should be adopted by everyone, an innovative factor that distinguishes them is the fact that they are 
carried out as a group rather than individually. 
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When asking about the importance of the presence of citizens in urban forests, the Agency recognizes 
that it is a decisive factor for the conservation of these places. Even when they note that the experiences 
in TUF and in Colomos III are different, they comment that both forests exist because there were groups 
of citizens involved in their creation and/or restoration and conservation. 

The officials added that they seek that the quality and management in each of the spaces they administer 
are the same, aspiring to ensure that the infrastructure and equipment are in excellent condition 
regardless of their location in the metropolitan area, but respecting the particularities of each forest. 

In the second part of the interview, the provision of ecosystem services by urban forests in the GMA was 
addressed, among which hydrological services stood out, since the Agency has put special emphasis on 
them. They also referred to the role that urban forests play as a habitat for urban flora and fauna, as well 
as in the retention and improvement of soils by assisting in the recovery of the microbiome. 

Regarding specifically the role of urban forests in the face of climate change, they pointed that the most 
evident relationship is given by the natural association between trees and the regulation of climate, rain, 
and soil retention. 

In terms of the above, they added that the Agency has been a decisive factor in the adoption of good 
practices in the municipalities that make up the GMA, to address issues related to climate change in 
urban areas and demonstrate that it is possible to act in this regard to transmit it both to the different 
governmental bodies and to the citizens. 

In addition to the interview with AMBU officials, during the month of March 2021 a search was carried 
out in newspapers with the highest circulation in the Guadalajara Metropolitan Area, including 
publications ranging from January 1, 2016, to December 31, 2020. The search included the term ‘urban 
forest’, resulting in 209 hits, or an average of 42 per year. It is possible to assert that it is a topic that 
interests the citizens and that it has been frequently addressed by the printed media.  

However, not all the news found pointed at the involvement of citizens in the dynamics of urban forests. 
A total of 137 do refer to or are the product of initiatives generated by organized civil society groups. Of 
these, 104 alluded specifically to a particular urban forest (76%) (Table 1). 

Among the urban forests that have appeared in newspaper articles, Los Colomos, La Primavera, the 
entrance of the Bugambilias residential area, El Nixticuil and the Arboledas Sur forest stand out. Some of 
these, although they are referred to as Urban Forests, do not meet the conditions of one due to their 
physical characteristics, although interest groups have declared them as such. 

Based on the newspaper analysis and the interview with AMBU officials, two case studies were selected 
to be analysed by reviewing the newspaper articles and an interview with members of the groups that 
intervene in each urban forest. 
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Urban Forest 2016 2017 2018 2019 2020 TOTAL 

1 Arboledas Sur 0 0 8 0 0 8 

2 Ávila Camacho 0 0 2 2 0 4 

3 Barranca de Huentitán 1 0 0 0 0 1 

4 Bugambilias 3 0 10 5 0 18 

5 Cerro de la Reina 0 0 1 0 0 1 

6 La Calma 0 1 2 0 0 3 

7 La Primavera 4 2 0 9 6 21 

8 Los Colomos 11 1 8 5 3 28 

9 Miravalle 0 0 1 0 0 1 

10 Nixticuil 1 4 2 4 0 11 

11 Parque agroecológico 1 0 0 0 0 1 

12 Parque Alcalde 0 0 1 0 0 1 

13 Parque Morelos 0 0 1 0 0 1 

14 Tepopote 0 2 0 0 0 2 

15 Tlaquepaque 0 0 0 0 3 3 

  TOTAL 21 10 36 25 12 104 

Table 1. Hemerographic search with the urban forest concept related to citizen initiatives. January 01, 2016, 
to December 31, 2020. Source: MURAL, 2016_2020 

4.1. Tlaquepaque Urban Forest (Bosque Urbano Tlaquepaque) 

In one of the case studies, the Tlaquepaque Urban Forest (TUF), the interview was conducted with four 
members of the citizen collective responsible for its creation. The members of the group were asked 
questions regarding their integration process for the protection of the area and about the ecosystem 
services it provides to the metropolis. 

Regarding the efforts that they made to recover this space and repurpose it as a green area, they 
mentioned that the place had been owned by the State Government for 50 years, and on two occasions 
they tried to carry out projects to turn it into a park; however, despite the requests and actions of the 
citizens, neither of those were fully materialized. 

Over time, the area deteriorated: rubble and waste were deposited there, it was fenced off and used as a 
parking lot, and in the dry season it lacked moisture and there were fires due to the growing grass. This 
human manipulation of the land caused the loss of natural elements and began to generate negative 
effects for the residents, who also report floods and unsafe conditions. 

Later, in 2020, a fire in this space regained the attention of the inhabitants near the area in order to 
rescue it, but they noticed the presence of earth moving machinery. Even when they did not receive 
information from the town hall, the residents organized themselves until they were informed that a 
vehicle storage with capacity for 3,000 cars would be built, which caused alarm and led to the 
involvement of about 100 people interested in recovering the space. 
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On May 31, 2020, the residents symbolically appropriated the land, planting about 80 trees, which 
generated a more consolidated organizational process to perform the maintenance activities of the place. 
Around fifteen people comprised the group and continued to carry out other actions that favored the 
recognition of the space as the Tlaquepaque Urban Forest. They made constant visits, community work, 
surveillance, a garden was created, some areas of the place were painted, talks and virtual workshops on 
various topics have been held, among other activities. 

The group also held meetings with government agencies such as IMEPLAN, the General Coordination of 
Territory Management of the state government, as well as with the state governor. By the month of 
August (Mural, 2020), the state government announced that it would invest 23 million pesos in the 
rehabilitation of the plot, to turn it into an urban forest.  

Among the conditions that allowed the intervention in the space to be viable, is its assessment as a green 
area, since previously two park projects had been proposed. It was also important to collect data on air 
quality and air pollution in the area, as well as information on the lack of urban trees and green areas in 
the municipality of Tlaquepaque.  

Data was also available on noise pollution due to the main roads that run on the limits of the forest, the 
documented risk on the effect of the heat island in the municipality, the partial plans that did not allow 
the construction of a vehicular storage, as well as the fact that the forest is located on one side of the 
highway to Chapala, which constitutes the entrance to the Guadalajara Metropolitan Area from the 
airport, along with its proximity to the main highway that leads to Mexico City, therefore a park 
represented a greater landscape value for these main roads. 

The residents acknowledge that the COVID-19 pandemic was also a relevant factor that led to the 
establishment of the forest. Because they were at home, they had more time available to dedicate 
themselves to take care of the space and allowed for greater communication among them. In addition, 
they mentioned that many people from the surrounding neighborhoods started to come to the area to 
walk around and distract themselves from the isolation, attending to the corresponding sanitary 
measures. 

Regarding the characteristics of the Tlaquepaque Urban Forest, the interviewees assert that its extension 
covers 10,5 hectares. Although the natural elements of the land have suffered many alterations, it is 
being planned the reforestation of the space with a list of appropriate species for the area provided by 
the AMBU, which include guamuchiles, mesquites, kidneywoods, white lead trees, tepehuajes, pink 
trumpet trees, among others. These new trees will help restore the soil, facilitate water infiltration, and 
serve as habitat for the local fauna. 

In relation to the ES that the urban forest provides, and which have been identified by the members of 
the collective, the following are listed: 

Ecosystem Services (ES) 

- Soil restoration - Recharge of aquifers 

- Reduction of noise pollution - Habitat of flora and fauna species 

- Decreased heat island effect - Food production in the community garden 
at the beginning of the project 

- Oxygen generation and CO2 capture - Physical, recreational, cultural, and 
educational activities 

Table 2. ES listed by the Tlaquepaque Urban Forest citizen collective. Source: own elaboration based on 
interviews 
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Additionally, the group implemented a Clean Point in the space, where they initially produced compost 
and currently continue to carry out collection and revaluation of plastic, electrical, aluminum, cardboard, 
and electronic waste. With this initiative, they have accomplished to manage about 15 tons of waste, and 
they plan to expand their capacity with new containers.  

During these and other activities, the group has established collaboration networks with various 
stakeholders, such as some government agencies, the private sector, civil organizations, and some 
schools. 

Their future objectives include: 1) Reaching the consolidation of the forest and continuing to participate 
as a group in decision-making; 2) Acquiring more tools and materials for the operation of the space; and 
3) Sustaining the operation of the clean point with the involvement of the community to have a positive 
impact on waste management, which has become a hallmark of the community and of the Tlaquepaque 
Urban Forest. 

Respecting the importance of citizens being involved in the management of urban forests, the members 
of the group interviewed consider that the appropriation of these spaces and the sense of belonging of 
the users towards the space contribute to creating conditions of security, as well as the constant care and 
maintenance of the place. 

Illustration 1. View of the Tlaquepaque Urban Forest. Source: own illustration 

4.2. Pedagogical Water Forest (Bosque Pedagógico del Agua) 

The Citizen Collective Pro Pedagogical Water Forest (Colomos III) is probably the oldest of the groups that 
have intervened urban forests in the GMA. In the newspaper search carried out, some statements by 
their representatives stand out, who since 2016 have highlighted the latent threat that the urban 
development represents for the forest, given that the surrounding soil had increased exponentially in 
value due to the emergence of high-profile urbanizations.  

In the interview conducted with members of the collective, it was mentioned that affiliates of various 
groups had undertaken protective actions in the area. Ciudadanos por el Medio Ambiente (Citizens for 
the Environment) identified a portion of land that was acquired by the State Government at the 
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beginning of the 20th century for hydrological protection, with whose plans it was possible to reach 
grounds of approximately 36 hectares, in which there were streams and the La Campana spring, so it was 
determined to work for its conservation. 

Hence, work began on the cleaning and maintenance of the area, with the first forest plantation activities 
taking place in 1998. In 2004, they aimed at gaining leverage on the State Congress to issue a declaration 
of a protected natural area that was granted in 2007 to the Colomos I and II sections, in the municipality 
of Guadalajara. Nonetheless, it was not until 2013 and 2014 that the declarations for Colomos III were 
issued by the Zapopan City Council and the State Congress, respectively. 

Also in 2013, the space was called the Pedagogical Water Forest (Bosque Pedagógico del Agua, in 
Spanish), thus revealing its mission as a school forest, with an educational vocation with and for water. It 
was in the same year that the Colectivo Ciudadano Pro-Bosque Pedagógico del Agua (CCproBPA) 
emerged. 

According to Gutiérrez Rosete (2019), some of the activities encompassed by the CCproBPA are those 
related to the restoration of the space in accordance with a management plan that is collectively 
prepared, evaluated and updated. Periodic meetings are also held with public agencies; volunteers and 
social service providers are accepted. Cultural and environmental education events, guided tours, along 
with other activities are organized as well. Internally, the group regularly holds coordination meetings, 
training workshops and feedback exercises, besides other efforts. 

All the above is included in the participatory forest restoration methodology, which has been aimed at 
promoting a model of native urban forest. According to the members of the group who were 
interviewed, this model seeks to facilitate conditions to restore a forest by respecting the complex 
functions and interconnections between the forest, soil, and water. Among the fundamental principles of 
this model are working with native species, not using sophisticated technological implements to take 
advantage of local resources and those obtained through donations, avoiding as far as possible the 
construction of concrete structures or the use of agrochemicals, and more. 

Within the Pedagogical Water Forest there are different areas, of which these stand out: 1) Pine or pine-
oak areas; 2) Riparian vegetation such as willow, ahuehuete or ash next to bodies of water; 3) Deciduous 
Forest. 

Since the group promotes a comprehensive vision of the forest, they do not employ the concepts of 
ecosystem services or natural resources, but because they consider them more encompassing, they 
speak of the socio-environmental benefits provided by the means of nature to sustain life. Among them, 
they distinguish the following: 

Socio-environmental benefits 

- Climate regulation 

- Hydrological protection 

- Reduction of noise pollution 

- Carbon capture and oxygen generation 

- Propagation of native flora and fauna 

- Leisure and educational activities 

- Soil conservation 

Table 3. Socio-environmental benefits listed by the Citizen Collective Pro Pedagogical Water Forest. Source: 
own elaboration based on interviews 
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Regarding climate change, they comment that they have observed numerous effects, such as periods of 
increasingly intense low water, the recent appearance of the bark beetle and other pests; lower 
availability of water that generates hydric stress in the vegetation and decrease in the survival of planted 
trees, and a higher level of uncertainty and extreme situations in terms not only of drought, but also of 
precipitation which, associated with other factors such as urbanization, cause loss of soil and trees. 

In view of this and other effects, the group has organized itself to conduct its activities while they seek to 
value and strengthen their autonomy conditions in a multidimensional sense: political, economic, 
scientific-technological, cultural, legal, and so on. Although the collective pursues non-subordination; its 
members emphasize that they maintain the capacity for discussion and horizontal dialogue, which is why 
they have found support in some governmental instances, recognizing the role that different people can 
have in various governments. 

Furthermore, they assert that they have established collaborative networks with diverse grassroots 
groups that work in the defense and restoration of other wooded and forestry spaces in the GMA, as well 
as with organized and unorganized neighborhood groups, broader social movements, and civil 
organizations of diverse nature. They also keep in touch with private sector companies, adding that there 
has been a long partnership with schools and universities. 

Finally, they highlight the importance of the link between academia and social participation, mentioning 
that the analysis of the problems should not be separated from the generation of alternatives. In this 
sense, they conclude by stating that the restoration process and the organization process have sustained 
a close relationship, since the collective has been a school, not only to be taught how to restore a native 
urban forest, but also to learn how to be organized collectively, which is a fundamental element that 
exalts the pedagogical character of this experience. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Illustration 1. View of the Pedagogical Water Forest. Source: own illustration 
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5.  Discussion and Conclusions of the Analysis  
The evidence found through the review of newspaper articles and the interviews applied to the interest 
groups, allow us to envision a bright future for the urban forests of the GMA, considering that both 
dimensions of the Green Infrastructure, as a factor of strategic planning and as a space for 
implementation of policies, are firmly present in the metropolis. 

The arrival of organized citizen groups to fill the gaps left by public authorities has allowed GI and the 
Ecosystem Services it provides to be conserved for the benefit not only of the immediate neighbors of the 
forests, but also for all citizens, so the opinions and work of these citizen groups must be heard and 
respected for the successful management of urban forests. 

It is interesting to observe that citizen initiatives are presented both to perform actions for the 
conservation and consolidation of existing urban forests (Pedagogical Water Forest) and to take steps 
toward creating new urban forests on land areas which had not been granted this use (Tlaquepaque 
Urban Forest). 

Additionally, it is also important to note that in both cases these are state-owned lands in which the 
municipalities together with citizens have performed interventions, the majority promoted by the 
members of the citizen groups who are presented as key actors for the GI governance in the GMA. 

As regards the ES or socio-environmental benefits identified by the citizen groups in urban forests, it is 
relevant to note than we can find among them some that are very important for mitigation and 
adaptation to climate change (Quiroz Benítez, 2018). However, it is equally advisable to carry out a more 
detailed evaluation to get to know in depth the contributions that these spaces provide. 

It is pertinent to point out that the Tlaquepaque Urban Forest and the Pedagogical Water Forest are not 
the only urban forests in the GMA where citizen participation takes place, and in this sense, it would be 
worth characterizing other experiences in future studies. However, the above are clear examples of the 
scope that organized citizens can have in terms of protection and restoration of areas that represent 
numerous benefits to face climate change in metropolises. 

Considering the lessons that the COVID-19 pandemic has left us, it will be very valuable to continue 
looking at and supporting the collective actions that emerge as alternatives to influence in an innovative 
way the many metropolitan challenges that we have at our doorstep, to build fair, resilient, and desirable 
realities. 
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Abstract 

Some kampung dwellers live in poorly built houses on disaster-prone areas, such as the 
riverbanks. Although floods come quite regularly when heavy rain falls, it may not be wise to 
have them relocated since such an option may result in collapsing their livelihoods. Adaptation is 
sought as an alternative solution towards disasters, rather than merely relocation without careful 
consideration. This paper tries to explore the extent of flood hazard, vulnerability, and adaptation 
made by kampung dwellers in the cities of Solo and Cimahi in Indonesia. Data collected from 
observation and interviews are descriptively analyzed and shown as indexes resulting from a 
modified UNDRR Disaster Resilience Scorecard for Cities. It was found that these two kampung 
have flood hazards with different intensity and hence destructive characteristics. Nonetheless, 
most kampung dwellers have got accustomed to floods and made adaptations to lessen the risk 
of loss. Elevated floors, simple flood gates, and ceramic tiled walls have become retrofitting 
methods for the kampung dwellers. Results deriving from the tool have shown that it provides a 
useful site-specific baseline but needs to be followed by further scenarios such as identification 
and prioritization of plans and acts.  
 

Keywords 

Kampung, flood, adaptation, resilience 

1. Introduction 

According to CRED-UNISDR report (2018), 80 – 90% of natural disasters within the past ten years are 
related to climate change, i.e. drought, storm, and flood. Flood, for example, has impacted two billion 
people within the years 1998 – 2017 worldwide. In Indonesia, there were 5252 events of flood within an 
8 years period from 2012 to 2019 which resulted in 5100 victims, 98768 damaged houses, and not to 
mention damaged schools, health facilities, bridges and roads. Because of the flood, health has been 
directly and indirectly affected in many ways, including drowning and other physical trauma; water-borne 
infectious diseases; disrupted health systems, facilities and service; and damaged basic infrastructure 
such as food and water supplies and safe shelter. 

The Sendai Framework for Disaster Risk Reduction 2015-2030 has set the global plan to reduce disaster 
losses by reducing existing levels of risk, avoiding the creation of new risk and managing risks that cannot 
be eliminated. Such plans are often translated into actions which lead to enforcement of land use 
regulations, implementation of building codes, and preservation of protective eco-systems. Nonetheless, 
in high-density built-up areas such as kampung, such actions are difficult if somewhat impossible to be 
carried out. Physical, spatial, and economic limitations made specific conditions in which only limited 
disaster mitigation options are feasible. 

Kampung dwellers, in which most of them are poor, are one of the vulnerable groups in Indonesia. Poorly 
built houses and located within disaster prone areas, such as the riverbanks, are two of many reasons for 
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such vulnerability. Originally, some kampung incrementally developed on riverbanks to be near a water 
resource. Throughout the year, these kampung are most likely to be flooded when heavy rain falls. Lack 
of permeable spaces and drainage to handle stormwater treatment in the city caused it to flow through 
kampung alleys finding ways to rivers since it has lower topography. There are reasons behind the poorly 
built houses: not only their limited affordability but also lack of land tenure since there is a risk of 
demolition (Wamsler, 2004). On the other hand, it may not be wise to have the kampung dwellers 
relocated in order to reduce their vulnerability since such an option may result in collapsing their 
livelihoods (Blaikie et al, 1994). It is thus important to address adaptation as an alternative solution 
towards disasters, rather than merely relocation without careful consideration.  

Adaptation can be considered as mitigation since it reduces the risk of disaster by increasing the ability to 
respond to hazards. An effective mitigation planning therefore needs vulnerability assessment which 
includes collecting data on population, property loss, economic and resources limitation to recover from 
disasters, including society attitudes, preparedness, and awareness of disasters. There are wide varieties 
of tools available for disaster risk reduction planning but the majority are very specific and highly complex 
in technicality that it requires an expert to assess hazard as well as vulnerability within a location. 
However, UNDRR Disaster Resilience Scorecard for Cities, for example, is useful and quite easy to 
understand but limited in terms of how practical it can be utilized by communities to increase their 
capacity, adaptation, and mitigation to disaster events. It is the intention of this paper to bring glocal 
solution to reduce the vulnerability of kampung, by modifying the scorecard as one of the means.  

2. Understanding the context of kampung and disaster  

2.1. Vulnerability of kampung dwellers 

Urban growth, either formally or informally, rarely coincided with disaster risk reduction efforts 
(Wamsler, 2004). Planning regulations, such as zoning and building code, tend to bring no effects on the 
socially vulnerable people living in high density urban areas (Velasquez et al, 1999). In other words, such 
planning regulations are considered useless or irrelevant for the poor and informal society. One of the 
reasons is because in such areas, in developing countries particularly, construction is an informal sector 
activity (Sida, 2002).  

Wamsler (2004) argues that there are two groups of disaster studies. While one group tends to focus on 
predicting hazards and its technical solutions,  the other group  is more socially oriented, focusing on 
poverty and social factors of disaster vulnerability. From this second group, it was found that there are 
many factors affecting society’s priority which result in low investment on building safety. On disaster 
high risk locations, modern style houses are built, for a mere for social status, rather than proper 
structure.  Land tenure may also become a factor. People will not invest on building safety features on 
their houses if they are feared of getting demolished—as a possible consequence of living on squatters. 
They will rather build houses with simple, cheap, or scavenged building materials (Wamsler, 2004). Other 
findings on social studies show that relocation as an effort to reduce vulnerability tends to bring an end 
to their livelihoods (Blaikie et al, 1994).  

Kampung can be the most vulnerable location in urban areas to flood, drought, fire, earthquake as well as 
other hazards. Low environmental quality, substandard buildings and infrastructure, and high building 
density, in addition to flood-prone location, are the typical characteristics of Indonesian urban kampung.  

In the case of fire, houses in kampung are easily burned due to highly combustible building materials, no 
spaces between houses, narrow alleys inadequate for fire engines, and  low access to water hydrants or 
fire extinguishers. During an earthquake, houses in kampung may collapse to one another—known as the 
domino effect. Due to the high population and building density, it is a big challenge to plan an evacuation 
route. Determining which narrow alleys within a route, avoiding congestion and stampede, and targeting 
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which building with sufficient capacity for evacuation shelter are difficult to do due to limited land and 
space.   

Kampung tends to experience floods during the rainy season and drought during the dry season. Climate 
change amplified such disasters, including extreme weather. In the dry season, dwellers may not have 
access to clean water since most of them rely on water wells. In some typical cases, kampung is located 
adjacent to industrial plants whereas water is sourced from artesian wells. As a result, according to data 
from the Coordinating Ministry of Maritime, land subsidence has been found in more than 130 
cities/regions throughout Indonesia. Andreas, Abidin, Sarsito & Pradipta (2019) have provided the 
following map on their prediction that at least 15 urban areas will experience land subsidence. 

 

Figure 1 Cities with land subsidence in Indonesia 
Source: Andreas et al. (2019) 

Land subsidence in Cimahi and Bandung city, for example, possibly began to happen along with land 
cover changes in 1980-1990 with only a few spots in the southern parts. It was then expanded to the 
northern and eastern parts in 2000. In 2010, land subsidence was found nearly throughout the two cities, 
with 2 meters subsidence in the center. Later on, in 2016, land subsidence reached up to 3 meters and 
kept on expanding (Andreas et al., 2019). Andreas et al. (2019) further argue that around 1975 that initial 
year anthropogenic land subsidence in the Bandung area took place. Such prediction was made based on 
data extrapolation of land subsidence data and water table decline (e.g. one meter land subsidence is 
roughly correlated with 20 meters water table decline). Beside climate change, it is worthy to mention 
that land subsidence has also escalated the flood problems by creating basins which collect water runoff. 

 

 

1692



Indrasari, F. Kampung dwellers’ resilience and adaptive 
responses to climate change hazard 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

 

Figure 2 Land subsidence and water table decline in Bandung 
Source: Andreas et al. (2019) 

With such vulnerability, kampung dwellers tend to experience property loss in an event of disaster. In 
major disaster events, victims may leave their collapsed houses and find refuge in emergency shelters. 
After hazards have passed, they may be relocated to temporary shelter, then to temporary housing 
before finally residing in permanent housing (Lindell & Prater 2003). Throughout these processes, 
however, victims are heavily dependent on assistance since they no longer have a source of livelihoods. 
Facing uncertainties and weighing the risks, it is understandable that many people choose to stay in their 
houses unless being forced to evacuate or relocate. 

2.2. Disaster mitigation planning and resilience  

Disaster mitigation is an effort to reduce hazards, reduce vulnerability, and increase capacity in order to 
reduce disaster risk. Risk reduction lies at a different discipline to resilience, according to Pelling (2003). 
Risk reduction basically lies at a more practical level, while resilience lies at a more conceptual level. 
Studies on adaptation to disaster and hazard tend to calculate the potential of shocks and stresses to be 
encountered by the future cities, including water scarcity, food price increase, and warming global 
temperature (Newman, Beatley & Boyer, 2017). Meanwhile, resilience has been defined in many ways 
even though basically it relates to essential ability to adapt and respond to shocks appropriately. 
Composed of a social network community and lifeline system, resilient cities will grow stronger by 
adapting and learning from disaster (Newman & Beatley, 2013). 

Resilience has been said to originate from ecological science, it was firstly defined by Holling as "a 
measure of system stability and its ability to absorb change and disturbance while keeping the same 
relations among populations or previous variables' '(Holling, 1978: 14). Resilience has been understood as 
a capacity of a system to absorb shocks and retain its balance or previous function (Gunderson, 2010; 
Mehmood, 2015; Sharifi & Yamagata, 2016; Holling, 1978; Folke, 2006). Expanding the previous definiton, 
resilience refers to system capacity in making adaptation and transformation, rather than merely recover 
from shocks (Caputo, Caserio, Coles, Jankovic & Gaterell, 2014; Elmqvist (2014). 
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3. Methodology 

This paper tries to explore the extent of flood hazard, vulnerability, and adaptation made by kampung 
dwellers in the cities of Solo and Cimahi. Further, it also tries to analyze their resilience to flood. Data was 
collected from observation and interviews. Data from observation are descriptively analyzed. Interview 
transcript went through content analysis. The result was then used as inputs to fill out a modified 
assessment tool from UNDRR Disaster Resilience Scorecard for Cities which then resulted in indexes. 

DisasterResilience Scorecard for Cities was developed based on Ten Essentials for MakingCities Resilient. 
Ratherdifferent from the viewpoint of the UNDRR Quick Risk Estimation Tool, this scorecard offers a 
series ofassessments which allows local governments to assess their resilience to disasterby involving 
stakeholders to enrich the assessment and gain a thorough view. The result of this scorecard can be 
useful to provide a basis for a detailed city resilience action plan since itcovers 117 indicators. 
Nevertheless, for the purpose of this study, a modification on the scorecard was done by simplification to 
focus only on the physical and social measurement that would easily identify ways to reduce flood 
disaster risk by the residents themselves.  

The modified scorecard was utilized to calculate interviews and observations data into an index on flood 
and radar charts that consisted of four groups: hazard, vulnerability, capacity, and mitigation-adaptation. 
The input data for hazard were frequency in a year, flood level in cm, drain time in hours, cause of flood, 
total area of flood in hectares or amount of houses, and damage.  For vulnerability, data were location 
nearby river with or no embankment, percentage of green open space, contour slope, and damage. The 
input data for capacity were an early warning system, open space for evacuation, evacuation route and 
signage, awareness on when to evacuate, and awareness on how to evacuate. The input data for 
mitigation and adaptation were structural mitigation on flood management, mitigation by residents, and 
adaptation in terms of house modification. 

4. Results and Discussions 

4.1. Flood hazards in Mojo and Cigugur Tengah 

The two kampung of Mojo and Cigugur Tengah, based on official national data of Inarisk as well as 
interviews on residents, are prone to flooding. However, the flood has different intensity and hence 
destructive characteristics. It is presumed that floods are partly caused by the topography of both 
kampung and lack of drainage capacity.  

In Mojo, inarisk data have shown that it has a high flood hazard. Interview results with the kampung 
dwellers of Mojo have also indicated a similar pattern: floods regularly happen. Mojo had once 
experienced a huge flood which brought material destruction, however, no fatalities were found as 
casualties. Based on the house location of respondents, it can be aggregated that flood is differentiated 
according to location. Floods with half door height  occurred in the lowest level area on the east, flood 
then occurred at knee-height or medium level gradually found towards the west. The characters of flood 
in Mojo are shown in the following quotes: 

“Flood, it went into the house in 2007.. everytime when heavy rain falls, if the drainage has not been 
cleaned, (our) house must be flooded.” (MYT) 

"Knee-high for sure..every time when heavy rain falls there must be flood.” (WGT) 

“The residents have gotten used to it. When heavy rain falls, we do not get to sleep. We can see that 
water level has risen, when there is a high water level in the sewer it means that the river has overflown.” 
(SYN) 
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“(When a flood happens), houses that are made of gedheg (bamboo woven) are broken. “(PD) 

Figure 3 Flood hazard maps of Mojo 
(left: official national data, right: according to interviews) 

Source: Inarisk; MoPWH. (2019) 

 

    

Figure 4 Flood hazard map according to interviews 
Source: MoPWH. (2019) 

In Cigugur Tengah case, the flood hazard has been said to be low destructive. According to the Local 
Disaster Management Agency, flood is not considered to have high risk because while it may be varied in 
water level, flood tends to dry off quickly. With such low risk, not much preparations or mitigation efforts 
are in place as quoted below:  

“In this city, the highest risk of flood is found in Melong area. It is pretty high, residents  usually evacuate 
to the second floor, but it (flood) dries quickly. In a matter of hours. We therefore do notprepare 
contingency plan for flood.” (BPBD) 
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Figure 5 Flood hazard maps of Cimahi city and Cigugur Tengah sub-district 
Source: BPBD Cimahi 

Data from observations and interviews, however, shows a rather contradictory result. Upper photos in 
figure 6 show that the river channel is meandering and has 2 meters width at the upriver, widened to 4 
meters width then narrowed down to 2 meters at the downriver. The river also has a confluence, shown 
at the middle photo, where floodplains are usually found. Meanwhile, the bottom photos show the flood 
conditions when the river overflows with high velocity. The resulting flood event caused the fence, 
located at the meandering part near the confluence, to collapse. The flood stream flows into the Mahar 
Martanegara street so as to cut road access and in one instance it once also scrapped the asphalt that 
just recently been layered on, as seen in the bottom right photo.1 While in most cases flash flood like this 
tends to be considered as dangerous as it induces severe impacts, unfortunately, the majority of 
residents in Cigugur Tengah have a rather different opinion as shall be discussed in the following 
paragraphs.  

 

Figure 6 Flood stream in Cimahi case 
Source: MoPWH. (2019a) 

The severity of flash flood impacts in Cigugur Tengah shown in a fatality where a motorbike driver was 
drifted by the flood stream and fell into a sewer. In this same location, but at a different time, a car 
drifted but it did not result in any fatality since there was a safety fence on the border of the sewer. 
These incidents were recorded on the news quoted below:  

                                                             
1 idem 
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“One man died due to being drifted off the overflowing river stream.. (it was) reported that river 
overflown into the Mahar Martanegara street reaching to a level of 30 cm”.2 

"It happened at about 06.30 AM. The overflow flood goes into the sewer, then he (the victim) seemed to 
want to pass by (the flood stream) then he drifted, his motorbike went into the sewer, and fell. The 
motorbike was still here (near the sewer) but he fell, drifted even further. It is common there, when 
heavy rainfall floods the roads. The victim was found dead approximately 200 meters off the location 
when he fell, after 30 minutes of search”.3 

Respondents mentioned that there are different flood levels, ranging from 30 cm to more than 1 meter 

height and with a duration of 30 minutes to 2 hours. Flood incidents have caused light damage of 

damp to walls and wood frames. When it has receded, flood have left mud and waste for the residents 

to clean up as been mentioned in the following quotes:  

“This river is straight at the upstream then meanders for 90 degrees and narrows. When river 

overflowing it got into the yard at 50 cm high” (ZR 05) 

 “Flood comes with mud and the residents clean up straight afterwards. It usually comes with waste or 

plastics” (F 17). 

 

Figure 7 Flood hazard map of Cigugur 
Source: MoPWH. (2019a) 

Based on the identification of flood hazard, the two cases have different flood characteristics although 
both can be categorised as flash floods. In Mojo, flood has high frequency but low impact, reaching to 
average height of 50cm and within 1 or 2 days time span to recede. Flood intensity in Mojo does not 
damage houses that are made of bricks. In Cigugur Tengah, flood has high frequency and low to high 
                                                             
2 https://bnpb.go.id/berita/banjir-hanyutkan-satu-warga-kota-cimahi 
3 https://kumparan.com/kumparannews/detik-detik-pemotor-terseret-arus-banjir-di-cimahi-1tGVS68Ty67/full 
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impact with a height of 50 to 100cm and within several hours of time span to drain. From the interviews, 
at least two respondent houses and fences, located at a perpendicular of the flood streams, were 
damaged. These two locations were flooded due to the elevation of their houses being lower than the 
flood source. In Cigugur Tengah, the drainage and sewerage has insufficient capacity thus flood flows 
through the road, onto lower elevation through alleys before it finally can be disposed of on the river 
body. To channel the flood, some residents make holes on the river embankment. 

4.2. Adaptive responses 

Despite regularly being flooded, most kampung dwellers have got accustomed to floods and made 
different kinds of adaptations to lessen the risk of loss. Elevated floors, simple flood gates, and ceramic 
tiled walls have become retrofitting methods for the kampung dwellers.  

From interviews and observations, it is known that residents of Mojo have adapted to flood by making 
several adjustments on their houses, such as floor levelling, water barrier, and ceramic tiles on walls. One 
of the residents uttered: 

“Our preparation.. well.. we made floor levelling. At the front door, we raised it by 2 levels (of bricks) at 
least, to prevent water from coming into the house. For example, if previously the level was 20 cm, kita 
raised it to 30 cm." (EK) 

Nevertheless, figure 8 shows that not all respondents made adaptations on their houses despite the 
routine and long-existing flood. It seems that the flood is not considered as having high destructive power 
for the majority of interviewed respondents. 

 

 

Figure 8 Adaptation map of Mojo 
Source: MoPWH. (2019) 

In the case of a disaster, Mojo has a mix of early warning systems. The traditional warning system utilizes 
manually operated kentongan (drum made from bamboo or wood which is struck to sound an alarm) to 
give different signals based on type or level of threat. There are four volunteers from the kampung 
security team who patrol at night and knock on each kentongan in case of emergency. Nevertheless, 
several respondents have said that it has not been sufficient as quoted below: 
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“Everytime it floods, the sound of kentongan is heard 4 times: tung.. tung.. tung.. tung. It sounds like 
that, the sound of flood. If there is such a sign, we have to get ready.” (PD) 

 “If there is only kentongan, I guess it would not be sufficient … when we were asleep; the sound was not 
loud enough. If there is a siren and pump, that should help in mitigating (flood) disaster.” (EK) 

In the past three years, however, there has been an effort to reduce disaster risk, by complementing the 
traditional kentongan with automatic sensors on the river, water pump and embankment.  

In Cigugur Tengah, there were no respondents who said had to evacuate in the event of a flood. 
Presumably due to flood being a low threat, for residents who live in two-storey houses they usually 
evacuate to the second floor. It has been uttered by respondents in the following quote:  

“Since flood only comes in short time or passing by, residents who live in two-storey houses usually stay 
in the house” (F 17) 

Corresponding to reaction mentioned above, kampung dwellers of Cigugur Tengah made adaptations to 
flood by installing flood gate on doors, floor levelling, and propping furnitures. Simple flood gates, made 
of woods or irons, are usually shut or open adjusting to conditions. In order to keep flood from coming 
into the house, these gates are found to have different heights adjusting to the flood level experienced 
by each dweller. Since majority of dwellers have installed flood gates, it seems to work quite effectively in 
preventing houses to get flooded, as the following respondent’s testimony:  

“Dipalang (by installing flood gates) is sufficient enough because flood in this area only banjir kiriman 
(comes passing by)” (F 17). 

  

Figure 9 Adaptation map 
Source: MoPWH. (2019a) 

In Cigugur Tengah, rather different to Mojo, open spaces are severely lacking amidst the high density of 
buildings, making alleys so narrow that in some segments can only allow one person or one motorbike to 
pass through at a time.  
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Figure 10 Alleys and spaces in between houses of Cigugur 
Source: MoPWH. (2019a) 

With such limited space and narrow alleys, developing evacuation strategies is quite challenging. Officers 
from the local disaster management agency have mentioned in the quotes:  

“When everyone built two-storey houses, and their terraces were built encroaching the alleys.. it is very 
high density.. disaster risk is pretty high, vulnerability is also high, we are difficult to map the evacuation 
route.. lack of open space there, it is very rare (to find an open field)” (BPBD) 

4.3. Result of modified UNDRR scorecard tools  

Index on flood and radar charts of Mojo show that with no change in vulnerability, the flood hazard index 
can be reduced from of 3.33 to 2.40, mitigation-adaptation can be increased to 4.00, and resilience can 
be increased by 1.23 to reach 2.10. Such change was able to be done with the following scenarios and 
assumptions: By increasing capacity of sewer, frequency of flood reduced from several times a year to 
almost never, flood level height reduced from knee-high to less than 30cm, flood drain-off time to less 
than an hour, flooded area from more than 5 hectares to less than a hectare. Capacity is increased by 
adding sirens to the warning system, and planning for evacuation routes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 Flood index in Mojo 
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Meanwhile, index on flood and radar charts of Cigugur Tengah show that with no change in vulnerability, 
the flood hazard index can be reduced from 3.40 to 2.00, mitigation-adaptation can be increased to 3.50, 
and resilience can be increased to reach 1.30. Such change was able to be done with the following 
scenarios and assumptions: By increasing embankments area of river and capacity of sewer, frequency of 
flood reduced from several times a year to almost never, flood level height reduced from knee-high to 
less than 30cm, flood drain-off time to less than an hour, flooded area from more than 5 hectares to less 
than a hectare. Capacity is increased by adding a traditional early warning system, assigning evacuation 
places, and planning for evacuation routes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 Flood index in Cigugur 

 

There are three alternatives of responses to hazard: Adapting to risk, aversing risk, and reduction risk to 
become mitigation, either by reducing hazard or reducing vulnerability. While residents of Mojo and 
Cigugur Tengah have shown to adapt, which reduces their vulnerability and risk to flood, it seems that 
further intervention options are rather limited. Considering the already densely populated area, planning 
for an evacuation route is possible in the main network of alleys, but it requires great effort. Nonetheless, 
it should be kept in mind that evacuation and relocation is a last option when hazards reach a certain 
level of danger so as to threaten people's lives. Another factor to weigh in consideration is the residents’ 
livelihoods. Majority of kampung dwellers are highly dependent on location because they own warung 
(convenience store) as their source of livelihood. Addressing such factors in planning for disaster risk 
reduction is crucial, to ensure that residents are able to keep their livelihood while being safe from 
disaster.   

5. Conclusions 

Flood, as one of the climate change hazards, has impacted many people throughout the world. While a 
global plan of disaster risk reduction is in place, by enforcement of land use regulations, implementation 
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of building codes, and preservation of protective eco-systems, it may have not touched the high-density 
built-up areas such as kampung. With the physical, spatial, and economic limitations of 
kampung, adaptation is sought as an alternative solution towards disasters. Findings have shown that 
kampung dwellers have made adaptations to flooding. Elevated floors, simple flood gates, and ceramic 
tiled walls have become retrofitting methods for the kampung dwellers. Other than structural mitigation, 
such as increasing the capacity of sewer and river embankment, aspects that may be useful to increase 
the resilience of kampung dwellers are early warning systems and planning evacuation routes. Although 
planning an evacuation route is a challenging task, the potential benefits certainly outweigh the effort. In 
the end, disaster is highly site-specific in terms of how it differs among different climate, topography, 
socio-economic and spatial characters. 
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Case Study Report 

 

The LA River Fish Passage  
Urban Ecology as the Backbone of Urban Design 

Yuliang JIANG, School of Architecture, University of Southern California, USA 

 

Abstract 

The Los Angeles River used to be a free-flowing river that caused drastic floods in 
the neighbourhoods through which it ran. In the 1960s, engineers channelized the entire 
river, directing stormwater away from populated areas. The concrete channel—an efficient 
method of water conveyance–remains key to protecting people, property, and wildlife from 
flooding. The urban patterns and transportation that developed following the reconfiguration of 
the riverbanks have shaped LA's current urban morphologies.  
 
The riparian biome in the LA River has led to continuous reimagining of ways to embrace and 
improve its urban presence. This paper will explain how prioritizing urban ecology can be an 
effective approach for guiding urban design and enhancing urban resiliency. The pilot project LA 
River Fish Passage creates habitats for target species, proposes a new form of public open space, 
and engages the community in protecting wildlife while minimizing the flood risks.  
 
This LA-based case study offers new possibilities for design solutions in cities around the globe: 35 
other cities and regions featuring endemism of plants and animals are recognized as global 
hotspots alongside LA. These cities could strategize their natural resources, and modify or protect 
them as appropriate, to maximize the ecological benefit. 

 

Keywords 

Urban Ecology; Resilience; Los Angeles River History; Urban Sprawl; LA River Masterplan 

1. Introduction  
There is untapped potential running through Los Angeles, ready to connect neighbourhoods, nature, and 
people, and forever transform the city. It all begins with this river. The city of Los Angeles has an 
ambitious and visionary master plan to revitalize this historic waterway, reintroduce the species that 
once lived here. The LA River revitalization is envisioned to boost riparian connectivity along the river 
corridor, providing an interconnected habitat for both residents and migratory species along the entire 
river mainstream and tributaries. Habitat enhancement of the river corridor is also intended to support 
and improve access to nature for underserved neighbourhoods in more densely developed parts of the 
city. The goal is to reconnect Angelenos with the river, create attractive destinations and build a more 
sustainable solution to many urgent urban issues, such as the urban heat island effect, open space 
deprivation, need for wildlife corridor, and urban connectivity. 

Multiple projects going along the LA River indicate that planners and designers are aware of the 
importance of the river ecology to the entire Los Angeles Watershed and the LA Region. However, for 
projects in urbanized areas, designers tend to focus on economic benefit, transportation efficiency, 
cultural value, or historic preservation. This paper takes a different approach to urban design 
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problems by highlighting the importance of ecology for urban design through the LA River Fish Passage. 
By constructing a fish passage to allow steelhead to migrate in the LA River, this pilot project, exhibits the 
possibilities and importance of connecting people and nature in a highly populated city like LA with 
various benefits. This project offers a model that might be reproducible in other cities. As I will 
show, attending to ecology in urban design can achieve a much-needed balance between the urban 
setting and the natural environment.  

2. The Transition of the LA River  
2.1 The LA River Floods 

Over ten million years ago, the Los Angeles area was submerged in water. The formation of mountain 
ranges yielded what are now the San Fernando and San Gabriel Valleys. These areas once drained 
unconstrained run-off into the Los Angeles basin, providing a topography of shrubs, forests, and dense 
woods. The natural landscape has provided rich biodiversity, especially along the LA River. The River and 
its diverse plant and animal habitat provided a livelihood for the indigenous Tongva people, one of the 
largest groups of Indians in North America (Los Angeles County Public Works, 2002). The river was a great 
habitat not only for humans, but also for creatures: it was thick with steelhead trout, which are now 
endangered. The surrounding forests were home to bears, mountain lions, and deer (Guerin, 2018). 

In 1781, Spanish colonists founded the Pueblo de Los Ángeles along the LA River, which was the primary 
water source for the growing city until the opening of the Los Angeles Aqueduct in 1913 (Estrada, 2008). 
Over time, people built homes closer and closer to the river's banks—dangerously close, because the LA 
River can grow from a trickle to a raging torrent in just a few hours. And that's exactly what it did in 
February 1938, after it rained more in a single day than it normally did in a year. The severe flood made 
people question the river control, topographic intervention, and urban configuration—is it worthwhile to 
be so close with nature but exposed to imminent natural disasters?  

2.2 The Stability of the LA River 

Unpredictable and devastating floods continued to plague the city, leading to calls for flood control 
measures. In 1938, the Army Corps of Engineers duly began an ambitious project of completely encasing 
the river's bed and banks in concrete (see Figure 1). It took 2 decades, and 3.5 million barrels of concrete 
to turn the LA River from an uncontrolled river to one that was channelized (Gumprecht, 
2001).

 

Figure 1. The Los Angeles River-Past to Present. Source: City of Los Angeles, 2007. 

Nowadays, the channelized LA River begins in the western San Fernando Valley at the foothills of the Simi 
Hills and the Santa Monica and Santa Susana Mountains. It flows east, curving around Griffith Park and 
passing beneath the foothills of the San Gabriel Mountains before flowing south all the way to Long 
Beach and the Pacific Ocean. In total, the river runs for 51 miles and passes through 17 cities, mainly 
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conveying rainwater and wastewater from treatment plants. Thus, it is heavily polluted from agricultural 
and urban runoff. Without the natural riverbed, the once abundant river ecology has diminished, as has 
the associated natural filtration system. 

3. Development of the City of Los Angeles and Its Issues 
3.1 The Urban Sprawl 
The channelized river has greatly minimized flood risks but largely erased the 
river's character, now transformed from an ecosystem into a freeway for moving floodwater efficiently 
and safely from the mountains to the sea. Of course, in Los Angeles, the designers and engineers not only 
considered the water, but also the automobiles: this is a city built around the car. These cars, combined 
with unfavorable geography and climate, have led to hazy smog-filled skies. The highways as sovereign 
transportation corridors have been not only polarizing the urban fabrics along lines of the elite and the 
underprivileged, but also isolating wildlife and neighborhoods.  

The city’s auto-oriented development has also resulted in the segmentation of various neighborhoods, 
connected by highways. Together with the natural geographical settings like the LA River, San Gabriel 
Mountains, and Santa Monica Mountains, LA’s configuration is almost entirely defined by these primary 
factors. The resulting low-density, single-purpose urban sprawl in urban fringe and some patches 
throughout the city reveals unsustainable and uncoordinated urban development. This situation often 
derives from residential or commercial construction in locations distant from existing public services and 
infrastructure. 

3.2 Lack of Public Access, Natural Habitat, and Its Consequences 
Cul-de-sacs are a frequent sight around the LA River, as they back up against the riverbank. This is 
primarily due to the way in which the river cuts diagonally through the street grid. These areas are 
challenging places to get around by foot—they have much larger blocks with fewer intersections, making 
it harder for limited pedestrians to access points of interest and confined green space. Additionally, it is 
hard to get in touch with the LA River not only because of the limited connectivity around the area, but 
also because of accessibility constrains. The LA River has been defined as inhospitable due to the 
surrounding chain-link fence intended to protect people from falling into the water, especially during the 
wet season. 

Access to green space is important to the mental well-being and overall health of residents. It promotes 
attention restoration and moderates the impacts of stress. Humans tend to show biophilia - the innately 
emotional affiliation of human beings to other living organisms (Kellert et al., 2013). Plant materials and 
outdoor settings are sensory-rich with color, scent, texture, and soothing sounds. Nature sounds (birds, 
water, and breezes) are often reported to be restorative. As Hunter’s 2019 study showed, for example, 
that just 20 minutes of contact with nature will lower stress hormone levels, which makes the LA River a 
perfect spot to help people relax outside of their routine. 

Green space is important not only for human beings, but also for the wildlife and regional climate. 
Reduced natural landscape in urban areas like this situation in the LA River channel leads to heat islands. 
Trees and vegetation tend to cool the air by providing shade and transpiring water from plant leaves, 
respectively. Hard, dry surfaces in urban areas, such as the concrete river channel, provide less shade and 
moisture than natural landscapes and therefore contribute to higher temperatures (Environmental 
Protection Agency, 2020). Though there is some volunteered vegetation in the river channel, 
maintenance staff are hired to remove them routinely to ensure water flow efficiency. Even this sporadic 
vegetation and the shallow water have induced some birds to inhabit here, including the most iconic 
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great blue heron (Ardea herodias). There is potential to take advantage of the river and mold it to offer 
Angelenos various types of ecosystem services, particularly regulating services and cultural services. 

 
4. The Reimagination of the LA River 
4.1 Programs along and within the LA River 
For most of the year, the water level barely reaches the top of the notch in the concrete riverbed. People 
have started reimagining other ways to embrace the river channel, for instance, by creating seasonal 
riverbed paths and terraces along the inclined wall. In 1997, L.A. County produced a master plan outlining 
how exactly this could happen. In 2019, the LA River Path conceptual design was published by LA 
County's Metropolitan Transportation Authority, intended to further develop, connect, and extend the 
existing bike path along the river. A driving consideration for the LA River Path is the configuration of the 
Los Angeles River channel, which is broadly constructed into two channel shapes, trapezoidal and 
rectangular, with a channel width ranging from approximately 200 to 500 feet. Various channel shapes 
have provided multiple tectonic intervention opportunities, in order to provide shading for plants, 
animals, and humans, and offer a dynamic visiting experience. To synthetically analyze the existing 
conditions and organize various ideas, designers and planners came up with the 2020 LA River Master 
Plan (see Figure 2). This plan addresses strategies and opportunities for using and maintaining public 
spaces within and along the LA River; it reviews and examines the history and current condition of the LA 
River, as well as current residents’ concerns and desires. Importantly, ecosystems, parks, and access 
points are prominent components of the master plan’s goals. 

 

Figure 2. LA River Master Plan. Source: OLIN, et al., 2021. 

The 2020 Plan takes seriously Los Angeles as an "urban jungle" by considering the abundance of wildlife 
and their adjacency to the city, together with numerous mountains, rivers, and creeks. The 
designers involved in this project are taking advantage of the natural resources, seizing the opportunity 
offered by their proximity to urbanized settings, and incorporating “contained wilderness” into urban 
design. Designers have been collaborating to bring together the best big ideas and varied expertise to 
revitalize the river and propose an inspiring plan, while responding to local needs by listening to 
neighborhood groups, landowners, and especially environmental organizations. These parties all share 
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the same vision: to renew the river and enhance the quality of life for everyone who lives, works, and 
plays along its banks. This is an extraordinary opportunity to deliberate the presence of the LA River 
within a city with various edge-conditions, and enhance the interactions between the humans and 
creatures that occupy the studied region. 

4.2 Constructing a Steelhead Passage in the LA River 
Southern California steelhead (Oncorphynchus mykiss) are anadromous fish that formerly navigated the 
LA River and its tributaries during the migratory freshwater phases of their life cycle (see Figure 3). They 
are an indicator species to identify the connectivity of the aquatic habitat to the water quality. Though 
steelhead are currently missing from the LA River watershed, their reoccurrence is achievable through 
the reconstruction of the mitigating passage, signifying sustainability, resiliency, and biodiversity 
(Stillwater Sciences, 2020). Biodiversity gives resilience—from the microbes that contribute to the 
formation of the human biome to the genes that help us adapt to environmental stressors—supports all 
forms of livelihoods, underpins economic activity, may help regulate disease, and is necessary for 
physical, mental, and spiritual health and social well-being. Increased understanding of these health 
benefits may improve public support for the conservation, maintenance, and creation of new green space 
in metropolitan areas. As land-use changes and other anthropogenic disturbances to ecosystems 
continue to impact biodiversity, the public continues to learn more about how much humans 
depend upon the natural world and biodiversity for their well-being. 

 

Figure 3. Southern California Steelhead Life Cycle. Source: Yuliang Jiang, 2021. 

So, can natural disaster be eliminated while embracing a human-nature bounded system? Biologists, 
botanists, and ecologists have been working on a conceptual ecological model to bring back the creatures 
that lived in the LA River before its channelization. Fish passage and habitat improvements will involve 
cutting and modifying the channel bottom and low-flow notch to support aquatic and riparian 
ecosystems. Engineers have conducted a series of research aimed at reworking the channel bed and 
banks or adding features such as flow deflectors and pools/riffles to provide increased flow complexity 
and habitat heterogeneity without raising the flood stage (Holste, 2019). Designers have studied various 
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channel profiles and shrub locations in order to provide the most suitable shading for steelhead 
migration and human activities, incorporating accessible ramps, stairs, bike trails, and gathering 
places for people to enjoy the river closely (see Figure 4). 

 
Figure 4. Pilot Reach of the LA River Fish Passage Project. Source: Stillwater Sciences, 2021. 

The LA River Fish Passage and Habitat Structures design project is intended as a first step to tackle the 
challenge of building a successful passage between the Long Beach Estuary and the steelheads mountain 
spawning and rearing habitat (See Figure 5). The proposed design process for the project’s 4.8-mile reach 
will evaluate fish-friendly design alternatives for the concrete-lined channel and connections to related 
restoration opportunities such as Piggyback Yard, the confluence of the Arroyo Seco, and the upstream 
soft-bottom reach of the LA River. 

 
Figure 5. Southern California Steelhead Recovery. Source: Stillwater Sciences, 2020. 

1709



Jiang, Y. The LA River Fish Passage 

 

 
 

57th ISOCARP World Planning Congress  
8-11 November 2021 | Doha, Qatar 

This project is consistent with the 2007 LA River Revitalization Master Plan and the 2020 LA River Master 
Plan adopted by the City, both of which significantly underscore the importance of urban ecology. 
Prioritizing urban ecology in urban design could be a method for enhancing urban resiliency. By partially 
naturalizing the concrete river, this pilot project will create habitats for target species, introduce a new 
form of public open space, and engage the community to protect wildlife while minimizing the flood risk. 
Several other multi-benefit environmental revitalization, architecture, and landscape 
architecture projects are aligning to improve the quality of life for both Angelenos and creatures among 
urban communities within the Los Angeles watershed. 

Los Angeles demonstrates distinct ecological communities of plants and animals in the Los Angeles River 
watershed, including three regionally Significant Ecological Areas (SEAs: Santa Monica Mountains, 
Verdugo Mountains, and Griffith Park) that are disconnected from the River corridor (see Figure 6). 
Constructing the LA River habitat structure could help wildlife migrate within these ecological areas and 
thus greatly contribute to urban sustainability, the overarching goal of this ecology-centered design. On 
one hand, building the riparian habitat along the LA River can connect the dots, facilitate wildlife 
migration, and support much richer biodiversity. On the other hand, this biophilic urban design can 
create livable neighborhoods with safe, shared pathways, communal, programmed gathering places, and 
active recreation areas while appreciating nature.  

 
Figure 6. Los Angeles Biodiversity & Ecotopes Framework. Source: Stillwater Sciences, 2020. 

5. Global Implications 
As the LA River Fish Passage project moves forward, we can consider how it models an approach to urban 
design that can result in sustainability globally. Indeed, global sustainability depends critically 
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on anthropogenic interventions in cities, and urban ecology can – and needs to – play a key role in 
the effective transition toward design for sustainability (Wu, 2014). This LA-based case study offers new 
possibilities for design solutions in other cities. Aside from LA, 35 other cities and regions featuring 
endemism of plants and animals are recognized as global hotspots (see Figure. 7). The original, unique 
habitats in these hotspots are at least 70 percent depleted and is under imminent threat of total 
destruction due to habitat fragmentation related to urbanization, agriculture, and other economic actives 
(Weller et al., 2019). These cities could connect their unique natural resources with human settlement 
within the metropolitan area and/or on the outskirt of cities, depending on the urban morphologies. 
Strategizing the natural resources and frame them for environmental equity, especially for the 
underserved communities could alleviate or even completely eradicate certain harsh situations, such as 
economy downturn, park resource deprivation, or neighbourhood isolation. 

 

 

Figure 7. The Location of Hotspot Cities. Source: Weller et al., 2018. 

Ongoing urban ecological studies evidence an emerging sustainability-centered paradigm with a focus on 
the coupled human-environment system. Urban sustainability cannot be achieved without 
environmentally and socially sound design and planning. Highlighting urban ecology via a well-planned 
urban design project could alleviate the impact of global warming, reducing climatic catastrophes that 
result in huge costs to urban areas. Therefore, urban ecology is the future of urban design, realizing 
human well-being, biodiversity, and symbiosis between humans and nature. 
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Abstract 

Bamboo has been in wide usage since ancient times as a low-cost material for construction. They are the 

largest & the fastest growing members of grass family in the world. Bamboos are of noteable economic& 

cultural significance. This is an alternate building material which is renewable, environment friendly & 

widely available, as the wood resources are diminishing & restrictions are imposed on felling the natural 

forests. To re-establish a healthy urban environment we seek to develop policies for adaptable cities and 

to make the building environment more resilient to extreme weather conditions and to overcome 

challenges such as pollution , climate change , heat islands and resistance against health hazards ( eg : 

pandemic covid 19) ,utilisation of bamboo as an alternative building material will be considered as Glocal 

solution for implementing of eco-systematic approaches. The detailed case study will be presented in 

paper later. 

 

Keywords: BAMBOO,RENEWABLE,ECONOMIC, RESILIENT,GLOCAL, ECO-SYSTEMATIC . 

 

1. Introduction: 

Men and Nature work hand in hand . The throwing out of balance of the resources of nature 

throws out of balance also the lives of men. 

---- Franklin D. Roosevelt! 

So in order to maintain balance among men and nature sustainable development is the key. 

Plant resources have gain new utilisation phase, due  to quick advancement  in science and 

technology. To support human existence and development, plant resources have been used as 

the foundations for the human societies since ancient times. In this global era the renewable 

sources are considered more reliable for raw materials, food, clothing, medicine, energy, 

furniture, construction materials etc. Bamboo is very important natural resource. It belongs to 

the perennial grasses group. Bamboo is renowned for its adaptability and short development 

lifecycle and extraordinary rapid growth. Bamboo species are easily adaptable according to the 

climatic conditions such as tropical , sub-tropical and temperate areas. 

 

 1.1 History: 

 "Centre of the life is Bamboo , it is said that from Birth (craddle) to Death (bier)every step of life is       
     supported by Bamboo". 

Bamboo share almost 1500 species and almost 90 genera. It grows approx. 7.5 to 40 cm a day, with 

world record being 1.2 m in 24 hrs. in Japan. Commercially important species of bamboo usually 

mature in 4 to 5 years time span, after which multiple harvests are possible every 

second year for upto 120 years in some species and indefinitely in others. China has the highest 

bamboo diversity in world followed by Japan and India. Bamboo is considered as one of the 

important non- wood forest resource. It is wood substitute and help to minimise the timber demand 

pressure on forest wood production. 
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1.2.Properties of Bamboo: 

1) Physical Properties of Bamboo: 

Compared to wood the thermal conductivity is slightly higher of bamboo so it has excellent 

insulation property. The outer wall or the cortex of the culm consists of two epithermal cell layers 

with a high silica content which provides the strength to the epidermal layer. It is covered by a glossy 

surface with a wax coating on top. This provides an extraordinary hardness to the outer surface of 
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the culm , which provide protective shield against insects , wearing out and even for improving the 

acoustical quality of the sound feel in a bamboo forest. Specific gravity varies between 0.5 to 0.9 g 

/cm 3 depending mainly on the species and the type of rizome. 
 

 
2) Mechanical properties of some Woods and Bamboo: 

 

 
Woods Strength (MPa) Mod. Elasticity (GPa) Density (g/cm3) 

Ceder 

Fir 

Pine 

Spruce 

Oak 

29.3-48.5 

30.7-33.8 

34.0-41.6 

31.0-41.6 

47.7-74.9 

4.5-9.8 

5.9-6.7 

6.5-8.8 

7.3-8.5 

7.9-12.4 

0.29-0.46 

0.31-0.34 

0.36-0.42 

0.38 

0.53-0.61 

Bamboo (Fibre) 

Bamboo (Matrix) 

Bamboo (Composite) 

6.10 

50 

140-230 

46 

2 

11-17 

1.16 

0.67 

0.6-1.1 

Table :1 Source :(Bodig&Jaine , 1993) in Amada et al (1996) 
 

 
3) Chemical properties of Wood &Bamboo 

 

Components Wood Bamboo 

Cellulose (%) 

Hemi-cellulose 

(%) 

Legnin (%) 

Extractive (%) 

Olyses (%) 

Tensile strength (MPa) 

40-50 

20-35 

15-35 

------- 

34-220 

< 10 

45.3 

------ 

25.5 

24.3 

150-520 

2.6 

Table :2 Source : Li, Zeng , Xiao , Fu, Zhou (1995) 
 

 
4) Fire resistance of Bamboo : 

The fire resistance is very good due to high content of silicate acid. Bamboo can stand a 

temperature of 400 degree c as it contains water and due to its high elasticity it can be used as a building 

material in earthquake zones. Fire resistance protection for structural bamboo – As boron is fire 

retardant but for even more protection the following formula can be used. Boric acid / Copper sulphate / 
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zinc chloride / sodium di chromate: ratio 3:1:5:6 recommended concentration is 25% for indoor and 

outdoor use. 

(Ref: Neelam Manjunath, GuaduaBamboo) 
 
 
 
 

 1.3.Importance of Bamboo: 

People in all cultures believe in positive energy and 5 major elements which are wood, earth , 

fire , water and metal. These 5 major elements are signified by a bamboo species called “Lucky 

Bamboo.” The stem represents the wood element and rocks represent earth. Water that is poured 

daily on this plant represents water element. The red colour ribbon tied on this plant represents the 

fire element. The glass pot represents the metal element. So in this way all the 5 elements are 

balanced by this plant. A lucky bamboo plant belongs to the lily family “Dracaena Sanderiana”. But as 

it resembles bamboo more than lily, the bamboo word is attached to its name. As it shows good 

fortune lucky word is associated with it. As bamboo is a fastest growing and highest yielding plant, its 

maintenance does not require much labour and it provides source of livelihood to many local 

artisans. In current scenario it is being used as industrial raw material for pulp and paper, 

construction and engineering materials, health, food, handicrafts etc. 

 

 
 1.4.Environmental Importance Bamboo: 

Bamboo has a significant environmental importance as its soil grabing roots could help to prevent 

soil erosion with a sum of stem flow rate and canopy intercept of 25% which in-turn helps to reduce 

rain run off , preventing massive soil erosion and making it very earth friendly that maintains the 

stability of soil. Also its roots could leach heavy metals from the soil and efficiently draw water closer 

to the surface due to its strong water absorption capacity. As a result environment that is 

inhospitable to other plants could be improved and modified. Bamboo can absorb high amount of 

Nitrogen from soil and Carbondioxide from air and act as a natural air purifier which help alleviate 

water and air pollution problems. In comparison to other trees/plants bamboo releases 35% more 

Oxygen, which can reduce Carbon footprint and help fight global warming. 

Ref: lewisbamboo.com 

 1.5.Nutritional Importance of Bamboo: 

The high concentration of cellulose in bamboo have been shown to stimulate the appetite , 

improve digestion low carbohydrate diets have been shown to help prevent or improve 

some medical conditions , including diabetes , HBP and cardio vascular disease. Bamboo 

shoot is a rich source of Vitamin B1, Potassium , Iron , Copper selenium , Amino acids, 

Dietary fibre , Phosphorous Magnesium , Nicotin –acid , Potassium Protein , Sodium , 

Calcium Zinc , Ribo Flavin , Carotene and essential minerals. (image of dwarf bamboo). 

 
 1.6.Medicinal importance of bamboo 

1) Chemical benefits of bamboo: Bamboo plant is rich source of betaine , reducing sugar , 

oxalic acid , gluteline , vaxes , benzoic acid , cyanogenic glycosides ,silica etc. 

2) Antimicrobial properties of bamboo: The extracts of bamboo like ethanolic and aqueous 

extracts for antimicrobial activity against the strains of staphylococcus aureus , E.coli, 

etc. Thus it can be observed that the extracts of bamboo have effective inhibitory ability 

against staphylococcus aureus. In comparison to penicillin the ethanolic and aqueous 
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extracts are highly effective. Therefore it is proved that the extracts of bamboo plant is 

potential source of antimicrobial drugs. 

3) Rhinorrhagia treatment : Rhinorrhagia means nose bleed a health condition marked by 

hemorrhage from the nose. Bamboo shoots , leaves , roots and seeds can be used as 

herbal medicine for the treatment of rhinorrhagia. 

4) Anthelmintic Purposes: With the strong anthelmintic compositions , bamboo leaf can be 

used for preparing herbal drugs to destroy parasitic worms. 

5) Astringent properties: Bamboo plant has strong astringent properties so it is used for 

preparing herbal astringent lotion to reduce bleeding from minor cuts etc . It is also used 

for cosmetic purposes in treating oil skin. 

6) Antispasmodic effects: Bamboo plant is used for preparing antispasmodic drugs for 

relieving spasm of the involuntary muscles. 

7) Aphrodisiac properties : The bamboo plant has aphrodisiac properties that can be used 

for preparing medicines for stimulating sexual desires. 

8) Culinary purposes : As a green vegetable bamboo shoots & tender leaves , are used for 

cooking food , soup , curry , pickles , meat and fish dishes. The young shoots are also 

used in the production of bamboo wine and soft drinks. 

9) Livestock fodder: To provide feed to livestock and farm animals such as cattles, cows, 

goats, sheeps etc the bamboo leaves can serve as fodder. 

10) Phlegm treatment: For treating phlegm the branches, roots, leaves and seeds of bamboo 

plant are used for preparing herbal medicines. These medicines helps to get relief 

specially during cold and to cure thick viscous substance secreted by the mucous 

membranes of the respiratory passages( helpful in treatment of Covid -19). 

11) Laryngitis treatment: It is a health condition caused as a result of the inflammation of 

the larynx which results in painful cough , huskiness , harsh breathing or loss of voice can 

(Covid -19 symptoms) be treated with the help of herbal medicine prepared from 

bamboo shoots. 

12) Febrifuge Properties: In the treatment of fever reduction and cure, bamboo leaves, 

stems and roots can be used as a herbal medicine. 

13) Antioxidant potential of Bamboo: Due to its high anti-oxidizing properties bamboo can 

be used as removal of  potentially damaging oxidizing agents in living organisms. 

14) Anti-cancerous properties of bamboo : Bamboo has anti cancer properties as the 

alkaline extracts of Sasa-Senanensis leaves is known to be effective for treating 

cancerous growth. 

15) Anti-diabetic Properties of bamboo: To maintain the blood sugar level the herbal 

medicines prepared from bamboo shoots and its extracts can be used. 

16) Balanced Cholesterol level: To regulate the cholesterol level bamboo plant parts are 

used for herbal medicines. 

17) Healing of Skin eruptions: In the treatment of skin eruptions the decocted bamboo bark 

can be used. 

18) Anti-laprotic properties: For the treatment of leprosy bamboo leaves are used for 

preparing medicines. 

19) Laxative effect: For stimulating the evacuation of faeces the pungent bamboo seeds can 

be served as laxative. 

20) Aids digestion: To boost our appetite and easy digestion bamboo shoots can be included 

in our diets. 

21) Antibacterial properties : The bamboo leaves ca be used in tackling bacterial diseases . 

22) Stimulating properties: To raise the levels of physiological or nervous activities in the 

body , bamboo leaves can be used as stimulant. 
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So above mentioned are the medicinal benefits of bamboo plant. 
 

 
 1.7.Importance of bamboo as an alternative construction material: 

Bamboo plywood is a strong building material that is increasingly used as an 

alternative to more traditional hardwood. Bamboo plywood tends to be durable in fact it 

is 25% harder than re oak and 12% harder than maple wood, thanks to the tensile 

strength of 28000 psi. It has good heat preservation and heat insulation property. 

Bamboo is stronger than wood or timber in tension and compression. The tensile 

strength of fibres of a vascular bundle could be upto 12000 kgs per sq cm almost twice 

that of the steel. Bamboo can be processed very easily for use with even a stone axe. 

 
 

 
 1.8.Uses of Bamboo: 

Bamboo has many benefits and uses as stated above. It is mainly used in construction like flooring , 

roofing , designing , scaffolding , interior products (furniture), partition walls , beams and columns , 

bridges , houses , bldgs., schools , different ciil structures, facades, roads, etc. Bamboo facade is used as 

a sustainable and eco-friendly alternative instead of scarce tropical hardwood. Due to the unique 

patented process bamboo is superior to the best tropical hardwood species. As the salts used in Bamboo 

facade have a hardness, stability and sustainability.Bamboo like wood is a natural composite material 

with a high strength to weight ratio useful for structures so it is preferable to use bamboos in earthquake 

prone zones due to its elastic properties . Bamboo roofing is an eco-friendly and economical alternative 

to steel and concrete roofing. It also provides better asthetical and natural look. Architecturally bamboo 

has become of the most popular chosen material in design projects due to its sustainability and 

hardwearing characteristics . It rivals the tensility of steel and has higher compressive strength than wood 

or concrete. It has a natural smooth surface that gives attractive aesthetic look due to which painting can 

be avoided making it cost effective construction. Also it is useful as biofuel , fabrics , cloth , accessories , 

paper , pulp , charcoal , food , ornamental garden planting and as a large carbon sink and good Phyto- 

remediation option , improving soil structure and soil , to promote fertility in cows , as medicinal 

purposes etc. 

Electricity Supply: After a year when Thomas Edison developed the first practical light 

bulb , he was in search of right material for the filament ( the part inside the light bulbs 

that glows when the electric current pass through it) more than 1600 materials were 

tested by Edison. Finally Edison ended up using bamboo fibre for the filament and it was 

discovered that carbonized bamboo had the capacity to conduct electricity and last 

more than 1200 hrs compared to any other material at that time. Ref : Ref :- Bal, M.L. 

Singhal etc. 

 
Charcoal production: Researchers have discovered that bamboo charcoal is a natural 

“Nano tube “ that can conduct electricity as a very thin film disbursed on the surface of a 

glass or a silicon substrate. 

 
 1.9.Advantages of Bamboo: 

Bamboos are friendly to the environment. They reduces pollution by producing oxygen 

more than 35% more than trees do. The roots of the bamboo creates a water barrier 

that helps to control soil erosion. Bamboo also helps in reduction of water pollution by 

consuming high quantities of Nitrogen. As compared to other construction materials , 
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bamboo is light weight material so it is easier for transportation. Approximately 8000 

pounds of waste is created from the construction of a single 2000 sq ft. home. The 

majority of the waste is wood , cardboard and dry wall that almost all of it ends up in 

landfills where in bamboo is completely recycle-able. Bamboo is strong. The strength 

ratio of some bamboo species is same that of steel and almost twice the compression 

ratio of concrete. So inspired by heightened interest an eco-friendly bamboo teams of 

architects and builders are creating amazing bamboo structures for schools, hotels , 

homes and even bridges. Bamboos are mostly available across the world hence energy 

required for transportation can be saved. With the above mentioned advantages of 

bamboo is destined to play a vital role in the green revolution. So the preference is been 

given by the people to build with this versatile , sustainable building material. 

 
Ref : study by The National Association of home builders , Green Home Guide , Neelam 

Manjunath. 

 
 

 
 1.10.Disadvantages of Bamboo: 

Shrinks much greater as compared to other types of materials.If Bamboo is not 

sufficiently treated it may undergo the fungus attack or attack caused by insects. There 

may be problem of swelling and shrinkage of bamboo in concrete. As bamboo decays 

quickest than wood it should be treated with proper preservatives in order to make it 

resilient. 

 

2. Environmental Problem : 

Air, water and land pollution are also significant environmental issues in local region (Doha 

Qatar). In addition to smog and acid rain, the nation has been affected by the air pollution 

generated by industrial emissions and vehicle emissions . Pollution from the oil industry poses a 

threat to the nation’s water. The solution for above mentioned problem is given below. 

 

 Basic terminology: 

Environmental Problems (ENVP) 

High Blood pressure (HBP) 

Water Pollution (WP) 

Soil Pollution (SP) 

Air Pollution (AP) 

 

  

3. Territorial Approach to climate change: 

 
Energy balance is the energy required to produce a unit of building 

material with a certain level of load-bearing capacity. 

Energy balance of various building materials in MJ/m3 or N/mm2 
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Concrete : 240 

Steel : 1500 

 

Wood : 80 

Bamboo : 30 

 
Hence bamboo is SUSTAINABLE and GREEN! 

Ref :From J.A. Janseen bamboo research at the Eindhoven university of technology , Neelam 

Manjunath. 

 
 
 
 

Bamboos survived Hiroshima; An extraordinary example of Bamboo’s resilience is the fact that it 

was the only plant to survive the radiation of the atomic Bombings in Hiroshima , Japan in 1945. 

The incinerating heat destroyed all trees and other plant life, except for 1 Bamboo grove. The 

grove has since been removed , but culms are preserved in a museum in Hiroshima. So bamboo’s 

can be grown in hot climate zone of Doha Qatar. Also the structures build from Bamboo can be 

resilient and will provide livelihood to the local artisans of Doha Qatar making it a sustainable 

country. 
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3.1.Important Case Studies: 

 

 
3.1.1. Natural resources are renewable and eco -friendly to use. Specifically to reduce carbon footprint 

caused due to construction materials needs to be reduced to have a healthy lifestyle. Here's the Glocal 

solution "Bamboo" used as construction material in one of the renowed sustainable building - Bamboo 

Symphony designed by Mansaram Architects. 

 
 
 
 

Development and environment are inextricably linked. Three criterias to be necessarily retained are: 

social justice, ecological prudence and economic efficiency. There are two definite categories of 

development are emerging one based on the principle of recycling and the other on the use of natural 

materials. Mud and Bamboo figure prominently in the second category of development. Bamboo is the 

vital building material in the new architectural moment with sustainability and integrative approach due 

to its two important criteria HIGH SCIENCE AND SIMPLE TECHNOLOGY. (This project is short listed in the 

World Architectural Festival 2011). 
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Fig : 1 Bamboo Symphony 
 

Fig: 2 Bamboo Symphony 

 
 Architects: Manasaram Architects 
 Project: Bamboo Symphony 
 Location: Plot #7,Aditigreenscapes,Bangalore,India. 
 Client : Manasaram Architects,Bangalore,India. 
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 Built -up area : 210.00 SQ 
 Completed Year : Dec. 2010 
 Photographer: Mr.Krishnau Chaterjee 
 Software used: AutoCAD, SketchUp, Corel, Photoshop 

 
 
 
 

 

 
Fig: 3 Bamboo Symphony 

 
Bamboo plays a key role in the lives of 1/5th of the world population. 

 
The office building serve as an example of professional practice both existing and in the future by 

embodying all the design philosophies along with other requirements of space and services. Bamboo has 

been used as the main material for the building and called it "Bamboo Symphony". 

Bamboo Symphony is an effort to reverse this trend and replace steel , concrete etc with bamboo! 

 
The tensile strength of bamboo fibers can be almost twice that of the steel. The engineering qualities of 
bamboo and its intrinsic structure anticipate the principles of many high-tech materials-making it an 
excellent value for money , with its attractive appearance an added bonus. 

 
Special-Features: 
A Zero Energy Development with a closed loop for the Building Materials, Processes and Technologies. 
The STRUCTURE of the building is its most unique feature. It is based on the structure of the fisherman’s 
net, a structure in Synergy, where total load is distributed to the system ,i.e.,to all the Bamboo elements. 
THESE STRUCTURES ARE HIGHLY EFFICIENT WITH MINIMAL ENERGY & MATERIAL USAGE In nature we 
find several examples, like Cobwebs etc .The reason for their efficiency is homogeneous load distribution, 
which efficiently leads to global synchronization. Interestingly, the tensile strength of spider silk is greater 
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than the same weight of steel and has much greater elasticity, just like bamboo. model of SYNERGETIC 
AND TENSIGRITY structures. 

 

 
Fig: 4 Bamboo Symphony 

 
It has been designed as a hybrid of the two systems and was physically tested before concreting the roof. 
These types of structures are being made across the world with modern materials with high energy 
balance. Bamboo is the only Natural building material with lowest energy balance that can be used for 
these structures. The columns in BAMBOO SYMPHONY THOUGH LOOK HAPHAZARDLY PLACED HAVE 
DEFINITE POSITION, SIZE AND INCLINATIONS, i.e. are STRUCTURALLY RELEVANT, just like the highly 
evolved TECHNOLOGICAL LOGIC WE FIND IN NATURE!!! The ROOF WAS ALLOWED TO DEFINE ITS OWN 
SHAPE AS PER THE FLOW OF THE FORCES — NATURALLY, LIKE A FABRIC ASSUMING IT’S SHAPE. These 
structures are highly efficient with minimal energy and material usage. 
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Fig:5 Bamboo Symphony 

 
Extensive Rainwater Harvesting System with 75,000 ltrs sump. 
All   water   bodies   created    from    rain    water    collection    and    DEWATS    water    treatment. 
Special water conserving installation and fixtures, recycling and treatment, treated water for flushing, 
washing , gardening , etc. Natural Ventilation is 100% and natural utilization of building mass as thermal 
storage via passive cooling. 

 

 
Solar   energy   System:   For   100%   energy   requirement    with    grid    connectivity   as    stand    by. 
Day Lighting: Approximate percentage area needing artificial light during daylight hours: 0% The 
Technology of construction with Bamboo is the greatest contribution the East and the South can give to 
to the West and the North towards our approach for Sustainable Architecture and Development. 
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Fig:6 Bamboo Symphony
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Fig:7 Bamboo Symphony
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Fig:8 Bamboo Symphony
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Fig: 9 Bamboo Symphony 
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Fig:10 Bamboo Symphony
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Fig:11 Bamboo Symphony
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Fig:12 Bamboo Symphony
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Fig:13 Bamboo Symphony 
 

 
Fig:14 Bamboo Symphony
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3.1.2.People visit a building made of bamboo at a school at a village in Sibang, Badung regency on Bali 
island. Bamboo is so strong and versatile that the Indonesian island of Bali has made it an emblem of 
sustainable construction, replacing buildings of concrete and steel with far greener alternatives. 

 
Case study of Green School Bali , Indonesia is giving its students a natural, holistic and student-centered 
education in one of the most amazing environments on the planet. 
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Fig : 16 Green School 

 
Location: Sibang Kaja, Bali 

Client : Green School 

Site Area: 45,000 sqm 

Floor Area : 2740 sqm 
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Fig:17GreenSchool
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Fig:18 Green School 

The main building of Green School was initially termed as" central administration building " which later 
transformed into Heart of School . The structure has three stories, with shape of the roof in the form of 
three nautili spiraling into one another, supported by three giant bamboo towers. 

 

 

 
 

Kindergarten Class Room at Green School: 

 
Location: Sibang Kaja, Bali 

Client : Green School 

Site Area: 45,000 sqm 

Floor Area : 155 sqm 

 

1738



 

Fig:19 Green School 

 

 

Fig: 20 Green School 
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Fig: 21 Green School 
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Turtle Class Room at Green School : 

 
Location: Sibang Kaja, Bali 

Client : Green School 

Site Area: 45,000 sqm 

Floor Area : 140 sqm 

 

Fig: 22 Green School 

It is one of the favorite Class Room at Green school having capacity to accommodate 30 students. Its 
elliptical structure and 4 cubby areas make it a dynamic space that feels expansive yet comforting. 
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Fig: 23 Green School 

 

Mepantigan Auditorium at Green School : 

 
Location: Sibang Kaja, Bali 

Client : Green School 

Site Area: 45,000 sqm 

Floor Area : 330 sqm 

 

 

Fig: 24 Green School  

 

Fig:25 Green School 

The Mepantigan Auditorium is a multipurpose event space at Green School ,it is supported by two giant 
arches that span across 15 mtrs. Inside it feels like being outside but without inconvenient whether 
conditions. 
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Aldo’s Kitchen: 

 
Location: Sibang Kaja, Bali 

Client : Green School 

Site Area: 45,000 sqm 

Floor Area : 500 sqm 

 
 

 

 

Fig:26 Green School 
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Fig :27 Green School 

Aldo’s Kitchen is a living legacy of the brilliance of the late Aldo Landwher. This structure was one of the 
earliest expressions of some the key architecture concepts currently used by IBUKU. It is a 3 stories high 
and includes a basement and a secret under-ground tunnel. It is currently used to house the IBUKU 
design team. 
 
 

 
 

 
Millennium Bridge at Green School: 

 
Location: Sibang Kaja, Bali 

Client : Green School 

Site Area: 45,000 sqm 

Floor Area : 70 sqm 

 

Fig:28 Green School 

 

fig:29 Green School 

 

The Millennium Bridge is testament to the strength of Bamboo. It is the largest Bamboo bridge in Asia 
with a span of 23 m and an impressive Minangkabau inspired roof. It stands as an outstanding example of 
what is possible when Architects , Engineers , designers and craftsmen come together to build in a new 
way. 
 

 1744



 

Star Lodge at Green Camp: Location: 

 
Sibang Kaja, Bali 

Client : Green School 

Floor Area : 145 sqm 

 

Fig: 30 Green School 

The star dorm was built for green camp which offers short term residential programes on Green School 
Campus. It is two stories tall with a mezzanine above and can accommodate 40 people. 
 

 

Hence the school’s physical space supports critical thinking , creativity and entrepreneurship . Its location 
is integral for enabling students to connect directly with nature and consider ways to help the planet. All 
learning is directly connected to real world application. The school takes a thematic and interdisciplinary 
approach to teaching content. In comparison to other normal schools , the students of Green School 
showed lower levels of stress , greater resilience , less distraction , higher self-esteem and greater 
motivation along with holistic development. The school’s impact also extends to the environment. 
 

 

Such ambitious bamboo projects in Bali are mostly driven by eco-conscious foreigners. With studies 
showing construction to be one of the world's least sustainable industries -- eating up around half of the 
globe's non-renewable resources -- sustainable construction is slowly taking root around the world. It is 
among the key topic for discussion at the Rio+20 United Nations Conference on Sustainable 
Development, which opens June 20 in Rio de Janeiro. In Sibang, the tawny brown bamboo buildings with 
their grass thatched roofs appear to be rising from the earth. The three-storey chocolate factory is pieced 
together using a complex system of scissor trusses and bolts, thanks to clever architecture. It resembles 
the traditional longhouses found on Borneo island and was made with more than 18,000 metres (59,000 
feet) of bamboo from Bali and Java. At Sibang's nearby Green School, the 240 students -- most of them 
children of expatriates -- learn in semi-outdoor classrooms decked with bamboo furniture. The bamboo 
interior of a school at a village in Sibang, Badung regency on Bali island. 
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3.3. Conclusion: 

From being “ Glocal solution” to being called “Green Gold” the perception of bamboo as an 

alternative construction material promotes the sustainable architecture which blends the 

technology and creative skills . The construction should be done by keeping in mind nature and 

to sustain the mother earth eco system. Bamboo combined with other natural resources like 

mud a, stone etc provides sustainable development, environmental security, economic prudence 

and livelihood to local artisans all at the same time. As bamboo is easily available, renewable, 

resilient, easily adaptable, naturally abundant, low energy local material it is a Glocal solution to 

fight back climate change. 

 
As bamboo generates more amount of oxygen it is the need of an hour to incline towards major 

cultivation of Bamboo as the entire globe requires the solution for sufficient amount of O2 for 

healthy lifestyle specifically during this pandemic of Covid-19. Tourism can be uplifted which in- 

turn will create circular economy (reduce, reuse, recycle). If the basic rules and innovative 

technologies along-with complementary materials and treatments used for Bamboos are 

followed, the possibilities worldwide are endless. 

 
I am excited to see that Bamboo will be proven a Glocal solution in creating resilient, adaptable, 

holistic urban environment along-with Green infrastructure. 

 
 
 
 

4. Bibliography and Reference : 

1) Farrelly D., (1984) The Book of Bamboo , London, Thames and Hudson ltd. 

2) Nautiyal S., Razvi S., Nautiyal D.P , (2012), A Handbook of Bamboo , India , M/S Bishen Singh 

Mahendra. 

1746



 Joshi, H.;   Research paper 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

3) Dhamorikar A., (2013), Bamboo The Nature’s Gift , India, The Energy and Resources

Institute TERI and National Association for Blind.

4) Shelly S., (2019), BAMBOONOMICS The Tall Grass Comes of Age, India , Adhyyan Books.

5) Lucas S., (2013) , Bamboo, United Kingdom , Reaktion Books

6) Jansen J.A., (2000), Building with Bamboo A Handbook, Intermediate Technology

Publications

7) Minke G., (2012) Building with Bamboo, New Delhi India , Birkhauser.

8) Villegas B., Velez S., Ximena L., (2003) New Bamboo: Architecture and Design.

9) Villegas M., (2001) ,Tropical Bamboo,Villegas Editores.

10) Goldberg G.B., Bamboo Style

11) Recht C., Bamboos

12) Meredith T.J., Bamboo for Gardens

13) Whittaker P., Hardy Bamboos: Taming The Dragon,

14) Dr. Negi S.S., (2009), Bamboos of India , India , M/S Bishen Singh Mahendra P. S.

15) Wallin C., (2020) , Growing Bamboo for Profit ,

16) Crompton D., Ornamental Bamboos

17) Hunnarshala Foundation , Asian Coalition for Housing Rights , CAN Community

Architects Network , (2013), Bamboo Construction Source Book .

18) Oberoi, V.S., (2004), The Book of Bamboo ,New Delhi, NMBA,TIFAC DST (Gol)

19) Oberoi, V.S., (2004), Building with Bamboo , New Delhi , NMBA,TIFAC DST (Gol)

20) Oberoi, V.S., (2004), Propogating Bamboo , New Delhi , NMBA,TIFAC DST (Gol)

21) Bal , M. L, Singhal , P. Satya, S. , Naik , S.N. and Kar , A. (2012) Bamboo Shoot

Preservation for enhanching its business potential and local economy.

22) Carey , W. M. Dasi , J.M. Rao , N. V. and Gottumukkala, K.M. (2009) ,International

Journal of Green Pharmacy.

23) Chen , X. H. (2003), Promotion of Bamboo for poverty alleviation and economic
development

,Journal of Bamboo and Rattan.

24) Ibeh, B.O., Maxwell abd Bitrus , H.J. (2013) , European Journal of Medicinal Plants.

25) Choi , Y.J. , Lim, H. S. , Choi , J.S. , Shin , S.Y., Bae., (2008) , Experimental Biology

and Medicine.

26) Ar. Neelam Manjunath works and case studies.

27) Global Food Book. com

28) GRIHAINDIA.org

29) Bodig&Jaine , (1993) in Amada et al (1996)
30) Li, Zeng , Xiao , Fu, Zhou (1995)

31) Bamboo encyclopedia

32) Manasaram Architects Archello

33) www.archdaily.com

34) issuu.com

35) www.arch2o.com

36) wikipedia.org

37) architizer.org

38) www.re-thinkingfuture.com

39) www.constrofacilitator.com

40) worldarchitecture.org

1747



Michael Karassowitsch Architectural Value and Urban Metabolism 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

Research Paper 

Architectural Value and Urban Metabolism 
and the post-oil city as transition to what comes after. 
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Abstract 

This paper contributes to the evolutionary transition of urban environments, which the city represents, through 

the supposition that the post-oil period is transitional toward introducing architectural value that may serve 

realizing metabolism in settlements. This paper interweaves urbanity, architectural value and the practice of its 

provision to describe this transformative evolution. The words ‘city’ and ‘urban’ are commonly used 

interchangeably and are tacitly opposed to the land, nature and its life, including rurality. Ubiquitous urban 

interactivity is proposed as narrow technological valuation based on scientific parameters that do not 

comprehend nature’s reality and the quality of life, love, consciousness and its purpose.  

This paper references spiritual practice to show that architectural value is inclusive of these essential elements. 

Conceptual project-based thinking of architectural practice draws architectural value to the wider planning 

level to invoke true metabolism. Four parameters of urbanity point to evolving cities’ metabolic quality and 

efficiency beyond physical and psychological health. The work of a studio project located at peri-city areas of 

Vellore in India expresses these parameters in action. The cooperative whole of settlements in nature, 

architectural value as high quality environments that translate and support high quality society, as forms of 

wellbeing and daily life satisfaction, with socially integrated purpose, serve to evolve settlement metabolism 

essential to human responsibility. 

Keywords 

Architecture, Spirituality, Nature, Metabolism, Technology, Urban 

1. Interrelating urbanity, rurality and architecture in light of post-oil cities.

This paper contributes to evolving the urban environment as globalized territory through understanding 
the post-oil period as a period of great change toward a new paradigm, which creates urban metabolism. 
‘Post-oil’ is understood as counter to the use of oil and not yet the period that will follow. Metabolism is 
taken in the wider sense of whole life systems, where the energy input includes the human spirit. The 
end of mineral oil energy and material indicates this paradigm change, which climate change, biosphere 
collapse and its re-organization as ‘other’ and the vulnerability expressed through the current pandemic 
and our reactions signal to us. This paper interweaves the existing paradigm of urbanity and the city, 
architectural value and the practice of architecture’s provision to describe enabling our coming 
transformational period through realizing architectural value.  

‘City’ is proposed as an intensity of urbanity, while urbanity has covered the globe. The city is our 
common focus due to it housing high consumption of material and energy (even if it is less intensive per-
capita), and financial and economic centres. It symbolizes our civilization and houses the control and 
power of ‘urban’ environments and. The needs that great expansion of humanity has, both in numbers - 
having doubled over a life-time - and personal consumption, have extended the urban condition far 
beyond the intensity of city pin-points. Supplying the city with resources extends over the horizon and 
deep into the ocean. The system of urbanized striation, valuation and communication is now a global 
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ubiquitous condition, while the character, depth and breadth of non-city urban is not clearly taken into 
consideration. Instead, the words ‘city’ and ‘urban’ are commonly used interchangeably, tacitly opposing 
urbanity-as-city to the rest of the world. We create a false definition by opposing, the ‘village’ to ‘city’. 

To explore globally ubiquitous urban space we may consider ‘rurality’. The relationship of the urban to 
nature and to rurality, and nature to rurality, is profoundly important as the present status quo dissolves 
and evolves. In India, villages and towns are integrated with the landscape, retaining or having had a 
basis or one of harvesting from nature, most often farming, but also wood, minerals or sea food, by 
which they were founded and formed. They are tied to the land in a complex but simple way retaining 
the geographic and life forms of the land and are more interactive with and more directly dependent on 
the earth’s life. Rural places assert a relationship to the Land that supersedes the pervasive urban 
striations across the world and they are also different from ‘being in nature’. How do they assert that? A 
clue is found in the past century’s governments’ eradication of indigenous and nomadic cultures. These 
cultures occupy rural territories that the techno-city urban field needs to re-territorialize with striations 
and limits for the sake of creating reserves and control points of the financial flows it generates. In North 
America, native people and the buffalo and caribou that travelled great migratory routes, are not 
permitted. They contradict the static urban structure of economy of ownership and finance based capital 
management rather than stewardship. The land is parcelled into production units. Rural places are now 
generally in a functional relationship with urban structures, e.g. the economy of farming in landscapes 
that are under the influence of urban structures and systems. Their output is far beyond local needs, with 
the economy demanding that output and offering material increase and wider communication. They 
serve urban centres which is coordinated by them financially. 

Urbanity organizes the land for specific tasks in terms of attributes. This is as simple as slopes for 
drainage or for collection of water, limits for erosion and vehicular movement, lakes to sequester toxic 
materials, or proximity to transport and economically derived centres. The issue is in how these are 
thought in light of need and context. Urbanizing structures include industrial farming to harness nature 
ever more deeply, ‘enframing’ nature, using Heidegger/Lovitt’s term, according to technological 
production values, based on that isolate answerable questions in terms of problems and solutions. Urban 
systems overlay the natural environment. Urban structures appear as cuts and deformation in a natural 
setting, appearing as damage in most cases. Figure 1. Urbanized intensities and intensively farmed areas 
cause profound diminishment of life. We do not often experience the urban as such in a natural or rural 
setting. Figure 1. Nevertheless, we all feel the quality of rurality. Rurality suggests a threshold to how its 
qualities will absorb ubiquitous urbanity of technological processes that dismember nature’s metabolism. 

 

Figure 1. Left: Seismic testing lines through the northern Canadian boreal forest. Right: Fracking site in 
Wyoming, USA. The form is suburban, but each station is toxic and bare of life. Source: Unknown. 

I propose to reverse for many readers the concept that we are in the natural world, huddled in towns and 
cities. It is now the rural that ekes out its corners lovingly and beloved of its citizens. It is the rare valley 
such as the Incomappleux in Canada that is free from urban overlays. Figure 2.  
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Figure 2. The Incomappleux Valley in British Columbia, Canada remains not-urban. Source: Gillis 2016. 

2. Technology as Other to Nature 

Nature and its life are understood today through technological and scientific valuation as quantification 
of narrowly appropriated parameters that do not comprehend what cannot be asked as a scientific 
question. Karl Popper clarified this by challenging the 'method/inference' model that science generally 
holds with his concept of 'falsifiability' which says that, "A theory is scientific only if it is refutable by a 
conceivable event." (Thornton 2018) This indicates clarifies what science, and the technology based on it, 
represents. Modern science is method that leads to decisive conclusions to posed theses. Planning 
promotes ‘inferences’ in the same sense. We intend objective proven tenets that require parameters that 
‘enframe’ the world according to the technologically defined purpose at hand.  What cannot be 
measured becomes exterior to, or concealed as, technology. (Karassowitsch 2015)  

Urbanity engages this. Nature’s reality eludes our technological urban-encoded landscape. Nature is ‘the 
other’ in this arrangement, and is often seen as an enemy. Rural life is often seen as backward according 
to the advancements commonly accepted as part of a technology driven future. ‘Progress’ is based in 
technology and its material values correspond as financial assets. The excluded, unspoken, un-integrated 
and concealed aspects of world include almost everything that makes us human, such as capacity to 
grasp nature’s not-systems and purpose, the source and nature life, love, consciousness and its purpose, 
and life’s value for its own sake. Elements of metabolism can be represented technologically, but 
metabolism is not technological. Where the measure of life and consciousness is determined, it is only 
partial as circumstantial or signified ‘enframed’ reserve. The difficulty of thinking other to the concealing 
technicist tropes of our culture is because the concealing of (our) mind is itself concealed. Architectural 
practice and urban planning often intend the same concealing. The use of styles in the 19th century is 
exemplary. The proper application of a style was socially safe both in terms of opinion and any lack of skill 
on the architect’s part. Ruskin expressed this very clearly. (Ruskin 1984 Obedience). This eclecticism of 
styles by 19th century architects has migrated to building technology in Modern and Post-modern 
architecture in which ‘proper’ technology is used to signify architectural merit according to the technicist 
economy and finance by which a project gets its approval. This is taken as scientific and reasoned, but the 
vast failure for betterment belies lack of need based reason. Success is largely determined by wealth to 
suppress and extract value, and displacement of waste and pollution to distant place or into seemingly 
silent nature. The terror of our environmental disaster is that it is the result of absence. It is not what we 
are doing so much as the absence that leaves us irresponsible stewards. To understand this we must look 
beyond technological reasoning to the concealed attributes of consciousness. 
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3. The Role of Consciousness and Evolving the Built World as Architecture 

That we are continuously improving our urban environments can be questioned based on evidence is that 
improvement of cities with current technological concepts is a context for unsustainable cultures that do 
not support large proportions of our populations nor nature properly at all. Even those that are appear 
stable require material wealth production that the earth’s environment cannot sustain. The material and 
energy inputs of modern technological processes required for their form of culture are those responsible 
for extracting and harvesting energy and matter on narrow parameters that leave the nature of Gaia 
staggered and at the threshold of deep perennial change. However, cut that enabling wealth, which 
includes finance and banking, in countries like Austria, Germany and Switzerland, and they should 
nevertheless be well placed compared to 150 years ago. We would not forget essential knowledge, 
including material gains understood through the modern machine ages technology.  

To claim that our urbanism has a metabolism is aspirational and euphemistic. The systems we use are a 
facsimile of metabolism, which is a natural condition. We are far from having even ‘circular’ systems. 
Cities and the world suffer from fatal metabolic issues. Our systems depend on the generosity of nature 
as it was constantly filling it with new energy, while we struggle to embalm our built environments to 
‘conquer time’. Urban metabolism as machine age technology city versus rural spaces and nature will 
come to a close with the change required of large components of our built environment.  

This is not as frightening as it may seem. We rely more on our inner experience than we do on what our 
systems appear to give us. It is possible to move beyond the need for belief in matter and technological 
systems and to be able to say, “I don’t need belief, I know”. Our individual inner worlds demand the focus 
on improvement that we have lavished on the outer world. Planners create in the world what they think. 
When we look at this from the point of view of wellbeing, accepting that we are consciously aware and 
rely on that every day for everything we do, urban metabolism must include conscious awareness so that 
the human made world might one day join the metabolism of the earth.  

 

Figure 4. Diagram of the relationship of planning practices of spirituality and architecture. Spirituality on the 
left has its own goal. On the right, architecture is formed by and serves spirituality. Source: Author. 

There is ample evidence that it is our inner spiritual world that many of us need to evolve in order to 
generate a life that functions with the greatest possible value. Spiritual practice, which is ancient and 
ongoing, develops this. These practices include ṣaṣṭitantra, Buddhism, sāṃkhya, gnostic forms of 
Christianity (Cloud 2005), the many approaches of hathayoga and rajayoga (Vivekananda 1978), e.g. 
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Heartfulness/Sahag Marg, and others. Such practices and the sciences behind them are tested over 
millennia. These practice are for evolving consciousness. They support and are guidance for higher quality 
of settlements that provide for architecture, engaging qualities that technological science cannot 
measure. Figure 4. 

If we no longer accept improvement of urban orientated technological means as ‘progress’ because it 
does not inherently support wellbeing or the earth’s natural capacity, what is available to us? Looking 
back to rural culture, or to ancient guided forms of living and architecture makes clear that humanity has 
assets of thinking and understanding. Evolving thought and wisdom in the face of the environment that 
we have created, seeking the essential base from which all this arises as it reaches a critical terminal 
change, make these past forms impossible to fit into. It must be through refining the role of human 
consciousness and its role in the world that new form is found. This is commonly named spirituality. 
Architecture inherently leverages this. Architecture has for millennia been the worldly manifestation of 
the need and the discovery of our role in the world because of this link. A vision for after-technology 
planning has as its base the conception of human life as an essential role in the life of the earth. This is 
not merely poetic. It is far beyond sustainability. It is the value toward which the post-oil city will be 
transitional. Architecture is already accepted by the vast majority of people, which is a blessing.  

4. Architecture’s Capacity 

Architecture is proposed as a superordinate outcome of planning and settlement development in 
conscious awareness. Material, construction, technology and systems in building, design and planning 
architecture are considered planning’s means. Although material means are intertwined with our needs 
and intentions, those are not architecture. 

Architecture is a common human capacity based in mind and its conscious awareness that has long been 
required as we need to change our environment to accommodate ourselves. This is not about problems. 
It was part of humanity long before our present Modern machine ages mineral hydrocarbon and 
electricity based technology and its economy and cultures. We recognize architecture even if it was made 
in cultures other to our own or in vernacular structures (Rudofsky 1964), and in the distant past. 
Architecture comprehends human consciousness that demands recognition of being and purpose. But we 
are attending to technicist reduction to physical and material needs, defying our capacity and relevance 
to the planet, to Nature and our own wellbeing.  

The positive aspect that founds architecture is aspiration. When any situation is dealt with consciously, 
human aspiration is addressed. A locus that we call architecture is, therefore, not physically objective 
architecture. Our experience of such an intentional environment is how we attain architecture. Our 
individual awareness is re-formed when we experience architecture ‘presencing’. Architects prepare such 
loci for unknown persons to experience as architecture, be it an alcove, a room, a building or a sector of a 
city. Many such places are symbolic of architecture, which overshadows their experience, becoming an 
objective verity. Leonardo Da Vinci’s Mona Lisa is an object that means ‘great painting’ so much so that it 
replaces its experience. See Figure 5. The experience of presencing architecture is awareness of inner 
aspiration at a prepared locus. Architecture is experiencing original aspiration at that locus. It seems 
miraculous that anyone could ever do this, yet we have many examples over time and across humanity. 
Project-based conceptual thinking of planning to facilitate the provision of architectural value informs any 
scale in the world-as-urban and comprehends the limitations of technological urbanism. (Karassowitsch 
2016) 
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Figure 5. The Mona Lisa by Leonardo Da Vinci is seen but not seen. 
Source: https://www.keepcalmandwander.com/ 

Moreover, preparation for architectural presencing inherently part of Nature as we all are. We are all 
dependent on love and we claim the need for quality of life for the wellbeing of those whom we love, 
including ourselves. As we find ourselves in our world where valuation is reductive object measurable 
terms of science and technology, the beautiful soft subtlety of love and life’s meaning is concealed. 
Architecture at a locus provides for aspiration, even if this is concealing in materialist objectivity as 
technology. This is the same at building, city or ubiquitous global urban scalse.  

Architecture as super ordinate program is, therefore, as value original to consciousness whose only 
sibling is spirituality. Not religion, but the inner value of heartful evolution and practice the experience of 
each of us.  Spirituality is the inner form of the freedom–of–choice in individuality and freedom-of-duty 
to life’s purpose, while architecture is the worldly outer form of this experience, which we confront when 
we take action. The current transition that we face is not only away from all fossil hydrocarbon power 
generation and CO2 or other greenhouse gasses. It must be away from the values and expectations 
embodied as tapping the power of nature in ways that kill its life. In part, mitigation of technology’s 
harm, which we call sustainability is needed. But technology must evolve, as it has been for millennia, to 
a form we will no longer call technology. Architecture’s capacity is such that it supersedes current 
technology in comprehending aspiration and wellbeing. This can be evolved in practice. See Figure 4. 
Developing after-technology architecture is for other papers. This paper is about evoking that capacity. 

5. Four Strategic Parameters Toward Metabolism of Settlements 

Accepting the possibility of an after-technological transformation lead by architecture based in the 
spiritual evolution of all of us, the following 4 elements are developed to challenge attaining urban 
metabolism that must interact with consciousness. This becomes a project based on architecture’s 
superordinate programme to serve spirituality through environments that support the responsibility that 
consciousness gives us. 

5.1. separation of urban functions  

becomes cooperative whole of transformed after-technological settlements 

The urban superimposes across the world while the rural supersedes the urban where it occurs. Rural 
settlements derive a functioning structure from the landscape based on its whole intensity, integrated 
with nature in the way that rural settlements are created with the Land, rather than urban settlements 
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that impose on and oppose nature. This may begin with farming in the tradition of Vāstu, and as we see 
in Feng Shui and others, deep interactivity with consciousness as part of Nature is millennia old.  

Our current technology, including communications, allow for distributed power, services and 
manufacturing. Distributed technology may provide the means to live in a local manner, in many places, 
with minimal shipping. This allows new settlements to break away from overarching infrastructure and 
the unresponsive regulation that it brings. Systems can be light and the hardware needs to be light. This 
growth of would de-emphasize density (i.e. as not a priori bad or good) and prioritize integration of 
distributed services and integrated with of the Land. This begins to absorb the city and its division. We all 
live in the Land, no matter what the structures we make appear as. This may include all production of 
higher quality with changed motives for mass iterative production.  

If planning cities aspires the experience of architecture, which is by nature service to human aspiration, 
the relationship between the Land and settlements will change. Architecture can only be living and 
production will turn to nature as nature produces. The city will dissolve within the current urbanized 
world as the rural supersedes urban structure. 

5.2. low environmental quality 

high quality environments depend on high quality society 

Low environmental quality is a direct result of goals other than well-being. The argument is that if we 
increase wealth and technological efficacy, we will also increase wellbeing. It is unfortunate to have to 
recognize that these are circumstantial targets have no obligation to result in well-being, so they have 
not. The growth of difficulties that do not allow solutions by technical means is becoming undeniable. 
Climate change, which has not seen any significant remedial results over decades of producing initiatives 
and agreements, is one of these. Another is the entrenched slums in countries such as India where the 
development of wealth depends on the very poor. Claims of removing and reducing slums are ongoing, 
whereas they have only grown. The occasional eradication of a slum is most often like pest removal that 
only demonstrates the powerlessness of those people, rarely betterment. See Figure 6. 

 
Figure 6. Palam Colony – Raj Nagar and Sadh Nagar, Delhi, India 

Architecture as a profession languishes because our professional association’s aims are also based on 
circumstantial goals. Our means for intentional environments are building technology, like a form of 
equipment. Science and technology is applied to building and physical places. We discuss ways to 
‘design’, (i.e. to use the equipment) within parameters that set a careful limit as to what is asked. 
Nevertheless, there are responsibilities of architecture that we necessarily cannot leave behind fully 
while still claiming to be architects and planners. I refer here again to Heidegger’s discussion of 
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technological action in which society is concealing what technology cannot measure and capture, 
combining architecture with or subverted in terms of the value of technology. (Heidegger 1977) 

Urbanism requires corridors of power that destroy quality to deliver circumstantial goals. Urbanization 
brings material and power into cities. It changes the Land where the resources are taken. Bringing that 
harvest to cities’ intensified urban locations of habitation also brings a great deal of force against the 
environments through which such action passes. If we are concerned with wellbeing, the damage to 
these corridors and spaces of transport for transporting gigantic amounts of material and energy need to 
be vastly reduced. We are hoodwinked to accept the negatives by circumstantial needs and by 
inadequacy of our consciousness to feel. Those negatives amount to legions of mentally ill people, and 
misuse of millions of lifetimes. We may gradually enhance our sensitivity as ‘sustainable’ solutions are 
implemented to find that no matter the refinement of process for the speed, tonnage and wattage of 
movement is to our detriment Technological thinking in the form of norms, appropriating resources and 
controlling movement is the harm. Lack of sensitivity is not grounds for acceptance. Technology cannot 
measure wellbeing. We must know our wellbeing from experience within. 

High quality environments reflect high quality cultures and societies in this way. Without evolving 
consciousness we cannot provide for betterment. Architects and planners who gain awareness of 
architecture’s essential character are among those who contribute to ‘high quality’ culture, reflecting it in 
the intentional environment. If architecture and planning have wellbeing as a primary goal, they will 
begin to be activist in supporting higher quality environments.  

5.3. unequal development 

environmental equality decoupled from personal wealth 

Unequal development is the manifestation of our social systems that thrive on inequality and create 
social and individual issues for exploitation. Inequality is grandfathered in to planning and architecture 
that have developed based on inequality. The phenomena of our machine ages enframing action of 
technology is to gain maximum standing reserve in the service of humanity’s expansion and the 
improvement of access to material and power based means. It conceals whatever nature is with its 
technicist understanding that is expressly not nature’s. Technology is not able to discriminate between 
human and other energy sources. Our ‘utilization’ of nature’s attributes through technical economy and 
finance does not exclude people’s poverty, rather, apparently, the opposite. Because we use this 
technicist form of knowledge, although we are part of nature, we will not comprehend nature on her 
terms. Those terms that support all life are subverted. We ‘enframe’ nature to benefit materially, 
including our brothers and sisters. Unequal development manifests a system that is does not prioritize 
wellbeing. Individuals are required to do that. 

To express that nature is generous is qualified, since we are an integral part of nature. We would not 
exist without it nature would not be whole without us. We may perceive nature as generous, but the 
inherent irresponsibility of current human consciousness in the world requires that our lack of generosity 
reflects in nature’s action. We seek to gain a maximum of power and capacity out of nature’s realm as 
thieves. It means admitting that our current materialist objective science based building technology is a 
tool that might work for wellbeing but is not bound to. Removing poverty from its integrated role in the 
economy will mean that our economy and its finance will need to be re-grounded. Cities’ functioning with 
architects and city planners will “build“ inequality reveals a mandate for evolution of consciousness or 
spirituality. The relationship of spirituality to architecture is profoundly important at this point. 

The struggle between Edmund Bacon, the Executive Director of the Philadelphia City Planning 
Commission, and a recognized city planner, and Louis Kahn around planning for the centre of Philadelphia 
in the 1960s can be taken to express the form this might take. Bacon was. Non Arkaraprasertkul in his 

1755



Michael Karassowitsch Architectural Value and Urban Metabolism 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

paper on Kahn’s plan and Bacon’s plan and opposition brings us to the threshold of the essential quality 
that keeps us building inequality. (Arkarapasertkul 2008) See Figure 7. 

 
Figure 7. Urban planning and design with an architectural outcome. Louis I. Kahn. 'Civic Center, Project, 
Philadelphia, Pennsylvania. Source: c. 1957. Digital image © The Museum of Modern Art, New York. 
Licensed by sCala/art resource, New York.  

Kahn’s proposed re-development of Philadelphia’s centre is based on a civic centre. Bacon’s creation of 
city destinations are orientated to adding elements to enhance an unchanged city form while supporting 
the automobile at all locations equally. Bacon attends the economy. While Bacon claims Kahn was merely 
scaling up an architectural project to city scale, Bacon’s plan provided for buildings around the central 
city space. The contentious issue of how to handle the automobile resonates with the theme of the post–
oil city. Both create space for it, but Kahn handles its character as ‘fast’ and different from walking and 
other human powered modes of travel, while Bacon claims it must occupy the civic space. Kahn’s 
planning discriminates movement infrastructure that has the attribute of making possible de-linking 
Philadelphia from being an oil-based city. Bacon’s city includes the automobile as an “honoured guest”.  
Bacon considered Philadelphia fully structured, while Kahn planned a layer of infrastructure that 
addresses wellbeing directly. Kahn’s planning for Philadelphia is not post-oil, but it facilitates de-coupling 
from fossil oil-based power in how he deals with movement. This decoupling comes through Kahn’s 
discrimination of technology and wellbeing. 

While the current professional form of planning that is concealing the nature we depend on cannot be 
excluded, and there lies the trouble: Production that is circumstantial to architecture seems possible 
from within the space of such technicist practice but nature in this sense can never be absent. 
Technological economy concealing the possibility of architecture in its means creates unequal 
development. Equal development would by definition not engage the difference between wealthy and 
less wealthy people. If the issue is to attain architecture as defined above, as the aim of all human 
intentional environments, equal development would give everyone quality space, whether made of straw 
or gold.  

5.4. insufficient support for urban renewal 

urban transformation in light of evolution 

Urban renewal can be a concept of the past. In community informed by the above three points our 
relationship within nature would create the life that has metabolism that will include cycles of life and 
evolution. An evolution would be present that is not part of the natural world excluding humanity. 
Human spirituality is a function of evolution embedded in the very privilege of being human.  
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Urban renewal is about the condition which requires us to create separation of urban functions, low 
environmental quality and promotion of inequality for economic gain. Urban renewal needs, therefore, 
to be replaced by transformation and evolving metabolism based in rural settlement. The architect, 
whose realm is conscious awareness, includes the millennia of seeking spirituality’s goals and the duty 
that humanity has within nature as a part of its functioning. The architect is a practitioner of the duty to 
make gardens on earth, whether it is a machine or of vegetables and flowers. Such living settlements do 
not need (urban) renewal, they evolve. 

6. Urban Planning Studio of Vellore’s Peri-city 

Although spirituality was not an assigned component in the brief of this 4th year studio urban planning 
and design project, projects that respect rural and natural parameters and space resulted from assigning 
the four parameters above. This basis necessarily has the other components present in them. There was 
a clear effect on the outcomes. The Teams asserted their power by evolving priorities for characteristic 
infrastructure distinct to their peri-city areas. Each team of +/- 2 km2 developed unifying social elements 
and infrastructure, based on the original rural character in their area.  7 of 8 teams did not directly form 
residential settlement planning or development. There was great reticence to direct how people arrange 
their homes. This studio allowed them to express that in an alternative approach that tries to attract life, 
rather than organize functions. The values that began to define these areas were the features that all 
people can use. It is a step on the way to the four outcomes. In this case, it is proposed as 7 areas around 
Vellore that would be points on a ring to stop unplanned development.  

The studio outcomes serve as an impression of what kind of development is possible.  

 
Figure 8. Peri-city Urban TransformNation Project. Sittroor. This project intends functional and infrastructure 
elements for wider Vellore along with maintaining farming on the southwest. Housing is infill with a variety 
of density that increases over time. Source. V-SPARC Students: Smeja Shelly Deborah, Chinnambeti 
Dhedeepya, Bharanishri Gujuluva, Lalitha Bhai Jagadeesan, Edara Yugesh. 
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Figure 9. Peri-city Urban TransformNation Project. Ottrumai Puravu. This project intends a green-lung for 
Vellore along with maintaining farming on the southwest. Housing is infill between salient infrastructure. 
Source. V-SPARC Students Anusree Anil Kumar, Jabin Biju Thomas, Harshavardhan S, Aravind Balaji T., 
Brijesh C.S. 

 
Figure 10. Peri-city Urban TransformNation Project. FarmNation. This project intends recreation and 
heritage elements for Vellore with maintaining farming on the southwest. Housing is infill between salient 
features. Source. V-SPARC Students: Athira Suresh, Soorya Sunil, Bharath Kumar, Alex Simon, Sruthi K. 

7. Settlement Transition, Through Architectural Value, to Metabolism 

This paper intersects spirituality as an original core value to architecture and architectural value with 
planning practice, whereby architectural value must supersede technological values that cannot measure 
what makes us human. There is no real or net improvement in wellbeing and detriment to the natural 
world because technology and the problem/solution structure of inquiry do not inherently serve life. The 
scientific and technological narrow appropriation of nature’s process dismembers metabolisms around 
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the world. Technology as we know it is based on excessive mobilization on energy. Urbanity will be 
undermined in a society that seeks balancing those values. It is clear, however, that architecture serves 
wellbeing. Approaching these four strategic parameters for values informed by consciousness as natural 
to the world are essential to planning to allow architectural value in form that supports metabolism in 
environments and supersedes the ubiquitous global urban, like rural settlements do. 
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Abstract 

The City of Dubrovnik, one of Europe’s most famous capitals of tourism was strongly affected by the COVID-19 

pandemic. Phenomenon of overtourism is considered as a key development problem of the City of Dubrovnik 

which consequently causes dramatic socioeconomic changes and environmental issues. Pandemic offered a 

chance to rethink current urban models and re-invent urban models into more resilient and more sustainable 

forms. This article will explore the potential of transformation of Dubrovnik future development according to 

the degrowth principles with a goal to facilitate a truly sustainable tourism in the post-pandemic era. This 

article proposes guidelines for the future development of the City of Dubrovnik with the aim of transitioning 

toward urban degrowth scenario. This scenario focuses on sustainable forms of tourism, diversification of the 

economy, preserving the environment and encouraging active involvement of citizens in the development of the 

city. Methodology used in this paper is based on in-depth analysis of documents relevant to this topic. 

Keywords 

Dubrovnik, overtourism, degrowth, sustainability, urban development 

1. Introduction 
The City of Dubrovnik, one of Europe’s most famous capitals of tourism was strongly affected by the 
COVID-19 pandemic. Due to the pandemic, initiatives to address important development issues of the 
City of Dubrovnik such as overtourism have emerged.   

The phenomenon of overtourism is considered as a key development problem of the City of Dubrovnik 
which consequently causes dramatic socioeconomic changes and environmental issues. The monoculture 
of tourism, as well as mass tourism characteristics, negatively affect the quality of life of the local 
population (Katurić et al, 2020). However, tourism has a positive effect on the city’s economic indicators. 
Due to its exceptional historical and cultural importance, the Old City of Dubrovnik was inscribed on the 
UNESCO World Heritage List in 1979, which is a strong attractive factor in tourism (Management Plan for 
the UNESCO World Heritage Site - Old City of Dubrovnik, 2021). As a result of travelling restrictions 
established due to COVID-19 pandemic, in 2020 an undeniable drop in number of tourists has been 
recorded. Pandemic offered a chance to rethink current urban models and re-invent new more resilient 
and more sustainable urban models (Facing and learning from COVID-19, 2021). The conflicts caused by 
overtourism could be seen as a ‘wake-up call’ for pursuing degrowth strategies to achieve a sustainable 
tourism (Higgins-Desbiolles et al, 2021). The concept of degrowth has emerged as an alternative solution 
to existing tourist development paradigm that has led to high level of socioeconomic conflicts and 
ecological degradation. This article will explore the potential of transformation of Dubrovnik future 
development according to the degrowth principles with a goal to facilitate a truly sustainable tourism in 
the post-pandemic era (Fletcher et al, 2019). Methodology used in this paper is based on in-depth 
analysis of documents (strategies, research papers, publications, etc.) relevant to this topic.  
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2. Degrowth in post-pandemic era 
The term degrowth comes from the French term ’décroissance’, first used by André Gorz in 1972, 
wondering whether it is possible to combine the degrowth of material production as a necessary 
precondition for the balance of the use of spatial resources with the continuation of capitalism. The term 
denotes the concept frame, but also the social movement accompanied with social innovations. During 
the first phase of development of degrowth concept in the 1970s, focus was put on resource constraints, 
while in the second phase, which began in 2001, the main topic was criticism of the idea of ’sustainable 
development’ (D’Alisa et al, 2014). Degrowth indicates an idea that critiques the global capitalist system 
with a goal of achieving growth at all costs. Activists and researchers who support degrowth idea 
prioritize social and ecological well-being instead of corporate profits, over-production and excess 
consumption (Degrowth, 2021). Degrowth can also be defined as a voluntary transition towards a just, 
participatory and ecologically sustainable society. Objectives of degrowth are to meet basic human needs 
and enable a high quality of life, while reducing the ecological impact of the global economy to a more 
sustainable level. Even though the ecological efficiency of the production and consumption of goods and 
services has been achieved, global economic growth resulted in increased extraction of natural resources 
and increased waste and emissions (Flipo and Schenider, 2008).  

Degrowth Declaration of the Paris 2008 Conference defines typical characteristics of degrowth, which 
are: 

- An emphasis on quality of life rather than quantity of consumption;  

- The fulfilment of basic human needs for all;  

- Societal change based on a range of diverse individual collective actions and policies;  

- Substantially reduced dependence on economic activity and an increase in free time, 
unremunerated activity, conviviality, sense of community, and individual and collective health; 

- Encouragement of self-reflection, balance, creativity, flexibility, diversity, good citizenship, 
generosity and non-materialism;  

- Observation of the principles of equity, participatory democracy, respect for human rights, and 
respect for cultural differences (Research and Degrowth, 2010). 

According to the United Nations World Tourism Organization (UNWTO), the global tourism industry has 
experienced sustained yearly increase of 4% since at least 1950. Critique of overtourism calls into 
question this growth itself because this growth represents an essential obstacle in the face of 
sustainability (Fletcher et al, 2019). Hall was the first one to propose the concept of degrowth to move to 
more sustainable forms of tourism. Also, he defines a steady state tourism – system that encourages 
qualitative development but not accumulate quantitative growth that unsustainably reduces natural 
resources (Hall, 2009). Redefining tourism in the context of degrowth is of great importance for 
improving the quality of life of the local population of tourist destinations, as well as for reducing the 
negative environmental impacts of tourism. The conflicts caused by overtourism could be seen as a 
‘wake-up call’ and pursuing degrowth strategies is vital for tourism to have a more sustainable future 
based on the interests of local communities (Higgins-Desbiolles et al, 2019).  

As underscored by EUROCITIES’ investigation of cities’ responses to the COVID-19 outbreak, terms of 
proximity, inclusion, participation, health and sustainability are becoming crucial in rethinking current 
unsustainable urban paradigms. Plans for recovery should be designed and implemented for and  with 
the people (Facing and learning from COVID-19, 2021).  

The crisis caused by the COVID-19 pandemic has made it possible to draw several important conclusions 
regarding the current development of tourism. First, the crisis has proven the danger of the economy’s 
dependence on tourism, both on local and global level. Second, the crisis has shown that it is possible for 
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government to influence the restrictions on mobility, although the opposite has often been defined in 
overtourism debates (Fletcher et al, 2020). 

The COVID-19 pandemic provides us with an opportunity to reimagine the future of tourism that will 
create innovations for wellbeing and the environment, over economic growth. Slow tourism is one kind 
of tourism proposed as an alternative economic practice to the dominant paradigm of capitalism and 
mass consumerism (Everingham and Chassagne, 2020). The global impact of the COVID-19 pandemic 
highlighted the need to diversify the economy and to increase resilience of an economy which is 
dependent on one branch. This is particularly important in the context of tourism development. The new 
territorial development model should evaluate resources that are unused and can contribute to more 
sustainable spatial economic, social and environmental development. The future of the EU focuses on 
green and digital transition, and many documents point to the need to create a sustainable and circular 
economy, green infrastructure, organic agriculture and generally sustainable economic development 
(Katurić et al, 2020). 

The European Green Deal is considered as essential to the EU’s capacities to make EU climate impact 
neutral, while tackling the socioeconomic impacts of the pandemic. Some of the key goals of European 
Green Deal are decarbonising the energy sector, reducing pollution, promoting resource-efficient building 
and renovation, creating environmentally friendly food system and preserving biodiversity. The Farm to 
Fork Strategy represent a vital part of the European Green Deal aiming to make food systems fair, healthy 
and environmentally friendly. COVID-19 pandemic underlined that existing unsustainable food systems 
aren’t resilient to crisis and shift to a sustainable food system can bring environmental, health and social 
benefits. Sustainable food systems are an important element for achieving the climate and 
environmental objectives of Green Deal (European Green Deal, 2019).  

3. Diagnosis of ‘overtourism’ 
In the context of tourism development before the COVID-19 pandemic, the most prominent problem was 
the development of uncontrolled tourism with a high level of concentration of tourism turnover in a 
narrowed area and time based on maximization of profits without mutual synergy and overall 
optimisation which creates a feeling of uncoordinated development, improvisation and neglect of other 
elements of sustainable tourism development (society, culture, landscape and environment). Tourism 
represents the key economic sector of the city of Dubrovnik and as such influences the social, economic 
and spatial aspect of the City. According to the Tourism Development Strategy of the City of Dubrovnik, 
the total revenue of the tourism sector accounts for as much as 3/5 of the total revenue of the economy 
of the City of Dubrovnik. If the calculation is supplemented by indirect influences (services, shops, etc.), 
tourism generates slightly more than 4/5 of the revenue of the economy of the City of Dubrovnik. 
Consequently, the most important development problem of the City of Dubrovnik is the monoculture of 
tourism – the economic dependence on tourism that affects almost all socio-economic and ecological 
aspects of life in the city (Katurić et al, 2020). The monoculture of tourism became an even more 
important problem during the pandemic because tourism and hospitality have experienced a significant 
decline due to restrictive measures (Facing and learning from COVID-19, 2021). Reducing the 
consumption and activities of enterprises as a consequence of the pandemic led to a sharp decline in GDP 
in the Republic of Croatia (National Recovery and Resilience Plan, 2021).  

In 2019 the City of Dubrovnik recorded 1,439,531 arrivals and 4,295,071 overnight stays in 2019, 
accounting for 7,3% of total tourist arrivals and 4,7% of total tourist nights of the Republic of Croatia. 
Compared to 2012, there was an increase of as much as 119% of arrivals and 81% of overnight stays. 
After a record 2019, a global COVID-19 pandemic destabilised global tourism market. In 2020 the City of 
Dubrovnik recorded only 219,683 tourist arrivals and 775,954 tourist nights, which is only about 15% 
arrivals and 18% of overnight stays recorded in 2019. A drastic decline in the tourism sector has 
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negatively affected the general indicators of the economy of the City of Dubrovnik, affecting higher 
unemployment and lower revenues.  

 

Figure 1. Changes in the number of tourist arrivals and overnight stays in the City of Dubrovnik in the period 
2012-2020. Source: Croatian Bureau of Statistics. (2021) 

The existing model for the development of Dubrovnik is a result of coordinated activities of the Spatial 
Plan of the City of Dubrovnik, The Strategic Plan of the City of Dubrovnik 2018-2020, The Dubrovnik 
Development Programme until 2020, Cultural Development Strategy of the City of Dubrovnik, Tourism 
Development Strategy of the City of Dubrovnik and other sectoral strategic documents. According to 
these documents, the overload of the historical city centre with tourists has been highlighted as a key 
development problem affecting other determinants of the quality of life in the city.  

The City of Dubrovnik is under the influence of excessive number of tourists and daily visitors – which can 
be directly identified as ’overtourism’. For this reason, the unplanned and uncontrolled mass tourism 
resulted in a series of negative changes in form of decreasing the number of inhabitants in Old City of 
Dubrovnik, gentrification of the area, tourism monoculture and degradation of authenticity. In 2015, the 
Reactive Monitoring Mission of UNESCO and ICOMOS highlighted problems caused by the excessive 
development of tourism and related services such as increased costs of living and gentrification, which 
ultimately reduces the quality of life of local population and endangers the status of the UNESCO World 
Heritage Property. Problems were also recorded in the manner and scope of construction in urbanized 
areas, narrowing public space, reducing public green areas and congestion of transport infrastructure. 
The necessity of problem solving resulted in the development of ‘Management Plan for the UNESCO 
World Heritage Site - Old City of Dubrovnik’ which aims to redirect the management of the site including 
remodelling of tourism development within its scope. In order to understand the needs for change, it is 
important to identify key problems in the tourist development of city. ‘Overtourism’ generally negatively 
affects the quality of life. Mayor disadvantages in the context of quality of life are overcrowded parts of 
the city especially during the summer months, as well as the noise, pollution and extremely high pressure 
on the existing structure of catering, accommodation and other facilities and services (Panayiotopoulos 
and Pisano, 2019). An uncontrolled increase in tourist activity in a certain area leads to the disappearance 
of spatial specificities. In order to preserve the specificities of the area and the long-term competitiveness 
of the destination, the definition of the carrying capacity is of great importance (Mrđa, 2014).   

3.1. Socio-economic consequences of ‘overtourism’ 

’Overtourism’ has a negative impact on the socio-economic character of the area and the consequences 
are demographic decline, traffic congestion, loss of cultural identity and lack of acceptable housing 
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solutions for local people. In Dubrovnik, gentrification is exceptionally noticeable because the city’s offer 
is more adapted to tourists, who do not participate in the same measure nor with the same needs in 
everyday life in the city centre, and less to the local population and the fulfilment of their needs, which 
due to seasonality, additionally weakens the functionality of city centre (Kunst, 2017). Tourist 
development based primarily on the offer of tourist accommodation and the valorisation of basic natural 
and cultural elements results in an excessive concentration of tourist trends in a certain area, which 
consequently causes tourist polarization and a high rate of seasonality (Gamberožić and Tonković, 2015).  

The uncontrolled development of tourism in Dubrovnik influenced changes in socio-economic 
characteristics in the city center, causing gentrification. According to Čaldarović and Šarinić (2008), 
gentrification is defined as the introduction of new specific and exclusive elements and not the 
rehabilitation of the deteriorated conditions of life for the existing inhabitants, in its physical and social 
meanings. Rapid gentrification mostly affected the decreasing quality of life of the local population and 
substantial reduction in the authenticity of the tourist experience (Kunst, 2017, Pine and Gilmore, 1999). 
Gentrification led to the marginalisation of the local population and especially of young population 
because overprices of renting apartments affected the local population to leave the old city 
(Panayiotopoulos and Pisano, 2019). 

Another important problem is the lack of incentives for local population to participate in development 
planning, making decisions affecting the quality of life for inhabitants, planning sustainable development, 
as well as protecting and preserving the environment and heritage. The priorities for development are 
the preservation of ‘living city’ with a goal to retain the number of inhabitants in the old city centre and 
encouraging active participation in shaping the future development of the city (Management Plan for the 
UNESCO World Heritage Site - Old City of Dubrovnik, 2021).  

Connecting agriculture and tourism could help to reduce the burden on the old city centre and reduce 
economic dependence on tourism. The rural area around the City of Dubrovnik has favourable climatic 
conditions for cultivation of many Mediterranean crops. The main limitations in the development of 
agriculture are fragmentation of agricultural land and lack of organized purchase of products. Great 
potential for this area represents the development of organic agriculture, as well as introduction of 
recognizability and quality labels for local products. Linking the urban and rural part of the city through 
co-existence of agriculture and tourism represent an important step toward realization of the 
sustainability of the city (Local Development Strategy LAG 5, 2020).  

Most of inhabitants focused on tourism and the activities connected with the food production have 
almost disappeared. Tourism potentials of the region could be more connected with the health, sports, 
environmental, educational, cultural and rural offerings – forms of tourism that could be developed all 
year long providing more possibilities to promote traditional and local products (Corrà and Marangoni, 
2019). According to the CE Slow Food Strategy (2020), promotion of organic and traditional production 
could be seen as way to bring a new, more creative and more sustainable type of tourism with the same 
or even better financial results. According to the main conclusions of the survey conducted in 2016 Socio-
economic aspect of the farms of the Dubrovnik-Herzegovina region, the synergy of agriculture and 
tourism has been recognized as an important development potential. Linking the agriculture and tourism 
sectors could help reduce economic dependence on tourism and relieve the city centre of tourist visits 
during the season. 

3.2. Environmental consequences of ‘overtourism’ 

The uncontrolled development of tourism has negatively affected the environment, which has 
consequently influenced the deterioration of the quality of life for inhabitants. Some of the key negative 
consequences of the existing tourism development are increased waste, pollution of water, air and soil, 
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as well as noise pollution (Management Plan for the UNESCO World Heritage Site - Old City of Dubrovnik, 
2021). 

In the aspect of public area management, the biggest problem is the disappearance of green areas due to 
process of unstrategic urban sprawl. This can lead to the increase of floods as a consequence of 
deficiency of absorptive surfaces. Climate change represent an important challenge for the future of the 
city. Urban green areas can have a positive effect for climate change adaptation and lack of green areas 
could be a significant problem for the cities of Mediterranean climate (Hrdalo et al, 2015). According to 
the International Climate Modelling Results, the Mediterranean basin is considered as a climate hot spot 
with particularly pronounced effects of climate change. Also, Climate Risk Assessment Report (2019) 
stated that an increase in sea level by 1.8-2 m by the year 2100 would be sufficient to cause severe 
flooding of historical downtown of Dubrovnik.  

In terms of traffic, the City of Dubrovnik is an overburdened city. Key traffic challenges are traffic jams 
and lack of parking spaces (Management Plan for the UNESCO World Heritage Site - Old City of 
Dubrovnik, 2021). Cruising tourism is also recognized as a challenge because the majority of tourists 
arrive to the city by cruise ships. Except traffic jams, cruise ships cause significant environmental issues 
such as enormous discharge of sewage and carbon emissions. Gruž harbour in Dubrovnik suffers severely 
from the fumes and the soot emitted by the cruise ships (Van den Dobbelsteen et al, 2018). 

4. Dubrovnik Degrowth Scenario  
The consequences of the COVID-19 pandemic highlighted the vulnerability of the economy of the city 
which revenue of the tourism sector accounts for as much as 3/5 of the total revenue of the economy. 
Apart from economic unsustainability, ‘overtourism’ influenced the degradation of the quality of life of 
local people, causing emigration from old city centre which is the most significantly influenced by 
tourism. Traffic pollution, excessive accumulation of waste during the tourist season and disappearance 
of green zones due to uncontrolled urban expansion represent a strong threat to the quality of the 
natural environment. Although the introduction of restrictive measures in response to the pandemic has 
a negative impact on the economic trends of the city of Dubrovnik, the pandemic provides an 
opportunity to reflect on the city’s new development vision. A new development vision of the city could 
follow a degrowth concept that brings together ideas aimed at improving the quality of life, involving the 
local community in making important decisions and preserving the environment. Pandemic offered a 
chance to rethink current urban model and re-invent new more resilient and more sustainable urban 
model of the City of Dubrovnik. The new vision of the city should be in line with the European Green Deal 
– the key strategic development document for the European Union until 2030 aiming at climate 
neutrality, environment preservation and a more resilient economy. The four possible solutions for the 
development of Dubrovnik are the development of sustainable tourism, the synergy between tourism 
and agriculture, environmental protection and strengthening of local community involvement in topics 
important for the city’s development.  

As the first important step towards degrowth scenario for the City of Dubrovnik is to strategically turn 
towards sustainable forms of tourism such as slow tourism, low carbon tourism and agrotourism. The 
main tool for dealing with the phenomenon of ’overtourism’ is defining of carrying capacity which is 
necessary for sustainable management of the tourism development. The tourism carrying capacity can be 
used as a method of controlling the tourism development – reducing and eliminating the negative 
consequences of tourism on the space for the purpose of planning long-term and sustainable tourism. 
Also, tourism carrying capacity can be the central concept in the process of searching for the selection of 
appropriate types of spatial development. Defining carrying capacity through Carrying Capacity Plan is 
crucial for the development of tourism which creates additional economic, ecological and heritage value 
for the local community with the aim of reducing the negative impact on the identity, society and 
environment.  
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Also, in order to achieve long-term sustainability, it is important to strive for the activation of other 
industries. The rural area of Dubrovnik represents an opportunity to establish coexistence between 
agriculture and tourism, which would lead to a more balanced development of rural and urban areas. 
Systematic association of farmer through setting up cooperatives of farmers represents the possibility of 
solving the challenge of fragmentation of agricultural land. The development of organic agriculture 
represents an important development opportunity for this area to achieve sustainability of the 
agricultural sector and to comply with the EU Strategic Document – European Green Deal. The 
development of agriculture, especially ecological agriculture in synergy with other forms of tourism that 
are less invasive for the area could influence the extension of the tourist season, reducing the burden on 
the old city centre of Dubrovnik and diversifying the economy. In this way, tourism could become an 
important driver for the sustainability of the city. The new financial instruments will soon be available for 
financing agriculture and connecting with tourism activities in rural areas, which must be implemented in 
the future territorial development of the City of Dubrovnik and its functional environment.  

The third important step toward the implementation of the degrowth principle is the preservation of the 
natural and cultural heritage of the area, which is the basis for the high quality of life of the local 
community. Revitalisation of existing green areas, circular waste management and encouraging reduction 
of greenhouse gas emission can contribute to the preservation of the environment, which is one of the 
foundations of achieving sustainability.  

Last but not least, involvement of the local community in making important decisions for the city 
represent one of the solutions for the development of the City. Large crowds due to ‘overtourism’ have 
also influenced the reduced quality of life for residents by making it difficult for them to carry out daily 
activities. The typical feature of the degrowth is to emphasize the importance of meeting the needs of 
local communities and encouraging active participation, which is an important component of the 
sustainability of the city.  In the context of this topic, it is important to mention the local initiative 
‘Respect the City’ whose main focus is on creating Dubrovnik as the leader in the sustainable and 
responsible tourism in the Mediterranean area. The key aim of the initiative is to reduce negative effect 
of ‘overtourism’ through continued cooperation of stakeholders and a combination of measures.  

5. Conclusion 
The territorial development of the city of Dubrovnik is under significant influence of the existing tourism 
development. Tourist trends supported by the increase in tourist arrivals by air, intense arrivals in the 
context of cruising tourism and continuation of mass tourism positively influence the wider economic 
picture of the city of Dubrovnik, but negatively affects the state of the environment and the quality of life 
of the local population. The development of tourism so far has caused significant socio-economic changes 
and a functional transformation of the historical core of Dubrovnik. This led to a significant increase in 
real estate prices, making them unavailable to residents. A significant decline in tourist trends in the city 
in 2020 as a result of the COVID-19 pandemic has initiated to consider a new development vision of the 
city.  

One of the potential scenarios is a degrowth scenario which should try to focus on sustainable forms of 
tourism, diversification of the economy, preserving the environment and encouraging participatory or 
active involvement of citizens in the development of the city. A key method in achieving sustainable 
development in defining the carrying capacity in order to avoid potential negative effects of tourism. 
Synergy between agriculture and tourism could mitigate the dependence of economy on tourism, but 
also enable a more balanced development of rural and urban areas. The Management Plan for the 
UNESCO World Heritage Site - Old City of Dubrovnik represent a good base for the realization of the 
degrowth scenario. Finally, one of the most vital segments of the degrowth concept is involvement of the 
local community in the creation of the future development.  
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The proposed guidelines for the future development of the City of Dubrovnik with the aim of 
transitioning towards urban degrowth can serve as an example of the direction of other European cities 
facing the challenge of ‘overtourism’ and all its negative consequences. Despite the economic losses as a 
result of the pandemic, Dubrovnik could become a city oriented to the needs of its inhabitants, 
sustainability and preservation of its own values by implementing the proposed new model of 
development.  
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Abstract 

This paper presents a model of strategic development of the Šibenik Urban Area aligned with 
green development policies at EU level. This article discusses the concept of the European Green 
Deal as well as the needs and opportunities arising from it (green and energy transition), which 
are related to the development of urban areas, with the addition of Farm-to-Fork Strategy and 
the blue development concept. The research of statistic data and field interviews identified the 
potential of this area and clarified in the context of three spatial zones (coast, hinterland and 
island zone). For these three zones, development scenarios are given: Post-COVID Reactivation, 
Green Transition, Farm-to-Fork, Mobile Citizens and Blue Development. Paper emphasises 
importance of the European Green Deal in the context of post-COVID revitalisation and the 
possibility of applying a similar model of development in other European Mediterranean cities - 
the concept of functional connection with the surrounding area. 
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1. Introduction 
The Law on Regional Development of the Republic of Croatia (OG 147/14; 123/17; 118/18) introduced for 
the first time the concept of urban areas into the regional development system of Croatia. In European 
literature, the visionaries of spatial and regional planning from the late 19th century and the first half of 
the 20th century (such as Ebenezer Howard, Patrick Geddes and Patrick Abercrombie) realized that in 
modern conditions it is impossible to separate the planning of the development of the city from the 
planning of its surroundings (Hall and Tewdwr-Jones, 2010), primarily because the population of the 
surrounding area uses the functions of the city (jobs, urban services, etc.), and the city uses the 
surrounding area to develop business, residential and recreational zones (Priebs, 2019). In Croatia, by 
establishing a spatial category of urban agglomerations (urban regions with a main city of more than 
100,000 inhabitants) and urban areas (urban regions with a main city of between 10,000 and 100,000 
inhabitants) in strategic planning, a step towards strengthening the cooperation of different spatial units 
in the creation and implementation of common development policies has been taken. In 2021, at the 
beginning of the new programming period of the European Union (EU), some Croatian cities were given 
the opportunity to combine their own development policies with the development policies of 
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municipalities in their surroundings through ITI mechanism. One of them is Šibenik, which urban area 
includes three local self-government units (City of Šibenik, City of Skradin and Municipality of Bilice) with 
total population of about 50,000. Once an industrialized area, today is highly focused on tourism, which 
has suffered great loss during the global COVID-19 pandemic. For this reason, it is necessary to create a 
sustainable and resilient development of this area, which will be based on two fundamentals: green 
transition in accordance with the European Green Deal and the creation of uniform spatial development, 
triggering demographic revitalisation and economic diversification. This article analyses the policies of 
green development of the EU, explains the spatial characteristics of the Šibenik Urban Area and the state 
of its spatial and regional development based on qualitative research and interviews, proposes the 
scenario of the future development of the Šibenik Urban Area, and implies its applicability in other areas 
of Europe and the Mediterranean. 

2. European Green Deal – Green Urban Renewal 
The European Green Deal (COM(2019) 640) is a document highlighting the European Commission's 
intention to make Europe the first climate-neutral continent by 2050, which is intended to be achieved 
through adaptation of vital economic sectors, as well as through interventions in the social and urban 
environment. This plan was created to respond on climate change and provides guidelines for an overall 
transformation of Europe's social, economic and infrastructure environment with a departure from the 
previously implemented green growth policy, in which economic development was accompanied by 
green solutions, towards a policy in which climate protection becomes equally important as economic 
development (Ossewaarde and Ossewaarde-Lowtoo, 2020). The responsibility of urban and regional 
authorities in the EU is 70% of climate change mitigation activities and 90% of climate change adaptation 
activities (Abudllah, 2021). Therefore, aligning the development policy of cities in the EU and their urban 
environments with the European Green Deal is of paramount importance. However, the concrete and 
effective way in which cities will engage in the implementation of policies and objectives defined in the 
European Green Deal is yet to be devised (de Gregorio Hurtado, 2021). Nevertheless, it can be noted that 
the green transition of urban infrastructure is one of the most challenging activities of the urban 
component of the European Green Deal. European cities are expanding more slowly than those of 
developing countries and have therefore been able to develop a satisfactory network of social, communal 
and transport infrastructure over the past, which now needs to be adapted to become climate neutral 
(Negreiros and Falconer, 2021). In addition, it is important to implement the transition of the energy 
sector, considering the increasing availability of renewable energy, as an increase in the affordability of 
infrastructure for such forms of energy, in particular solar energy, which can be used by public 
institutions, private businesses and households. The energy transition of urban centres and their wider 
surroundings is an important item of the overall energy transition, more vulnerable than the transition in 
certain sectors of agricultural, industrial and transport activities (Droege, 2021). The transition of mobility 
also accounts for a very important aspect in the energy transition. The European Green Deal does not 
mention urban mobility as part of the green and energy transitions but reducing emissions from road 
transport in cities and urban regions is key to achieving the 90% reduction in transport emissions (Smeds 
and Cavoli, 2021). 

The scenario for the development of the Šibenik Urban Area presented in this paper is based on the basic 
principles of the European Green Deal and, linked with other models of spatial development that are 
aligned with the objectives of the Deal. These activities include decarbonisation of the energy sector, 
circular management of space and buildings, creating energy efficiency, creating and enabling access to 
healthy food, and preserving biodiversity. 
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In terms of stimulating the development of a particular space, the achievement of energy efficiency is 
particularly important. In 2020, the European Commission adopted a document entitled A Renovation 

Wave for Europe – greening our buildings, creating jobs, improving lives (COM(2020) 550), aimed at 
decarbonising residential and non-residential buildings, increasing their energy efficiency and creating 
new jobs in the construction sector. While energy renovation of all buildings would be encouraged, three 
measures stand out among the measures proposed in that document: tackling energy poverty and 
buildings with the worst energy performance, renovating public buildings (administrative, educational 
and healthcare) and decarbonising heating and cooling systems. The vision presented in this document 
presents Europe in 2030 as a place of a more resilient, greener and digitised society working in a circular 
system, where waste and emissions are reduced in all areas and energy needs are covered by reuse. A 
large part of households and other facilities will become electricity producers for their own purposes. 

The circular economy is also one of the important models that accompanies the green and energy 
transitions. The circular economy could be defined as an economy where the value of products, materials 
and resources is maintained for as long as possible, and the amount of waste is reduced as much as 
possible (Milios, 2018). Cities and their regions could play an important role in the circular economy, as 
they consume 60-80% of the world's natural resources and generate about half of the world's total waste 
(Williams, 2021). Some European cities implement circular economy policy. For example, Amsterdam in 
2020 adopted a document entitled Amsterdam Circular Strategy 2020-2025, defining three value chains 
that can be used for circular management: the organic and food waste system, consumer goods and the 
built environment. For the development of urban areas, in addition to circular management of various 
waste materials that are the product of housing, production or other social or economic activities, 
circular management of spaces and buildings is also very important, especially in areas where there are a 
number of brownfield locations. 

In order to green transition of the urban environment in cities and their regions, different nature-based 
solutions can be used. Developed in European urban environments, the Nature based solutions (NBS) 
concept stands for ‘living inspired solutions by, continuously supported by and using nature, which are 

designed to various societal challenges in a resource-efficient and adaptable manner and to provide 

simultaneously economic, social, and environmental benefits’ (European Commission, 2015). The 
development of such solutions is usually associated with cities that are at a higher level of economic 
development (Fan et al., 2015). However, this does not mean that such solutions cannot be applied on a 
certain scale in urban regions where economic growth is slower. The term associated with NBS is green 
infrastructure, interconnected network of green spaces involving various areas ((semi-)natural areas, 
green corridors, green urban spaces and green roofs), and separate natural elements (e.g., individual 
trees) (Silveirinha de Olivera and Ward Thompson, 2015). The development of such a network can affect 
the increase in the level of health of urban populations, the increase in air quality of the city, the 
preservation of biodiversity and ecosystem services, as well as the development of an ecological and 
economic system for the management of green areas in urban regions (Sinnett et al., 2015). 

The EU policy, which should also be considered when planning the development of urban areas, is a 
policy defined by the Farm to Fork strategy (European Commission, 2020). This strategy is aligned with 
the European Green Deal and its main purpose is to create a sustainable and resilient food system in the 
EU in which the population would have access to healthy food, affecting the increase in its quality of life, 
while minimising healthcare costs. In planning the development of urban areas, this strategy can be an 
incentive to revitalize agricultural and fishing production whose products can be effectively placed on the 
local urban market. This could lead to a strengthening of the agricultural products market at regional 
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level and an increase in economic interactions and dynamics between urban centres and rural 
surroundings (Mora, 2018). 

Urban areas in coastal zones should also base their development on sea valorisation. In this sense, one 
can talk about the development of the blue economy and the blue development. This development is 
also encouraged by the EU, and some of the main priorities raised in this area are the efficient use of 
resources in fisheries and the increase in the production and consumption of food from the sea, the 
improvement of the business environment for companies in maritime activities through institutional and 
infrastructure support, the promotion of research and innovation in the maritime economy, and the 
strengthening of human capacities (Kovačić et al., 2021). The combination of blue and green 
development models can open up additional perspectives for coastal areas that can be development 
generators for regional and national level through efficient use of all their resources. 

3. Šibenik Urban Area potential 
Šibenik Urban Area is an area that includes three local self-government units in the Republic of Croatia: 
the City of Šibenik, the City of Skradin and the Municipality of Bilice (Figure 1) with an area of 607 km2, 
where according to the estimate of the National Bureau of Statistics (CBS, 2020) in 2019 there were 
49,890 inhabitants. In the urban settlement of Šibenik that year lived a more than two-thirds of the total 
population of the urban area. The urban area is defined by the procedure in accordance with the Law on 
Regional Development of the Republic of Croatia (OG 147/14; 123/17; 118/18), and the document 
establishing the strategic objectives of this area will be the Development Strategy of the Šibenik Urban 
Area. 

Šibenik Urban Area is located in the northern central part of the Croatian region of Dalmatia and extends 
along the estuary of the Krka River into the Adriatic Sea and includes several islands. The area of the 
Šibenik Urban Area can be divided into three zones (Figure 1) depending on its natural, demographic and 
economic characteristics (Magaš, 2015). These are the coastal zone that is densely populated, highly 
touristificated, in which also other activities from the service and industrial sectors are concentrated. The 
hinterland zone includes a larger number of settlements with smaller populations that are experiencing 
negative demographic trends. This zone is mostly agrarian, but agricultural activities lose their function as 
a main income for the life of local population. The main development potential of the area is the 
attractive National Park Krka with karst river Krka which generates the development of tourism and 
accompanying activities. The third zone includes several islands, four of which are inhabited by more than 
100 inhabitants. The island zone is characterized by highly aging population and out-migration. The 
leading activity of this area is tourism. 
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Figure 1. The location of the Šibenik Urban Area and the division into spatial zones. Source: Geoportal 
of SGA. Adapted by the authors. 

In order to identify the basic challenges facing the Šibenik Urban Area and the basic potentials that can 
be used in its development, a two-step survey of the social, economic and infrastructural environment of 
the Šibenik Urban Area has been carried out. The first step involved an analysis of secondary sources on 
these three spatial aspects. Secondary sources were statistics issued by public institutions at the national 
level (Croatian Bureau of Statistics, ministries and public institutions dealing with various forms of space 
management), as well as at the local level (local self-government units, municipal and other publicly 
owned companies). The second part of the survey consisted of three courses of semi-structured 
interviews with representatives in the local public, private and civil sectors. Interviews were conducted 
between 2016 and 2021. Since this paper is based on extensive ongoing research, key results are listed in 
the shortest lines, without entering into the issue of each spatial phenomenon separately. 

The society of the Šibenik Urban Area characterized the fact that almost the entire territory of the Area is 
depopulating, while the area with positive demographic trends is limited to a narrow coastal zone next to 
the urban settlement of Šibenik. Social infrastructure has been improving in recent years, especially 
through the development of cultural institutions and facilities in the urban settlement of Šibenik, and 
numerous educational institutions have been renovated and two higher education institutions have 
developed. On the other hand, it is important to note that the development of public institutions was 
also aimed at the area of the urbanized coastal zone, while settlements in the hinterland and on the 
islands have been losing their functions. This is especially evident in the closure or shortening of the 
working hours of regional primary schools, infirmaries, post offices or smaller private shops in smaller 
settlements. The population is ageing, hence there is an increasing need for social welfare services, which 
is putting increasing financial pressure on local units, which is being partially reduced by the 
implementation of a national scheme to employ hard-to-employ people in home assistance to elderly 
population, financed by EU funds. 
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In the sector of the economy, there is a high level of orientation of the Šibenik Urban Area to tourism in 
all its zones. Šibenik in the second half of the 20th century, at the time of state-managed economy, was a 
strong industrial centre with a developed metal processing and shipbuilding industry. After the 1990s, 
due to the deindustrialization process and the Homeland War that took place on the edges of the urban 
area, industrial production in Šibenik was significantly reduced. Production at some industrial plants in 
Šibenik has managed to survive to this day, albeit on a smaller scale compared to the situation in the 
past, which is primarily the result of private investments. A positive step towards diversifying the 
economy is the entrepreneurship promotion programmes implemented at national, regional and local 
level, which have enabled the development of entrepreneurial institutions and supporting infrastructure. 
However, all these institutions are concentrated in the coastal zone. The agrarian possibilities of the 
hinterland and islands have not been valorised to the full extent, partly due to the unpopularity of 
agriculture, especially for younger population, which has led to the age of the agricultural population 
being very high, and partly due to the relatively low level of familiarity of farmers and farmland owners 
with opportunities to improve agricultural activity through EU funds. It is a similar situation with the 
fisheries sector, where there are additional problems of lack of fish stock due to overfishing and lack of 
infrastructure for fish processing. Tourism is currently the activity that is experiencing the greatest 
prosperity in the Šibenik Urban Area. The number of tourist arrivals increased steadily in the time before 
the outbreak of the global COVID-19 pandemic, and accordingly significant investments took place in 
accommodation and catering infrastructure and in additional facilities that expanded the tourist offer 
from the original offer based solely on summer holiday (bathing) tourism. However, tourism is a highly 
seasonal activity that takes place almost exclusively in the summer part of the year. Due to the high 
concentration of the number of tourists during the summer period, there is a strong pressure on public, 
energy and transport infrastructure, which leads to conflicts between the local population. During the 
COVID-19 pandemic, there was a significant decrease in the number of tourist arrivals, which led to a 
decrease in general employment in the urban area, due to the fact that a large number of workers are 
employed in service sector activities related to tourism. 

The main potential of the urban environment that makes the Šibenik Urban Area attractive for visiting, 
working and housing is the high quality of the natural karst landscape in several areas with varying 
degrees of nature protection, among which the Krka National Park stands out in particular, as well as the 
attractive agrarian landscape, especially in rural parts of the urban area. However, the emergence of 
natural risks, such as fires, droughts and torrents, often threatens the safety of the population and their 
property. In infrastructure terms, the fact that the urban area is well connected to the national network 
of motorways, and even to the international rail network, is of great importance, despite the poor quality 
of passenger rail transport in the southern part of Croatia. On the other hand, communal infrastructure, 
such as water, sewerage, energy and other infrastructure, needs to be more developed so that all 
residents of the urban area have a satisfactory level of availability of utilities. The specific challenge is also 
the existence of a number of brownfield locations resulting from the closure of industrial plants over the 
past 30 years, the rehabilitation of which needs to be carried out using the principle of circular space 
management or as part of the development of green infrastructure. 

When planning spatial development and related physical interventions in the space, it is necessary to 
respect the development policies and plans of the EU, the development of the Šibenik Urban Area must 
be based on the implementation of the urban dimension of the policy defined by the European Green 
Deal. Also, since this is an area that is relatively less developed than the Croatian average, and much less 
than the EU average, in order to make development policy financially viable, the planned projects need to 
be adapted to provide funding from EU funds either through the European Green Deal, cohesion policy, 
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agricultural policy or through the Recovery and Resilience Facility introduced to recover from the COVID-
crisis. 

4. Discussion – Šibenik Urban Area development scenario 
The scenario method is often applied in space planning in different world countries and at different 
spatial levels. Its advantage is integral observation of space, focus on states and processes at wide 
(national and international) spatial levels, as well as regional and local specificities in space, while at the 
same time giving its author the opportunity to view the future from several perspectives and create 
several parallel visions of the future (Radeljak Kaufmann, 2016). For this paper, the relevant type of 
scenario is a normative scenario, which is based on specific values that define the objectives that are 
intended to be achieved at some time (Rotmans et al., 2000). The main direction to be followed in the 
Šibenik Urban Area based on development needs and potential are demographic revitalization, economic 
diversification and green transition that together would enable sustainable and resilient development of 
the area. 

After setting the basic objectives, the next step of developing a normative scenario concern defining the 
steps to be taken to meet certain objectives (Radeljak Kaufmann, 2016), for which it is necessary to 
highlight the basic development potentials and challenges, taking into account the specific characteristics 
of the space and offering certain solutions accordingly. This procedure is shown in Table 1, which sets out 
the basic development potentials in society, economy, environment and infrastructure for each of the 
spatial units defined in the preceding chapter, and on this basis five different objectives were proposed to 
achieve defined objectives. 

Table 1. Development challenges, potentials and proposed objectives by zones and development 
aspects for the Šibenik Urban Area. Source: Authors. 

THEMATIC AREAS 
SPATIAL UNITS 

ZONE 1  
(COAST ZONE) 

ZONE 2  
(HINTERLAND ZONE) 

ZONE 3  
(ISLAND ZONE) 

SOCIETY 

Challenge: concentration of 
population and high cost of 
construction 
Potential: availability of various 
social services 
Specific objective: POST-COVID 
REACTIVATION 

Challenge: population ageing 
and out-migration 
Potential: proximity to densely 
populated urban centres on 
the coast 
Specific objective: POST-COVID 
REACTIVATION 

Challenge: a highly ageing 
population and loss of social 
functions 
Potential: the natural 
attractiveness of the living 
space  
Specific objective: BLUE 
DEVELOPMENT 

ECONOMY 

Challenge: high focus on 
tourism and deindustrialisation 
Potential: development of 
entrepreneurial infrastructure 
and support institutions 
Specific objective: POST-COVID 
REACTIVATION, GREEN 
TRANSITION 

Challenge: the decline in the 
importance of agriculture as an 
activity 
Potential: available agricultural 
areas with a large coastal 
market 
Specific objective: POST-COVID 
REACTIVATION, FARM-TO-
FORK 

Challenge: poor valorisation of 
the sea as a development 
resource 
Potential: a long tradition of 
activities aimed at the sea 
Specific objective:  BLUE 
DEVELOPMENT 

ENVIRONMENT 
AND 

INFRASTRUCTURE 

Challenge: tourism's pressure 
on the environment and 
infrastructure 
Potential: valuable natural 
landscape 
Specific objective: GREEN 
TRANSITION; MOBILE CITIZENS 

Challenge: underdeveloped 
transport and utility 
infrastructure network 
Potential: developed network 
of roads 
Specific objective: GREEN 
TRANSITION; MOBILE CITIZENS 

Challenge: lack of utility 
infrastructure 
Potential: application of new 
technologies in infrastructure 
development 
Specific objective: BLUE 
DEVELOPMENT 
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Locations in the urban area for the implementation of measures and activities foreseen by the objectives 
are presented on Figure 2. 

 

Figure 2. Sketch of the proposal of strategic objectives for the development of the Šibenik Urban Area. 
Source: Geoportal of SGA. Adapted by the authors. 

The first objective, called Post-COVID reactivation, is intended for the coastal zone and the hinterland 
zone. It plans to implement measures that will enable optimization and improvement of social functions 
in the coastal zone, where they meet the needs of residents and tourists with their quality, and their 
revitalization in the hinterland zone, where lost functions could be replaced or supplemented by digital 
and mobile forms, while demographic development could be further encouraged by set of financial 
reliefs/benefits. In the development of the settlement, densification would be encouraged, which would 
prevent the city from overflowing into the surrounding unbuilt space. In addition, the economy will be 
affected by measures to diversify tourism and encourage entrepreneurship through stimulating the 
development of entrepreneurial infrastructure and institutions. In addition, this objective can also 
encourage the digitisation of public services and the development of innovative digital solutions, which 
can make this area known identifiably (and thus attract digital nomads, for example). 

The economy also ought to be encouraged in the hinterland zone through the Farm-to-Fork objective 
measures, which would lead to the modernisation and revitalisation of the existing agrarian sector, the 
creation of a local value chain, where local agricultural products would be offered to customers on the 
local market, while linking agriculture to the tourism market by including local farmers' products in the 
tourism offer and developing rural tourism. 

Green Transition measures should also be implemented in the coastal and hinterland zone, which would 
directly implement elements of the European Green Deal. This objective is aimed at three areas, 
decarbonising the society and economy, developing the green identity of the space and strengthening 
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risk resilience. Decarbonisation of society would include the construction of green infrastructure and 
green corridors, and the energy renovation of existing facilities, thereby increasing the quality of life of 
the population, while also using circular space management solutions, giving brownfield locations a new 
social or economic purpose. Decarbonisation would also affect the economy, especially through 
encouraging emission reductions and circular space management, and traffic would be affected by the 
use of environmentally friendly vehicles and by encouraging environmentally neutral types of transport, 
such as cycling and walking. The green identity of the space would be strengthened by creating a 
planning framework and developing green infrastructure and corridors, implementing activities to 
preserve the natural values of the environment, improving waste management systems and adapting 
local infrastructure to preserve the environment. A special set of construction, technical and educational 
measures should strengthen the preparedness of the premises and the population to natural risks. 

The fourth objective, Mobile Citizens, includes the development of mobility in urban area, the measures 
of which aim to encourage the development of green and modern public transport available in all parts of 
the coastal and hinterland zones, and to improve and revitalize any form of infrastructure. In this regard, 
it is necessary to build infrastructure for environmentally friendly vehicles (charging stations for electric 
vehicles). It is also especially important to exploit the potential of multimodal transport and to develop 
infrastructure for air transport on islands (helipads), allowing emergency services to be available on the 
islands. 

A special objective, Blue Development, is planned for the island zone, which plans to economically 
revitalize the islands and increase the quality of life of the islands' population. The economic revitalisation 
of the island would include the promotion of traditional island activities, most notably fisheries, and 
would encourage the development of other activities on the islands provided that they are in line with 
green development policy or that activities are in a digital environment. Increasing the quality of the 
island population would include increasing the transport availability of the island and the green transition 
of the transport system on the islands, making utility infrastructure accessible using new solutions, such 
as ecological cesspools or desalinators, and encouraging the energy efficiency of public infrastructure and 
private facilities, as well as the development of social infrastructure on the islands. The emphasis in island 
development would also be on preserving the traditional island landscape and maintaining the 
cleanliness of the sea. 

5. Conclusion 
The three main directions of future urban development in Europe are densification, containment and 
regeneration (SUPER, 2020a), stemming from the planning policy of cities and urban regions in the EU. 
The European Green Deal has not yet defined its urban dimension and it is therefore necessary to think 
about how to create a comprehensive development policy based on existing good practices that will 
enable green, sustainable and resilient development in post-COVID time that will be simultaneously 
enforceable everywhere in Europe and yet take into account local specificities. This paper deals with the 
area of the Šibenik Urban Area, which is a very small territory, but contains several spatial units, each of 
which has its own developmental challenges and specificities. However, the green and digital transition of 
settlements, built spaces and public services, the revitalisation of agricultural areas for the local market, 
the valorisation and protection of green spaces and the establishment of green corridors, the 
strengthening of mobility and the blue development of coastal areas, as the main objectives to be 
adapted to local conditions and situation through priorities, measures and activities, can be the direction 
of future development of European Mediterranean cities seeking to better connect with their 
surroundings. 
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Abstract 

In the post‐COVID‐19 era, it is necessary for cities to increase their level of resilience to cope with 
unexpected risks. How can they improve their level of resilience? This article will stress research 
on  the most  vulnerable  units  in  cities  and  further  identify  key  vulnerability  indicators  of  these 
units. The study area is in Wuhan, China, and the research object is the old community. In China, 
urban governance generally follows the "City – District ‐ Street ‐ Community" model, the "street" 
is the city's cell, and the community is the basic unit of urban functioning. Meanwhile, grassroots 
(community)  governance  is  divided  into  a  more  fine‐grained  pattern:  "Community  ‐  Sub‐
community  ‐  Community grid – Building." Unlike  the  internationally accepted  term  "slum,"  the 
old  community  is  a  specific  concept  in  China.  It  usually  refers  to  communities  with  many 
vulnerable  people  living  in,  whose  functional  decline,  structural  dilapidation,  environmental 
deterioration, because of the long period since its construction. So, the old community is the most 
vulnerable part of the community, and its level determines the upper limit of the city's resilience 
(Cannikin Law). First, this paper systematically reviews the development of Chinese communities 
after 1949. It classifies old communities into three categories: the street committee system, the 
danwei  system,  and  the  community‐based  system.  Second,  three  dimensions  of  resilience: 
physical  environmental,  social  environmental,  and  individual  consciousness  dimensions,  were 
derived  by  examining  internationally  sophisticated  resilience  assessment  methods.  Third,  the 
paper observes old communities in Wuhan under these three dimensions, elaborating a series of 
vulnerability  indicators  and  find  out  reasons.  Besides,  data  were  collected  from  participant 
observation, archives, interviews, newspapers, and published reports. This paper aims to provide 
a reference on how to fundamentally improve cities' resilience levels, namely, to start with their 
basic units and address the weakest parts. 

 

Keywords 

Vulnerability, The old community, Resilience 

1. Introduction 

Conceptual Clarification 

1) Resilience 

The term "resilience" is derived from the Latin word "resilio," which means to return to the original state 
after an external stimulus (Translated et al.).  It also reveals the capacity of a system exposed to risks to 
plan,  absorb,  recover,  and  adapt  to  maintain  its  basic  structure  and  function,  and  to  recover  from 

disasters. Community  resilience  is  the  conceptual,  technical  and  connotational manifestation of  urban 
resilience on a more precise spatial scale (Peng et al., 2018). Ostadtaghizadeh et al. (2015) proposed the 
UN definition of community resilience: "ability of a system, community, or society exposed to hazards to 
resist, absorb, accommodate to and recover from the effects of a hazard in a timely and efficient manner 
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including through the preservation and restoration of its essential basic structures and functions (UNISDR, 
2012, Ostadtaghizadeh et al., 2015)." 

2) Vulnerability 

The common perception of vulnerability is that in an uncertain risk or disaster environment, individuals, 
systems are damaged by strong external disturbances that are difficult to recover from (Adger and Kelly, 
1999, Enxin, 2016, Songhua and Ling, 2014). Notably, humans' own socio‐economic disadvantages make 

them extremely vulnerable to natural events, and this vulnerability does not originate  from  the natural 
environment itself (O'KEEFE, 1976). Typically, vulnerability  is defined as the degree to which a system  is 
likely to suffer damage to its sub‐systems and components when exposed to external pressures (threat or 
disturbance) (Change, 2007).  

3) The old community 

The term "community" means social groups and social relationships that are highly homogeneous, closely 

related  in demographics, and share  identical values (Tönnies, 1912). Besides, "Community" may imply a 

geographic  location,  such  as  a  neighborhood,  village,  or  county;  it  may  also  denote  a  social  unit  that 
shares a sense of  location.  In China, the community  is  the unit of urban grassroots governance, and  its 
equivalent  is  the  rural  grassroots  unit:  the  village.  Thus,  in  this  study,  the  community  is  considered  a 
social  group  (community)  with  common  interests  and  a  sense  of  identity,  basing  on  administrative 

regions and social association. 

The word  "old" has  two  implications:  long existence  time and  change over  time.  In  conclusion,  the old 
community  in  this  study  refers  to  those  built  between  1949  and  2000.  Their  initial  functional  state  is 
affected  by  various  factors  such  as  physical,  economic,  and  social  aspects  as  their  service  life  grows 

(Xinquan and Bo, 2011). And its functions are unable to meet the needs of the residents effectively, the 
structure  is  increasingly  dilapidated,  and  the  environment  is  chaotic  and  disorderly  (Chao,  2011). 
Accordingly,  the  old  community  is  a  relative  concept,  it  is  temporal  and  relative,  and  with  the 
development  of  society,  the  new  community  will  eventually  enter  the  old  community  category.  The 
"new"  community  is  an  opposite  concept  to  the  "old"  community,  which  could  name  "the  general 
community" that was built after 2000 and is the community of the community‐based system. 

The old community  is not a "slum" and not necessarily a historic district. A similar concept to "slum" is 

"squatter."  Although  the  term  "slum" does  not  exist  in  the official  documents of  the  socialist  system, 

scholars defined  shantytowns  in China  as  the  "slum,"  in which a  large  number  of agricultural  laborers 
move  to the cities as mobile populations  then build shantytowns. These  shacks are  temporary brick or 
sheetrock structures without property ownership certificates and not recognized by the government.  On 
the  contrary,  the  old  community  is  a  formal  housing  estate  with  a  property  ownership  certificate. 

Although the old community mostly has a long history, they are not necessarily historic districts. Namely, 

they do not necessarily have a unique local style or represent the past life of a city. 

Background and research question 

Since 2020, the world has been struggling to control COVID‐19. Commendable that China's urban system 

achieves rapid response times by relying on authoritarian power and recovered well in 2021. However, it 
is  still  unforgettable  85,973  cases  and  4,634  deaths  in October  2020.  This  number  revealed  how  the 
urban unequal historical state has led to incredible vulnerability during crises. As Cannikin Law points out, 
any  weakness  can  prevent  the  entire  urban  structure  from  fully  functioning.  Especially  the  most 
vulnerable part determines the upper limit of the system's resilience, and the most disadvantaged groups 
bear  the most  incredible burden on health, social affairs, and  the economy. Besides,  the community  is 
the urban grassroots, the basic unit of cities.  
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Moreover,  the old community  is  the vulnerable part of  the community, which affects  the community's 
resilience network overall city, and then hampers the city's resistance to crises. That is why enhancing the 

old community's  resilience could  improve urban resilience at the  root. Thus, behind  the death number 

during a crisis  lies the urban system's action logic. To reveal this logic, we should not only focus system 

during and after the crisis but also move the perspective to the historical state before the crisis because 
the historical state determines whether the system's stock resists pressure.  

In  summary,  by  focusing  on  the  historical  state  of  the  urban  system's most  vulnerable units, we could 

know the urban resilience's upper limit, then deriving the logic of urban crisis action.  In other words, this 
paper draws a picture back on the historical state of old communities to validate the logic of their crisis 
response and then sketch their collective action, that is, the entire city's action.  

Accordingly, a series of vulnerable indicators can  identify the old community's  inner vulnerability under 
the  resilience  dimension.  These  vulnerability  indicators  of  the  old  community  are  critical/prominent 
because they have a higher vulnerability than those of the general community. And the research question 
was proposed: What are the key vulnerability indicators of the old community? 

Methods and Content 

Qualitative research methods were used for this study. 

Thus, the first step of this paper collates the resilience dimensions that can guide community vulnerability 
analysis.  The  method  is  the  literature  review  to  extract  the  primary  and  secondary  dimensions  of 

resilience  from  well‐established  community  resilience  models/methods/frameworks  to  guide 

participatory community observation in Wuhan, China. 

The second step is to draw a historical picture of the categories and characteristics of old communities in 
China.  The  method  was  document  review  publicly  available  in  China,  such  as  guidelines,  laws  and 
regulations,  reports  and  literature,  investigating  China's  community  development  significant  events, 
named the old communities with those events as nodes, and summarized the characteristics. 

The third step is to find out what causes 
the  indicator's  vulnerability  in  the  old 
community,  highlighting  the  parts 

different  from  the  general  community. 
(Since knowing  the  critical  vulnerability 
indicators  requires an understanding of 
what  contributes  to  these  vulnerability 
indicators).    The  previous  two  steps' 
results  of  the  literature  and  document 

review  formed  the  basis  for  the 
participatory  observation.  Then,  (1) 
Before  observing  Wuhan  old 

communities,  the  author's  theoretical 
foundation  and  rooted  experience 
constructed  pre‐imagine  of  Wuhan's 
overall  community.  (2)  During  the 
observation  period,  Hanzheng  street 
was  selected  as  the  focus  group,  key  Informant  interviews,  and  household  interviews  source  in 
conjunction with  the  interview  method  (Table  1).  (3)  The  experiences  of  other  communities  (outside 
Hanzheng street) were from the authors' participatory research, not described elaborately in this paper. 
Data were obtained from community contacts, WeChat articles, government documents, and so on. 

 

Figure 1. FDG in Hanzheng street.  

Source: Author’s own photograph. 

1783



LAO Xiaolin 

 

                            Vulnerability of the old community 

 

 

57th ISOCARP World Planning Congress 

8‐11 November 2021 | Doha, Qatar 

Table 1. Interview method of the third step. 

Stakeholder 
Date/last 
time 

Number 
of people 

Fieldwork 
method 

Residents  One week  32  Household 
Interview (HI) 

Planning experts (4), Secretary H and Secretary B of 
Hanzheng Street Office (2), heads of RCs and GPOs in 
every sub‐community (6), community‐grid staffs (2), 
Resident Representatives (2) 

November 
5th, 2020  17 

Focus Group 
Discussion 
(FGD) 

Community grid staffs    3 
Key Informant 
Interview (KII) 

Total    52   

 

2. Three dimensions of community resilience 

This  chapter  reviews  thought  the  dimensions  of  resilience  assessment  models  internationally  used 
through conceptual and empirical proof methods.   

Table 2. Resilience dimension summary. 

First level 
dimension 

Summary of literature review of community resilience assessment model's 
dimensions 

Physical 
Environmental 
Dimension 

Physical capital, Obtaining Information, Recovery potential, Natural Capital, Nature 
and Environment, Health & Wellbeing and Information & Communication, Critical 
Services and Infrastructure Resilience, Environmental, Natural, Energy, Water + 
Food, Materials + Artifacts, Physical (resources and infrastructure), Infrastructure 
& Environment, Natural Capital, Climate, Environmental Capability, Resource 
Capability, Physical Protection, Structure and technical measures, Risk and 
Vulnerability Levels, Response and Recovery Resources, Information & 
Communication, Physical Capital, Housing/Infrastructure, Community Capital, 
Transportation, Environment / Ecosystem, Transportation and Housing, Emergency 
Services, Safety during earthquakes, Availability During Response and Recovery, 
Natural Systems and Exposure, Land Use and Structure Design, Planning, Design, 
Warning and Evacuation, 

Social 
Environmental 
Dimension 

Social, Social capital, Governance, Legal and Institutional Procedures, Emergency 
Preparation, Response and Recovery Plan and Development Plan, Regulations, 
Regime, Politics, Maintenance + Operations, Leadership and Strategy, Social 
Cohesion and Connections, Community, Institutions, Strategies, Policies, Plans and 
Procedures, Existing Initiatives, Community Engagement, Environmental and 
Natural Resource Management, Social Protection, Financial Instruments, Planning 
Systems, Disaster Risk Reduction, Conflict Management, Social Protection, Natural 
Resource Management, Public Goods Management, Community Connectivity, 
Planning & Response & Recovery Procedures, Emergency Planning, Social 
Connections, Connections and Care, Disaster Management, Risk Assessment, Risk 
Management and Vulnerability Reduction, Disaster Preparedness and Response, 
Economic Development, Economic Capital, Economy, Finance, Capital Structure, 
Social + Economic Dynamics, Economic Environment, Financial, Organized 
Government Services, Economic Development, Socio‐Cultural Capital, Social 
Services, Institutional Priorities for Disaster Risk Reduction, Assessment and 
Monitoring of Risks, Enhanced Response Preparation,  Emergency Response, 
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Disaster Recovery, Budget Allocation and Funding Processes, 

Individual 
Consciousness 
Dimension 

Tools and Processes, Self‐reliance, Mitigation, Risk mitigation, Risk awareness, 
Social Cohesion / Connectedness, Awareness and Capacity Building, Human, 
Culture, Human Capital, Hazard Prevention Hazard Adaptation + Mitigation, 
Community Cohesion, Productivity, Health + Diversity, Applied Creativity, 
Innovation + Exploration, Health and Wellness, Knowledge and Health, Technology 
and Learning, Planning Systems, Individual Access to Information and Data, Human 
Participation, Human Health and Well‐Being, Sustainable Livelihoods, Physical and 
Mental Health, Social and Economic Well‐Being, Effective Risk Exchange 
Information, Integration and Participation at all Stages of Organization, Potential 
for Change, Knowledge and Education, Personal Disaster Preparation and 
Response, Labor Markets, Population and Demographics, Lifestyles and 
Community Capacity, Employment and the Economy, Resident Awareness, 
Knowledge & Innovation & Education, Personal Preparedness, Risk Knowledge 

Source: Collated from CRC (Parsons and Morley, 2017), CRDSA (Alshehri et al., 2015), NIST (Cauffman, 2015), 
RELi (Sharifi, 2016), TCRI (Perfrement and Lloyd, 2015), CoBRA (Plan), FCR (IFRC, 2014), CRS (Community and 
Institute, 2013),  LDRI  (Orencio and Fujii,  2013), USAID  (Frankenberger  et  al.,  2013),  CDRST  (Arbon,  2014), 
BCRD  (Chandra  et al., 2011),  CART  (Chandra  et al.,  2011), ResilUS  (Miles and Chang, 2011),  ICBRR  (Kafle, 
2010), BRIC (Cutter et al., 2014), CDRI2 (Shaw and Sharma, 2011), CERI (Team, 2010), CDRI (Peacock et al., 
2010), CRI2 (Sherrieb et al., 2010), CRI (Sempier et al., 2010), PEOPLES (Renschler et al., 2010), CRT (Localize, 
2009),  SPUR  (Poland,  2009),  DFID  (Twigg,  2009),  CARRI  (Cutter  et  al.,  2008a),  Hyogo  (UNISDR,  2008), 
USIOTWT (Program and Courtney, 2007), THRIVE (Davis et al., 2005), CRM (Enterprise et al., 2000). 

This paper will comply with the Cutter to refine them more fine-grained into three community resilience 
dimensions:  physical  environmental,  social  environmental,  and  individual  consciousness  dimensions 
(Cutter et al., 2014, Cutter et al., 2016, Cutter et al., 2008b).  Each of  these  dimensions  is  divided  into 
several sub‐dimensions, and these secondary dimensions are subdivided into several resilience indicators 
(Table 2). 

1) The  Physical  environmental  resilience  dimension  is  divided  into  three  dimensions:  mitigation 
space,  key‐mitigation  facility,  and  building  performance.  Mitigation  space  is  reflected  as  the 
potential  for  community  disaster  mitigation  space  to  resist  risks;  the  key‐mitigation  facility  is 
reflected in the resilience of community disaster mitigation facilities and the ability to respond to 
risks; Building performance is reflected in the community's potential buildings and environment 

to cope with and resist risks. 

2) The  social  environmental  resilience  dimension  contains  three  dimensions:  governance, 

autonomy,  and  civic  engagement.  Governance  and  autonomy  are  reflected  in  top‐down  and 
bottom‐up governance levels. The former one of management level to resist risks and the latter 
one  of  self‐management  levels  to  generate  resilience;  civic  engagement  is  reflected  in  using 
connectable social  forces and transformable  internal community  forces to enhance community 

resilience  (community groups,  residents, specialist teams, and social organizations are  involved 
in community resilience building). 

3) The  individual  consciousness  resilience  dimension  is  divided  into  cultural  awareness  and 

manpower  skills.  Cultural  awareness  is  reflected  in  the  perceived  risk,  emergency,  and  crisis 

response  sensitively,  and  the  community's  sense  of  belonging  and  identity,  response,  and 
sustainable development potential  for post‐disaster  recovery; manpower skills are represented 
by  the  stability  of  the  demographic  structure,  personal  habits,  access  to  resources,  and  the 
sustainable  development  potential  of  access  to  resources  for  resisting,  recovering  from,  and 

adapting to disasters. 
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Resilience  dimensions  provide  a  mirror  to  study  the  most  vulnerable  parts.  Because  vulnerability  is 
considered a  symbiotic  concept with  resilience, a decrease  in vulnerability  necessarily accompanies  an 

increase  in  resilience  in  the old  community,  and  vice  versa  (Wilson,  2012).  Thus,  urgent  issues of  old 
communities'  resilience construction can be mirrored by their key vulnerability  indicator.  It means that 

address those indicators' vulnerability can enhance their resilience.  

3. Classification and characteristics of old communities in China 

This  chapter  examines  the  classification  and  characteristics  of  old  communities  from  a  historical 
perspective (Figure 2).  

1949 and 1978 are two acknowledged important historical epochs international, the former marking the 
founding of New China and the latter marking China's reform and opening up. Before 1949, communities 

were of baojia system, which will not be discussed in this article. From 1949 to 1978, it was the era of the 
planned economy. The danwei system is a grassroots organizational form that accompanies the planned 
economy and has a political, economic, and social trinity. The state reigned people who worked in danwei 

(work unit) through the danwei system; those who did not work in the danwei, no work, free people, or 
the  vulnerable  groups were  ruled  through  the  street  committee  system,  thus  achieving  authoritarian 
control  by  the  powerful  government  under  dual‐track  parallelism.  Since  1978,  after  the  reform  and 
opening up, China has changed  from the planned economy  to a socialist market economy,  the danwei 

system  has  dissolution  gradually.  At  the  same  time,  the  street  committee  system  also  fell  into  a 
management dilemma because of  the  significant  changes  at  the  grassroots  level. With  that, grassroots 
management  step  by  step  shifted  to  the  community‐based  system.  In 1989,  the 7th  National  People's 

Congress declared "Organic Law of  the Urban Residents Committee of  the People's Republic of China," 
China has officially entered the era of community‐based management of grassroots. Until today, Chinese 
official documents distinguish between new and old communities using 2000 as the dividing line. 

The Street Committee System

Old communities

 The Danwei System

The Community‐based System

General communities

The Baojia System

20001949

1978

TIME

 

Figure 2. Community classification in historical perspective. Source: Author’s own photograph. 

3.1. Old communities of the street committee system 

Communities were mainly built  from 1949  to 1958, and a  small number were built between 1958 and 
1978. Most of these communities are self‐built houses without unified planning and implementation, not 
to mention property management. This type of community relies on Residents' Committees (RCs;  jumin 

weiyuanhui) for grassroots governance. 

Characteristic 

These  communities  were  the  earliest  to  be  built,  with  no  unified  planning.  Buildings  were  seriously 

dilapidated, and low‐rise housing was predominant as well as construction density  is usually high to get 
more  living space. Streets are cluttered, with a shortage of public spaces and narrow roads,  leading  to 
driving and  firefighting difficulty. Since most people gathered  to  live here spontaneously, and  then  the 
state  established RCs  to govern. As  a  result,  people here  have  a  sense  of  regional  identity and  strong 
neighborhood  culture.  Besides,  the  community  business  naturally  grew  with  settling,  traditional  craft 
workshops and informal economy were widely seen. 
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3.2. Old communities of the danwei system 

Communities  were  mainly  built  between  1958  and  1978  and  were  built  for  one  or  several  danwei 
(namely  work  units)'  employees  as  welfare.  This  type  of  community  relies  on  danwei  for  grassroots 
governance. In Wuhan City, they  include not only the staff dormitories of large enterprise and scientific 
research  institutes  such  as  Wuhan  Steel  community,  Wuhan  Shipbuilding  community,  but  also 
universities' communities in the 1980s and 1990s. 

Characteristic 

Compared with the street committee system ones, their planning modeled after the former Soviet Union, 
was logical and mixed land use (Chai and Zhang, 2010). This kind of planning provides easy access to daily 
facilities and significantly reduces traffic demand, thus maintaining a home ‐ work balance. Before 1978, 
the danwei community was an "acquaintance society," embracing a high level of social equality and social 
interaction and shaping the daily‐life circle based on the danwei compound (Chai, 1996), thus promoting 

even development and a strong  sense of place and belonging  (Bjorklund, 1986). These circles were the 
ideal spatial organization to guarantee individual needs and collective consumption, enhancing residents' 
life quality in an era of relative scarcity (Lu, 2006). 

However,  after  1978,  the  danwei  system  disappeared,  and  with  the  emergence  of  better‐designed 
commercial  housing,  wealthy  families  moved  out.  The  original  residents  relocated,  coupled with  new 

households  moved  in,  and  the  crowd  structure  became  complex,  a  sense  of  community  identity 
disappeared.  The  social  network  of  acquaintances  maintained  by  the  danwei  and  the  spatial  order 
gradually  collapsed,  the  danwei  community  became  a  "semi‐acquaintance  society,"  and  social  and 
individual vulnerability increased.  In addition, one of the significant drawbacks of the danwei system  is 
that  it  fosters  danwei  members'  dependency  through  resource  monopolization  and  spatial  closure. 
Because of  inertia, these people cannot adapt to the requirements of reformed grassroots governance, 
lacking initiative for self‐governance and participation. 

Meanwhile, these communities are also not sound physical space maintained. Unlike commercial housing 
communities  of  the  community‐based  system  mentioned  followed,  danwei  communities  were  no 

property management when they were first established. Danwei communities have lost the management 
and service original provided by the danwei system after the housing system reform in1978. Because of 
the absence of management and the passing of time, these communities gradually face aging and weak 

infrastructure, aging buildings, and infelicitous public spaces. The physical environmental vulnerability is 

increasing. 

3.3. Old communities of the community‐based system 

Communities  were  built  between  1978  and  2000,  which  most  commercial  housing.  This  type  of 
community  relies  on  GGOs  for  grassroots  governance.  GGOs,  namely  "two  committees"  in  the 
community: Residents' Committees (RCs) and Grassroots Party Organizations (GPOs).  

In  1978,  China  gradually  transformed  into  a  socialist  market  economy;  with  a  series  of  social  and 
economic  changes  such  as  housing  reform  and  social  class  differentiation,  commercial  housing 

communities have appeared as a "new urban society‐spatial phenomenon" in China (Bray, 2005). At this 
time, in response to the disappearance of the danwei system and the weakening of national hierarchical 
control,  commercial  housing  communities  first  appeared  in megacities  such  as  Beijing,  Shanghai,  and 
Guangzhou.  Then  they  quickly  spread  across  China,  which  fundamentally  ended  the  danwei  system's 
dominance in the city (Tomba, 2005).   
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Characteristic 

This  type  of  community  emphasizes  public  spaces  creating  than  before  housing  reform  (He  and Wu, 

2009). Residents from different backgrounds, cultures, and traditions  lack community awareness, which 
leads to the "stranger society" and the  increasing vulnerability of the social environment. To cope with 

this  problem,  the planner weakens  the  single building  structure and  strengthens  the  link between  the 
neighborhood and the courtyards, but it does not help much. Besides, open community planning was not 

popular  in  China.  The  planning  structure  of  these  communities  is  closed  and  inward  like  danwei 
communities to guarantee safety. But these communities have residential estate property management, 

and  danwei  communities  do  not.  However,  the  quality  advantage  gradually  fades with  time,  and  the 
commercial houses become old. 

3.4. Summary 

In essence, the street committee system and the community‐based system are similar. Because they both 

run  based  on  grassroots  quasi‐governments,  and  the  latter  is  a  progression  of  the  former.    As 
communities'  superiors  are  the  street offices  (SOs), communities  run under  SOs' authority and  rely on 
grassroots quasi‐governments to perform community management. So, these upgrades are reflected  in 
not  only  grassroots  quasi‐governments  but  also  SOs.  For  SOs,  (1)  SOs  were  not  part  of  the  official 
government  until  1978,  upgrading  from  quasi‐government  to  official.  Thus,  their  work  tasks  become 
more  extensive,  and  then  the  organization  body  larger.  For  grassroots  quasi‐governments,  (2)  Firstly, 

grassroots  quasi‐governments  became  more  emphasize  co‐governance.  After  the  community‐based 
system  was  established,  the  scene  of  the  "two  committees"  (RCs  and  GPOs)  were  formed  working 
together for grassroots governance. Whereas the street committee only depends on RCs to manage, and 
GPOs have not yet been established and have been acting in the name of RCs for a long time.  Secondly, 
the work scope of grassroots quasi‐governments has extended to all aspects within the community.   As 
mentioned  above,  before  1978,  grassroots  quasi‐governments  (RCs)  of  the  street  committee  system 

could only manage  the  residents who were not part of  the danwei  system.  But  after  1978,  grassroots 
quasi‐governments  (GGOs)  took over  the original danwei execution  function, and  their  jurisdiction has 
extended  to  all  the  residents  and  work  units.  In  addition,  grassroots  quasi‐government  staff  in  the 
community‐based system might have a higher management capacity than the street committee system 

because of the election system's update under open and reform transformation. 

Every kind of community is a particular historical stage product. It seems that each of the three types of 
old  communities  separated  and  has  its  characteristics. Nevertheless,  with  the  progression  of  time,  an 
individual community now is mostly not a single type of community but a mixture of two or three types. 
For example, (according to FGD), in 1949, the S community of Hanzheng Street was self‐built (the street 
committee system) by citizens at  the beginning. Then,  in 1964,  several danwei built danwei housing  in 
this community. By 1982, these danwei and self‐built houses and were partially demolished. Add some 

undeveloped land, and Developers built commercial housing in that area. After finished, this community 

has become a mix of the street committee system, the danwei system, and the community‐based, as we 
see  nowadays.  Since  the  Chinese  official  document  defines  from  large  to  small,  urban  grassroots 
following the "Community  ‐ Sub‐community  ‐ Community grid  ‐ Building" fine‐grained pattern. For ease 
of understanding, a single old community probably was a mix of the different types of sub‐communities 

as  the S  community. Nowadays,  the  community  has gone  to  the era of  the  community‐based  system. 

Even  though  one  old  community may be  a mixture of  different kinds of  sub‐communities,  it  is wholly 

governed by GGOs at the grassroots level, rather than danwei or only RCs. Therefore, the paper looks for 
old  communities'  inner  commonalities  with  history  view,  rather  than  widen  the  differences,  thus 
comparing with the general community. 
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4. Results & discussion: the vulnerability of old communities  

A  community's  resilience  is  related  to  its  historical  state,  meaning  its  past  community  capital  stock 
ensures  that  it  is  not  overwhelmed  by  external  pressures  after  a  crisis  strikes  but  quickly  absorbs, 
recovers, and gradually adapts to a new normal. Crisis action logic means a system reacting rapidly in an 
immediate  situation,  acting  when  inner  resources  are  available.  If  not,  whether  it  could  create  a 
replacement  with  something  unremarkable/possibly  discarded  in  the  normal  period,  or  could  recruit 
from  external,  which  determines  its  survival  or  not.  All  three  communities  are  generally  of  low 

construction  and  support  standards,  whose  capital  is  more  vulnerable  than  the  general  community, 

namely  scarcer  resources,  and  less  stock,  which  determines  the  action  logic  in  crisis.  Then  the  old 
community shows an intense vulnerability/not resilience compared to the general community (relatively 
"new"  community).  Researching  the  past  state  can  help  us  find  reasons  for  the  crisis‐response 
success/failures in old communities. 

Below is a summary of the vulnerability of old communities (Table 3). 

Table 3. Vulnerability of old communities 

Vulnerability 
dimension 

Vulnerability 
element 

Vulnerability 
carrier 

Probably causal factors 

Physical 
environmental 

Mitigation 
space 

Disaster evacuation 
centers 

Because of the long history of construction, the 
community planning scheme is unitary and 
backward. There is a lack of public space, even no 
or low accessibility of disaster evacuation centers. 

Disaster isolation 
spaces 

Insufficient community green space and open 
space. 

Disaster prevention 
and relief channel 

Road traffic is mixed, roads, public spaces and 
emergency access are seriously occupied by 
parking. 

Key‐
mitigation 
facility 

Disaster mitigation 
service facilities 

Lack of emergency reserve space or co‐location 
with other functional areas. 
Lack of emergency alarm system, 
Inadequate construction of barrier‐free facilities. 
Lack of medical services, community health 
service facilities. 
Lack of commercial facilities, or no facilities for 
emergency response. 
Lack of property services. 

Disaster mitigation 
infrastructure 

The lifeline engineering systems are imperfect, 
old, and severely damaged due to time. 

Building 
performance 

building 
performance 

The building is deteriorating, and the facility is not 
well equipped: Lack of hallway lighting, disaster 
prevention facilities, especially lack elevators, thus 
the elderly and disabled people cannot respond in 
time. 

Individual 
consciousness 

Cultural 
awareness 

A sense of the 
community identity 

Because of a large number of immigrants and a 
floating population, coupled with the lack of 
places and opportunities for collective activities, 
there is no community cohesion and increased 
friction. 

Resilience  Sensitivity of community stakeholders about risks, 
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awareness  emergencies, disasters and crises. Mainly due to 
low stock of knowledge. 

Manpower 
skills 

Family response 
Because of family composition, family reserve, 
family dragging, it is impossible to carry out 
emergencies as a family unit. 

Crisis response 
skills 

Because individuals are not sufficiently involved in 
disaster risk reduction exercises and training due 
to low education level, old age or too young age, 
or disability, and they cannot self‐study mitigation 
knowledge. 

Social 
environmental 

Governance 

Responsible 
government 
departments 

Misjudgment of emergency situations and policy 
failures. 
Excessive use of written tools for disaster 
reduction such as documents, research, and 
forms, resulting in reduced administrative 
efficiency. 
Failure of joint sectoral response to disasters. 

Governance 
dialogue 

GGOs effectiveness shows in enforcing their 
superiors' policies and communicating the wishes 
of the residents to superiors. 

Autonomy 

Planning and 
finance 

Inadequate and unsustainable community 
mitigation planning. 
Lack of autonomous disaster mitigation funding 
system. 

Empowerment and 
decentralization 

GGOs decentralize powers to residents, and GSOs 
empower residents. 

Willingness to 
switch identities 

Available volunteers inside the community. The 
willingness to transform from one's identity of 
residents to volunteer, including two categories: 
residents transform to normal volunteers, and 
residents who join the CCP change to party 
member volunteers. 

Civic 
engagement 

Social power 
outside the 
community 

Lack of external social power, external social 
organizations and social volunteers are restricted 
from entering the community to carry out 
activities, thus the participation is not sufficient. 

Resident 
engagement 

There are fewer participatory activities within the 
community, their sustainability is not sufficient, 
and residents are not engaged in activities with 
sufficient frequency. 

Organizational 
harmony 

Insufficient cooperation and communication 
between organizations, and insufficient contact 
between organizations and residents. 

 

4.1. Physical environmental vulnerability 

Since old  communities have  the  attribute of being old,  their physical  environment must have  suffered 
from  time  and  become  deteriorated  (Figure  3).  No matter  how  they  are  repaired,  their  performance 
cannot be compared with that of general communities. In addition, community planning techniques from 
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the  1950s  to  the  1990s  were  not  comparable  to  today's,  and  outdated  planning  and  construction 
materials have limited the rehabilitation and renovation of old communities. 

Figure 3. Physical environment chaos and decay. Source: Author's own photograph. 

Mitigation space 

1) Lack of disaster shelters and disaster isolation space 

Reasons for the lack of disaster evacuation centers are first that past urban planning lack of considering 
emergency  planning.  Hence,  the  community  was  not  equipped  with  reasonable  disaster  evacuation 
centers;  the second was  that  the  facilities near or within  the  community's  centers were  inadequate  to 
meet  crisis  response needs. Centers  can only be  considered  temporary post‐disaster  resettlement sites 
without basic living facilities or emergency supplies; the third was the construction and maintenance of 
disaster  evacuation  centers  are  costly,  and  the  probability  of  a  crisis  is minuscule.  The  redundancy  of 
evacuation centers is not guaranteed because it is contrary to the current fiscal tightening policy. 

2) Disaster prevention and relief channel being blocked 

In  the 1970s and 1980s, Chinese people  still  traveled mainly by  bicycle  and  on  foot.  In  the  1990s,  the 
majority of  families did not possess cars. The design of old community  roads primarily considered  slow 

traffic, delivery of goods, and firefighting needs.  It generally did not clearly distinguish between vehicle 

and non‐vehicle ones, nor did road classification. As well as, it did not anticipate sufficient parking spaces. 

With  the  improvement  of  living  standards,  the  number  of  car  ownership  has  increased  dramatically. 
Hence,  the  open  space  of  the  present  old  community  gave  way  to  parking  space,  making  the  green 
isolation space almost zero. 

The old community road structure is inward and closed, usually surrounded by buildings or separated by 
walls.  Add  to  that  parking  occupies  routes,  public  spaces,  and  emergency  exits.  Thus,  roads  cut‐off, 
parking and motorized traffic chaos, leading relief channels are seriously blocked. 

Besides,  the  living  costs,  residential  conditions  and  space  in old  communities  are  far  below  the  urban 
average. Often one or more extended families  live crowded in one house. As a result, to create private 
spaces to improve their quality of life, residents occupy sidewalks, public areas, and rooftop spaces and 
build  illegal  structures  to  increase  their  living  areas.  Life  passages  are  blocked  by  unauthorized 
constructions or clutters. 

Key‐mitigation facility 

Infrastructure  and  services  are  crucial  to  ensuring  life  safety  in  emergencies.  Infrastructure  in  old 
communities  is often  in a state of disrepair. Service  facilities are also poorly configured because of old 
technology. 

Within  the  public  health  crisis,  the  redundancy  of  health  care  facilities  is  particularly  important. 
Community  hospitals  may  not  be  available  or  maybe  in  an  inferior  condition  in  old  communities.  In 
COVID‐19,  the  lack  of  community  health  facilities  and  the  inequality  of  health  services  reduced  the 
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likelihood  that  residents would  be  nearby  for medical  care.  Initially,  people  in  old  communities were 

terrified of COVID‐19 and wanted credible support from a community hospital. But without community 
health care facilities and services, and only to flock to a few large hospitals, causing a collapse of health 
services citywide. This collapse information spread rapidly throughout the WeChat groups, exacerbating 
the residents' psychological stress and fear of the crisis. 

"My  daughter  accompanied  her  father  to  the  community  health  clinic  that morning,  and  the 
surgeon there only took his temperature and told us to hurry to Zhongnan Hospital after finding 
the  fever. My daughter drove him  to  the hospital and found a  line  full of people, not knowing 

which  one  was  infected.  Some  people  in my  community  said  that  there were  many  infected 
people  in  Zhongnan  Hospital,  and  some  even  fell  while  waiting  in  line,  and  the  hospital  did 
nothing about it." (HII 1) 

Notably,  the  jurisdiction  of  the entrances  and  exits  is  very  crucial  for  COVID‐19  spread  control.  In old 
communities,  only  sub‐communities  of  community‐based  systems  have  property  management 

corporations, while sub‐communities of the danwei and the street committee systems generally do not. 
There  is  no  dedicated  staff  to  guard  the  post  and manage  the  access  without  property management 

corporations. And it cannot count on the community staff, a too heavy workload for them to leave energy 

to do so. Thus, in the early stages of the epidemic, disease transmission was rampant in old communities. 

"I am a grid staff of grid Y in the S community of Hanzheng street. In February 2020, the weather 
was freezing. The community has no property management, which caused an enormous burden 
for us. From 5:00 to 9:00, we disinfected and sterilized the community. We had a rotating shift 
for gate control, and I usually worked from 7:00 to 9:00. From 9:00 to 11:00, I checked door‐to‐
door  to  the  grid  I  manage,  and  from  11:00  to  13:00,  there  were  three  older people  and  two 
disabled families in my grid, so I had to help them buy and deliver daily supplies. From 13:00 to 

17:00,  I patrolled  the community  to  see  if any people were  gathering. 17:00 to 19:00,  I visited 
back the residents who were sent to quarantine to make sure they were recovering well. Before 
the  epidemic,  19:00  was  off  duty,  but  during  COVID‐19,  I  needed  to  standby  inside  the 
community. Sometimes an urgent task comes down in the WeChat workgroup, and it is another 
day and night without rest." (KII 1) 

Building performance 

Buildings  in  old  communities  are  in  disrepair, with  peeling  exterior  walls,  no  lighting  in  the  hallways, 
leaking  roofs, poor  ventilation  and  lighting,  and  no  elevators.  The  lack  of  elevators,  in  particular,  is  a 
deadly blow to the vulnerable in the epidemic. 

"I  live alone  and  I went downstairs once every  two days before  the  pandemic.  I would  not  go 
down if I did not have to buy groceries and take out the trash. There are no lights in our hallway, 
and  sometimes  it  rains  and  there  is  water,  so  I have  fallen down  the  stairs  twice.  During  the 
epidemic, I did not go downstairs for two months. Luckily, I did not get infected. Mainly thanks to 
Xiao J (RCs staff) found me during the COVID‐19 mapping process and phoned me every day to 
ask  about my  shopping needs  and deliver  supplies  to my home. Otherwise,  I  do  not  know  if  I 
would have survived." (HII 2) 

4.2. Individual consciousness vulnerability 

Individual awareness resilience is related not only to the residents themselves and also to their families. 
The  individual awareness dimension can be divided  into  two secondary dimensions:  culture awareness 

and manpower skills. 
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“Every plan in a community requires the consent of 80% of the residents and their participation 
in the vote. Community K,  for example, has many tenants who hardly ever participate  in these 
plans.  Therefore,  many  projects  in  the  community  like  fire  training,  elevator  addition,  water 
meter relocation, and so on, cannot be implemented.” (FGD) 

Cultural awareness 

Cultural awareness in a normal period can be seen as community identity. Community identity is a spirit 
of  the  comprehensive  embodiment  and  centralized  reflection  of  many  components  of  community 

members'  values,  ideals,  beliefs,  and  behavioral  norms  (Yi,  2007).  Community  identity  is  vital  for 
community  resilience,  and  it  works  in  tandem  with  resilience  awareness,  which  is  a  sensitivity  for 
emergencies. Resilience awareness reacts within individuals and their families, and if there is community 

identity, they will unite not only inside but also out of the family sphere. Accordingly,  in an emergency, 
resilience awareness was combined with community identity, achieving collective action. 

Apart  from  the old  community's  inherent  inadequacy  in holding activities  due  to  venue  limit  (physical 
environmental dimension), differences (social environmental dimension) in lifestyles, work backgrounds, 
and  living  standards have exacerbated  (individual consciousness dimension)  conflicts.  Since  the  reform 

and opening up, the urban‐rural integration has provided many employment opportunities, and a bounce 
of agriculture workers have flocked to cities. As of the low rent the old community, many migrant tenants 
are  attracted.  Wealth  aboriginal  families  will  buy  better  and  new  housing,  moving  out  of  the  old 
community  and  leaving  the  economically  disadvantaged,  physically  disabled,  and  older  groups  to 
continue to live here. Thus, most people living in old communities are migrant workers, unstable financial 
or low‐income locals, all of them mostly have low education levels. 

Manpower skills 

Manpower skills are acquired through training or self‐learning. Groups differentiated live together leave 
people in old communities without community identity and they are disobedient and uninvolved, which 
is hard to maintain crisis skills training. Plus, most people lack self‐driven resilience awareness because of 

poor education. Therefore, helping them learn is not workable, and self‐learning also does not, leading to 
enhancing manpower skills being unrealistic.  

Individual  residents’ cultural  awareness  issues and a  lack of manpower  skills  can wreak havoc on  their 
family's  coping  ability.  Significantly,  this  vulnerability  can  be  exacerbated  if  the  family  has  elderly, 
disabled,  pregnant,  or  infant  children.  Therefore,  it  is  suspected  that  the  two  indicators  of  cultural 
awareness and manpower skills are highly correlated. 

4.3. Social environmental vulnerability 

From  the  street  committee  system  to  the  danwei  system  to  the  community‐based  system,  Chinese 
community  governance  has  gone  through  four  periods.  The  paper  compares  the  strength  between 

government  and  society  to  summarize:  (1)  the  first  stage,  "strong  government‐weak  society,"  the 
community under  the  all‐powerful  control of  bureaucracy;  (2)  the  second  stage,  "strong  government‐

weak  society,"  the  community  under  the  leadership  of  bureaucracy;  (3)  the  third  stage,  "strong 
government‐strong  society,"  bureaucracy  and  society  working  together  to  govern  community;  (4)  the 
fourth stage,  "strong government  ‐ strong  society,"  community autonomy, multi‐stakeholder  (including 
government) support.  

From  1949  to  1978,  the  state  ruled  society  with  a  single  strong  bureaucracy  through  the  street 
committee system and the danwei System, corresponding to the first stage. After the reform and opening 
up  in 1978,  the danwei  system  gradually  disintegrated.  The market  economy was  established,  society 
gradually escaped from the state power and rejuvenated. When the relationship between the state and 
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society changes, the power between two shows one decreases another growth, corresponding to the last 
three stages. Despite the society's power growth, community autonomy cannot be achieved overnight. 
Because social development is still incomplete, the state still has to supplement society's incompleteness. 

Therefore, communities are now further divided into more fine‐grained units, following the "Community 

‐ Sub‐community ‐ Community grid ‐   Building" pattern. The community grid  is a byproduct of the third 
stage toward the fourth stage of community governance, to realize the link between the regime and the 
individual. 

Governance 

Governance resilience needs to be maintained by responsible government departments and governance 
dialogue. Responsible government departments may be the various governments above the GGOs, or the 
government department responsible  for disaster reduction, referring  in particular to those government 

departments that have the authority to make formal disaster reduction policy decisions. The crisis  is an 
emergency, the time left for decision‐making is concise. It is very tested for the risk knowledge and local 
understanding of  government departments  to make  judgments urgently.  Correct  decision‐making  and 
efficiency become the resilience of government departments to deal with crises. 

Governance  dialogue  implies  the  effectiveness  of  governance GGOs  effectiveness  in  urban  areas.  The 
difference with the previous indicator is that the previous one is formal decision making, and this one is a 
combination  of  formal  and  informal  governance.  GGO  is  a  quasi‐government  without  official 

authoritarian power, and it exercises management as an "agent" of authority. The community grid, as a 
relatively  new product mentioned before,  is  under  the management  of GGOs  and  supports grassroots 
governance. It is also of a quasi‐administrative nature. Thus, it is divided into three levels: the first level 
comprises  leaders and staffs of GGOs, who manage and provide services to the community; the second 
level comprises community grid directors and grid staffs, who handle the daily affairs of the grid; the third 
level  comprises  property  management  corporations,  building  managers  team  and  home‐owners' 

committee, who  assist  in other daily  affairs of  the  community  (Renxian and Wenying, 2014). However, 

the community grid strengthens the autocracy to some extent. The "top‐down" management system of 
grids  contradicts  the  "bottom‐up"  self‐governance  ideas  and  demands  of  residents.  Therefore,  the 
community grid leads to conflict and then hampering governance dialogue. 

It  is hard to argue that there  is a substantial difference between old and general communities on these 
two  indicators  (responsible  government departments and governance  dialogue). These  two  indicators’ 
differences of  old and  new  communities are probably  direct or  indirect  effects  of  other  indicators.    In 
terms of the former indicator, if two communities (the old community the general community) share the 

same crisis decisions under  the same street office.  If not, these decisions may be different.   Therefore, 
this  indicator  is more  influenced  by  region  than whether  the  community  is  new or old.  Regarding  the 
latter  indicator, elections  for GGOs  leaders/staff are now held citywide, and  there  is a rotation  system. 
GGOs members working in an old community this year may reassign to a general community next year. 
For example, old communities possess a worse physical environment, resulting  in a  larger workload for 
GGOs than general communities. These people have less energy to organize community participation or 
perfunctorily in epidemic mapping, indirectly affecting government dialogue indicators. The paper points 
out these two indicators here because they are important in both new and old communities. 

Autonomy 

The autonomy of old communities  is weak  in  its plan & finance, empowerment & decentralization, and 
willingness to switch  identities. Notably, Grassroots Support Organizations (GSOs) support grassroots by 
participating  in community development projects and programs  in direct  action with  social  groups  and 
organizations and establishing progressive partnerships with community multi‐stakeholders (Balbis, 2001, 
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Boglio Martínez, 2008). GSOs can  facilitate community self‐governance, and old communities are often 
more likely than the general community to lack the support of GSOs. 

1) Plan & finance 

As mentioned before, Chinese  community governance  is still  transitioning  from  the  third  to  the  fourth 
stage, and  communities have  not  yet  reached  the  level  of  self‐governance. With extremely vulnerable 
physical environments, old communities cannot even guarantee a basic standard of living, not to consider 
sound  community  disaster  mitigation  development.  In  addition,  because  of  the  shortage  of  physical 
environmental  carriers  and  probably  lack GSOs  to act as  a delegate  for  investments, old  communities 

rarely  have  good  income‐generating  initiatives.  Hence,  no preparation  and  no  funding  for  community 
disaster mitigation planning are normal and understandable.  

2) Empowerment & decentralization 

GGOs are related to decentralization. GGOs are the "agent" of authoritarian power at the grassroots level 
in China. Namely, the superior government passes authority to the community and exercises  it through 
GGOs. Then, GGOs use participatory means, decentralize power to various stakeholders. They also need 
to ensure that community elites and community organizations do not intercept power.  

GSOs are related to empowerment and are mainly oriented to two categories: residents and GGOs. GSOs 
empower  residents  with  manpower  skills.  Besides,  GSOs  empower  GGOs  with  management, 
organizational coordination, crisis & risk resistance, and so on Therefore, if communities lack GSOs, then 
the ability to enhance residents and GGOs is not guaranteed. When a crisis hits, individuals and families 

do  not  have  the  risk  consciousness  or  capacity.  And  GGOs,  as  community management organizations, 
have no organizational capacity, too.  

Due  to  venue  availability,  it  is more  difficult  for old  communities  to  attract  GSOs  to  root  in  than  the 
general community.  It does not exclude that some areas have policy  incentives to attract GSOs to root 
these communities. Besides, the decentralization of GGOs in the old community may not be as smooth as 
in the general community due to the venue's limitations. 

3) Willingness to switch identities  

Volunteers  include  that  inside  and outside  the  community. Under  the  autonomy  dimension,  available 
volunteers inside depend on the willingness of residents to switch identities, whatever normal volunteer 
or party member volunteer.  Party member volunteers are those who join the Chinese Communist Party 
(CCP)  and are willing  to  serve as  volunteers providing  services  for  residents.  Those who  are  not  party 

members  are normal  volunteers.    In  the  same  situation,  the willingness  of party members  to  convert 
volunteers  will  be  stronger.    However,  situations  differ  between  old  and  new  communities.  As  the 
prerequisite for volunteering is can to satisfy one's own needs before helping others. Most people who 

live  in  old  communities  struggling  to make  ends meet  or  themselves  still  need  to  be assisted.  So,  the 
number of volunteers in old communities is much lower than in the general community. 

Civic engagement 

The civic engagement was affected by management, financial,  intellectual, and physical factors. At first, 
the engagement of external social power, including individual external volunteers, various organizations, 
departments, NGOs, the CCP associations, corporations, and non‐profit organizations, has to consider the 
utility of GSOs and GGOs. GSOs recruit resources outsides based on their robust social network. If GSOs 
do not support the old community, it  is brutal for GGOs to cross the community to get help from social 

volunteers.  When  social  power  is  recruited,  GGOs  perform  management  to  ensure  these  external 
volunteers go into the community orderly in crises.  
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Secondly, resident engagement is influenced by objective and subjective factors. It is objective that there 
is no venue available for the old community’s residents to engage. Besides, the government, corporations, 
or  foundations  fund  not  all  civic  engagement,  but  a  large  portion  is  self‐funded.  In  old  communities, 
residents may not be able to afford it. Low education residents bear no subjective awareness to engage,  
compounded  by  the  fact  that  old  communities  have  many  elderly  or  disabled  people  who  are  likely 

unable to move freely.   

“I am very willing to participate in various community engagement activities. But I have been laid 
off, and my monthly  state‐issued  low‐income  subsidy  is only 1,500  RMB.  I  usually  go  to  those 
activities  organized  by  RCs  or  NGOs  that  do  not  cost  me  anything,  but  I  am  not  willing  to 

participate in those activities pay my own.” (HI 3) 

Moreover, organizational harmony  is built through communication, the practice of community projects, 

and activities. Without organizations and  individuals  to engage,  the  interaction  between organizations 
and organizations and between organizations and  individuals  is  limited. They are unable  to understand 
each other's working habits and preferences, access local needs, and express their willingness to improve. 
As a consequence, organizational harmony cannot be constructed. 

Correspondingly,  GGOs  may  not  understand  the  residents'  needs  without  sufficient  activities,  which 

weakens  their  autonomy  capacity  and  strengthens  the  administrative  attributes,  and  then  affects 
decentralization. That means GGOs  only know how  to  implement policies  rather  than  create activities 
according to residents' needs. It is also challenging to develop a sense of community identity to promote 

collective action in crises, and at last old communities possess low social cohesion. 

5. Conclusion 

This paper hits the nail on the head by identifying the vulnerability indicators in the most vulnerable units 
of Wuhan city. It is hoped that it can provide ideas for other cities internationally, starting from the short 

boards of the barrel to analyze the reasons for their deficiencies, thus enhancing the city's resilience. 

Although  this  paper  tries  to  look  for  commonalities  among  different  types  of  old  communities,  thus 

identifying  the  differences  between  old  communities  and  general  communities,  but  the  facts  do  not 
smooth exactly work out as  envisioned.  The commonality between different  types of  old  communities 

lies  eminently  in  the  vulnerability  of  the  physical  environment  and  individual  consciousness. 
Nevertheless,  in  the  social  environmental dimension,  this  commonality  is not  so  significant.  Then  it  is 
even more difficult to compare this dimension to the old community and the general community.  

First,  as  a  carrier  for  community  engagement,  the  physical  environment  closely  influences  social  and 
individual  consciousness  dimensions.  The  old  communities  have  been  built  longer  than  the  general 
community and have suffered from a depleted physical environment, affecting the other two dimensions. 

Second, Low educational attainment  in old communities affects the ability of individuals and families to 

cope, and demographic differentiation prevents communities from collaborating, which in turn leads to 
the vulnerability of the individual consciousness dimension. Third, the social environmental dimension is 
more complex than the  first two dimensions. Objective & subjective, GSOs, GGOs, and  the CCP play an 
essential  role  in  it.  This  fact  makes  not  distinguish  the  old  and  general  communities  prominently 

separately in some indicators of this dimension. The old community suffers difficulty rooting GSOs due to 
objective venue constraints (not excluding policy facilitation). Therefore, among the indicators related to 
GSOs, this  indicator vulnerability of the old community  is more significant than the general community. 

GGOs  staff  in  old  communities  have  a  greater  workload,  making  it  impossible  to  divert  energy  to 
community autonomy. When a resident joins the CCP, he prefers to serve his community as a volunteer. 
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But when he  is  in  health  trouble,  then he  definitely  could  not  serve. Whether  party members  or  not, 
people  in  old  communities  have  a  more  significant  proportion  of  vulnerable  groups,  constraining  the 
number to participate in community building or volunteer. Thus, old communities generally have a higher 
vulnerability of social environmental dimensions than the general community, except that the causes are 
non‐linear. 

Furthermore, as we all know, there are many kinds of crises, not only public health crises like COVID‐19 
but also natural disasters like earthquakes, tsunamis, tornadoes, manufactured crises like nuclear power 
station explosions, 9/11 attacks, and chemical plant leaks. With all‐hazard scenarios, there are a series of 
indicators related to the resilience of old communities. Some indicators are more critical in specific crises, 
and it  is hard to ignore the impact of the vulnerability of these  indicators on a specific crisis. This paper 
tries to make these key  indicators available for all kinds of crises. However,  the discussion  in COVID‐19 
makes them inevitably more applicable to public health crises, which is a limitation of this paper. 
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Abstract

Under the background of the construction of ecological civilization in the new era and the initial
establishment of land and space planning, ecological spatial planning moves from background to
foreground in the context of spatial planning system, and the water system is an important factor
in the series of ecological elements. How to maintain the river ecological characteristics without
degradation is an important link in regional comprehensive management and ecological
transformation. It is also the key to improve the resilience of regional ecosystems. In view of the
lack of clarity in the research scale of water system ecological restoration and the lack of
exploration of natural hydrological cycle mechanism, this paper introduces the concept of
ecological wisdom to explore the framework of water restoration, emphasizing the protection,
restoration and learning simulation of water cycle mechanism. On this basis, combined with the
practice of ecological restoration in Weiyuan County, Sichuan Province,the concept of ecological
wisdom is used to learn to simulate the natural water cycle mechanism, and the water body
restoration framework is discussed from the cycle process in order to provide a certain reference
for related practices.

Keywords

ecological wisdom, county level, natural water cycle mechanism, water system restoration

1. Introduction
Water is the source of life, and human beings are naturally hydrophilic. The ancestors lived by the water
and built on the water. The meaning of the water system has gone beyond the scope of life support and
transportation, while pursuing an artistic conception of "the setting sun goes to the water and surrounds
the tower". Today, the water system carries the profound connotation of ecology and culture, but it is
also generally faced with the dilemma of "water loss" and "water control". At present, urban
development is transforming from the extensive development of "incremental expansion" to the
intensive development of "exploiting the potential of stock", from emphasizing "protection" and "ecology
priority" to using ecological catalysts to guide and activate regional development, . In the context of the
construction of ecological civilization in the new era and the preliminary establishment of territorial and
spatial planning, creating an inclusive, healthy and sustainable spatial ecological environment has
become an important issue in the new era. “The best doctors treat diseases that have not yet appeared,
middle-level doctors treat upcoming diseases, and lower-level doctors treat diseases that have already
begun”，Water as an important carrier of urban history, culture and ecosystem services is an important
factor of urban spatial form tissue formation, but also the region most development potential and vitality
of the city. Using the concept of ecological wisdom to understand the ecological laws of the water system
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is of great significance for improving the resilience of the water system and promoting the construction
of regional ecological civilization.

At present, domestic related researches are mostly concentrated in urban built-up areas, and there is
relatively little exploration of a regional water system restoration framework. Sorting out the
construction ideas of the regional water analysis strategy has certain significance for water space
restoration under the background of land space.Therefore, this article takes Weiyuan County as an
example, discusses the water body restoration framework based on the concept of ecological wisdom,
and explores a whole-region water body space restoration framework, hoping to provide a certain
reference for related practices.

2. Regional water system restoration framework under ecological wisdom
2.1 An important idea for urban ecological restoration: Ecological wisdom

Ecological wisdom originates from adapting to the environment. It advocates respect, protection and
conformity to nature. It is the sum of various survival strategies and survival concepts that can make the
environment more suitable for survival formed by the long-term interaction of living organisms with the
environment. It is persistence Under the premise of conforming to nature and protecting nature, we
should rationally use nature, transform nature, and make maximum use of it while minimizing risks. We
use word formation to analyze "ecological wisdom". Ecological wisdom is a dual concept that includes the
core features of natural ecology and the core features of human wisdom. The wisdom here has two
meanings. One is the wisdom of nature, just like bionics, imitating creatures in nature and designing and
manufacturing, as Jenny Benas said, "We live on a smart planet, and we are surrounded by geniuses.".
The second is human wisdom, that is, smart countermeasures, which means that humans make full use
of their own wisdom, skills, and methods to rationally analyze and simulate ecological processes, so as to
achieve the results of seeking advantages and avoiding disadvantages and turning disadvantages into
benefits. The two complement each other. The introduction of ecological wisdom theory in urban
ecological restoration planning can help cities form an "ecological self-discipline system", realize the
process of self-response, self-regulation, self-recovery, and self-improvement, and maintain the city for a
long time without using or using very little external force. Wisdom and ecological characteristics are not
degraded.

2.2 Construction of a global ecological restoration framework based on ecological wisdom

Regional water body restoration should be based on the current understanding and assessment of the
natural background, clarify the water cycle mechanism while mining natural resource endowments,
identify ecological spatial characteristics, evaluate potential risks, and discover its unsolved problems.
The assessment of the current water environment should start with field investigations, digital elevation
models, GIS analysis, and remote sensing analysis models. It is composed of county hydrological pattern,
water quality pattern, water quantity pattern, and water landscape pattern. It is through the analysis of
river basin flow direction, water source analysis, rain and flood analysis, and soil erosion sensitivity.
Through flow direction analysis, water source analysis, rain flood analysis,sensitivity analysis of soil
erosion,water quality analysis,biodiversity analysis,shoreline analysis and other series of analyses,
combined with the city ’ s topography and existing planning to establish a city-specific water area
database. Based on the urban waters database, the water body restoration target can be locked, which
can be specifically focused on four aspects: hydrology, water volume, water quantity, and waterscape.

Based on the urban waters database, the water body restoration target can be locked, which can be
specifically focused on four aspects: hydrology, water volume, water quantity, and waterscape. The
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rationality of the regional hydrological structure determines the regional water cycle process, and to a
certain extent promotes the improvement of regional water quality and water volume. Water volume
and water quality are closely related to the quality of waterscape construction. The rationality and
stability of the four provide high-quality ecological services for water bodies.

The key to water restoration is to simulate and study the internal mechanisms and laws of natural
ecosystems, energy conversion and metabolic processes, and the focus is on the control of the source,
process and end of the water cycle. This paper comprehensively summarizes the characteristics of water
body structure, builds a water area database, combines the ecological restoration pattern of the water
body, simulates the hydrological cycle process, proposes four pattern goals of hydrology, water volume,
water quality, and waterscape, and constructs spatial pattern system optimization, water cycle process
simulation, and multiple waterscape creation The overall resilience improvement strategy of the water
system is provided, and the corresponding construction project library is given(Figure 1).

Figure 1. Regional Water System Restoration Framework under Ecological Wisdom. Source: Authors.

3. Practice of water ecological restoration planning in Weiyuan County
3.1. Current situation and problems of water system

Weiyuan County is endowed with natural resources and has a unique world-class dome and mountain
topography. The county's river network is densely covered with twists and turns, and the rivers fluctuate
and fall, which has the characteristics of a typical mountainous city water system. Taking Liangmu
Mountain and Qingfengzhai as the watershed, the water system of Weiyuan County diverges from east to
west, the east flank converges into the Weiyuan River, which belongs to the Tuojiang River system; the
west flank converges into the Yuexi River, which is the Minjiang River system. Weiyuan County has
obvious differences between the north and the south, The north is mainly the natural ecological space
dominated by the dome and the mountain and the river water source area, and the south is mainly the
urban construction area and agricultural production space (Figure 2).
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Figure 2. Evaluation of the overall spatial types of Weiyuan County. Source: Authors.

Based on the water base database, the river system in Weiyuan County has the following problems.

First, the hydrological pattern needs to be optimized. The analysis of river network line density and water
source core density analysis shows that the river system is unevenly distributed between the north and
the south. Reservoirs and tributaries are mostly distributed on the north side of the county. Although the
river flow path is relatively abundant, it is generally cut off, which is not conducive to the region. The
water ecological cycle also affects the rationality and stability of hydrology, water quality, water volume,
and water features (Figure 3, Figure 4).

Figure 3. Water source analysis. Figure 4. Flow direction analysis. Source:Authors.

Second, the water volume pattern needs to be repaired. There are a lot of rain and flood sensitive spaces
in the western part of the county and the northern part of the main city, and the risk of rain and flood on
both banks of the southern river is also relatively high. A large number of urban soil erosion points are
formed around urban construction, roads, both sides of the water system, urban wasteland and other
spaces(Figure 5).
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Figure 5. Sensitivity of soil erosion and flood safety pattern map of Weiyuan County. Source: Authors.

Third, the water quality pattern needs to be purified. The water quality of the river system is affected by
urban construction and industrial and agricultural production, and it cannot purify itself within a period of
time. The water quality in the upper reaches of the northern part of the county is relatively good, but
some are also affected by surface and spot pollution, while the water quality in the south is relatively
average. In addition, the space of water sources needs to be improved. Some water sources are close to
pollution sources and lack sewage treatment facilities and garbage recycling facilities, Solid waste and
domestic garbage directly enter the river and surrounding construction activities have an impact on the
water quality of the water sources(Figure 6).

Figure 6. Water quality safety assessment map. Figure 7.Shoreline assessment map. Source: Authors.
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Fourth, the characteristics of the landscape need to be brought into play. Natural shoreline are mixed
with artificial shoreline. Natural shoreline are invaded by domestic waste from farmland, Artificial
shoreline are severely channelized. The quality of the shoreline is generally poor. Among them, the
qualityof productive shoreline are the worst. Need to increase the landscape characteristics to
activate(Figure 7).

3.2 Water system ecological restoration strategy

3.2.1 Ecological restoration pattern and goals

The water system is the blood flowing in the city, showing its vivid life. The Weiyuan water system covers
the whole area, connecting mountains, rivers, forests and fields, and plays the role of the regional urban
ecological framework. Therefore, the ecological restoration of Weiyuan County takes water as the vein,
relying on the relationship between mountains and rivers, to activate the five major spaces of the
abandoned land,mountains, forests, fields and town.Weiyuan form an ecological landscape structure of
"two areas, two veins, one screen, two rings, multiple corridors and multiple points", and build four
ecological patterns: water system safety pattern, mountain forest habitat safety pattern, natural disaster
risk safety control pattern, and multifunctional ecological landscape system pattern.

In terms of the target building, ecological restoration needs to correspond hydrology, water quality,
water quantity, water features four elements form a target, a target to build relationships need to
consider different spatial scales, usually considered from the macro, meso and micro three levels.
Weiyuan County uses the concept of ecological wisdom to simulate the hydrological cycle process and set
the overall goal of water body restoration as "connected and stable, diversified ecology, and coexistence
between corridors and landscapes". And set up sub-target systems based on different spatial scales,
namely, the macro level is” the north conserves the south and the purification, the green connection of
urban and rural areas”, the meso level is “the pattern optimization, the irrigation is orderly”, and the
micro level is “the integration of the scenery into the water and the clear water surface”. The purpose is
to build the Weiyuan water system into an ecological green belt that can promote urban and rural
stability and maintain the balance of county habitats.

3.2.2 Optimization of spatial pattern system

The optimization of the pattern system is the basis for achieving “connected stability” . The key to the
optimization of the spatial pattern system is to establish a safe and smooth water catchment network
mechanism. First, it is necessary to find the "breakpoints" of the water network caused by natural or
human factors to dredge the whole water veins, and form an overall pattern of flexible adjustment of the
water environment by moving the force of the whole region.Secondly, on the basis of system dredging, it
is necessary to implement zoning, classification and fine control according to water characteristics.
According to the water characteristics, Weiyuan can be divided into north water source conservation
area and south water purification area.The northern reaches through enrichment planting vegetation,
construction of water conservation zone soil desertification control, reduce soil erosion, increase water
resources regulation and storage capacity to ensure High-quality and sufficient water sources. While in
the south, clean and sufficient water resources are ensured through the construction of riverside
greenways and wetland parks, and water quality purification (Figure 8).
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Figure 8. Guide map of water system restoration strategy. Source: Authors.

3.2.3 Water cycle process control

Learning the water cycle mechanism is the key to improving the rationality and stability of the water
quality and quantity of existing river systems, and it is also an important measure for "ecological wisdom"
to restore the water environment and enhance water resilience. The control of the water cycle
mechanism should “ reorganize ” the river system on the basis of fully understanding the natural
movement of the water system. Based on the natural hydrological pattern of production-sink-flow, the
source, process, and end space are regarded as three important points for the study of water cycle
mechanism.

(1) Conservation and purification of water sources

As an important runoff generation space, the source affect water quantity and quality and waterscape.
Strengthening runoff space is the first step in the control of the water cycle process.In terms of ensuring
the stability of water volume, determine the main drinking water source and divide the three-level
protection area, set the corresponding protection scope and management and control requirements
(Table 1), build a water source conservation area around the Strengthening runoff space, and conserve
the water source in Weiyuan.Water body restoration under the concept of ecological wisdom should be
resilient to urban natural disasters and self-regulate the water structure. Therefore, in addition to
naturally formed water sources, corresponding open source measures are indispensable. Comprehensive
utilization of rainwater and reclaimed water, through the construction of stagnant ponds to collect
inverted rainwater for recycling, reducing the huge demand for fresh water. Fully consider the
ornamental nature of traditional foundation pond technology, and turn the construction of stranded
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ponds into a "wetland bubble" dynamic water landscape, with different water levels to set up non-stop
height difference and depth of plant landscapes to meet rainwater purification, storage, and infiltration ,
Stay and use, while bringing a good visual experience.

In terms of water quality safety, in addition to water source conservation, source purification and
pollution control should be carried out to alleviate the pollution of lake water bodies caused by rainfall,
build water pollution prevention measures, set up monitoring water intake points, and regularly take
water samples to ensure that water quality standards are met.

(2) Dredging control of the water cycle process

The original river system was affected by urban construction, production and life in the flow process, and
was trapped in the predicament of insufficient water and poor self-purification ability, and could not
purify the water body in time.The river system not only does not play a role in adding points, but has a
negative impact on the river's ecological service function, production output function and the quality of
the surrounding environment, and aggravates the ecological vulnerability.

The improvement of regional water quality should first consider sufficient water balance to form a
healthy water cycle process to enhance the self-purification ability of water circulation.The water balance
in the process should clear the confluence path. According to the characteristics of topography and
catchment zones, determine rainwater drainage zones and paths, protect and repair natural runoff
channels, dredge and extend the “breakpoints” of confluence paths, and rationally control and organize
surface runoff to enhance river drainage and flood discharge capacity. For urban built-up areas,
ecological water catchment pathways can be constructed by planting grass ditches and other methods,
and water catchment channels can be preset along the catchment pathways (Figure 8).

The reserved flood storage area and the addition of artificial wetland affect the improvement of water
quality and the stability of the total water body.Identify and control the rainstorm inundation area of
each basin based on the rainwater safety pattern, and select the area inundated by a 24-hour rainstorm
once in 10 years , reserve the area as the waterlogging storage area.To ensure the safety of life and
property of residents, urban construction is not allowed within the flood storage area as an area prone to
inundation, and the constructed area should be gradually moved out.Divide three-level runoff for flood
discharge and waterlogging drainage, use river dredging and ecological pollution to protect runoff,
dredge the water cycle, and strengthen the self-cleaning ability of water bodies.Combining the flood
storage area and the confluence path to create a green space, using low-impact development facilities
such as rainwater wetlands, wet ponds, and regulating ponds to extend the residence time of rainwater
on the ground, enhance soil water content to achieve water replenishment during dry seasons, and the
construction of rainwater gardens can also form a good Landscape effect.

The water cycle is continuously affected by industrial pollution, surface pollution and point pollution,
which intensifies ecological vulnerability. The source of water pollution in Weiyuan County is due to the
agricultural non-point source pollution in the process. For this, the livestock breeding pollution should be
strictly controlled. , Ban the livestock breeding in the prohibited areas, and timely deal with the pollution
of the livestock breeding outside the prohibited areas (Figure 8). Second, the application of chemical
fertilizers and pesticides should be controlled, and organic fertilizers should be implemented to replace
chemical fertilizers to effectively reduce non-point source pollution of agricultural products.

(3)End-of-flow regulation, storage and quality improvement

The "three-line" protection and control method is adopted, and different control requirements are
divided according to the level of the river, including the river center line, the river blue line and the river
protection range line.The "three-line" division method reserves a certain area outside the blue line of the
river as an ecological green corridor, which is an important place for water environment improvement,
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ecological restoration, landscape construction, and flood control and drainage.The planning is combined
with the classification of river systems in Weiyuan County to form the first, second, and third "three-line"
control standards (Table 2), and the "wetland bubble" landscape is built within the river protection scope
to build a park wetland, improve the quality of water and create a waterscape.

Table 1. Water source classification management and control requirements.

Water source Scope of protection zone

First-level protected area Water and land areas within a radius of 500 meters with the water
intake point as the center

second level

protected area

Water areas other than the first-level protection zone and land areas
within 200 meters above the normal water storage line, as well as
water areas up to 2500 meters from the entrance of the river flowing
into the reservoir (including all water areas of Tianxing Reservoir) and
land areas within 200 meters on both sides of the river bank

Quasi-protected area The water area up to 500 meters from the river in the secondary
protection zone and the land area with a depth of 200 meters on
both sides of the river bank

Table 2. Weiyuan County River System "Three-line" Protection Control.

River grade River width control Protection range line

First-level

Weiyuan River Central city area 50-100m ≤100m

Yuexi River —— ≤30m

Damu River Central city area 50-150m ≤20m

Second-level Longhui River, Wulong River,
Zhenxi River,Xinchang River

—— ≤15m

third-leve —— —— ≤10m

3.2.4 Multiple activation of waterscape

The characteristics of landscape pattern are related to water quantity, water quality, openness of water
surface, riverside vegetation, and riparian type.To activate the waterscape at the county level, we must
first increase the multi-level wetland space, and combine the storm flood safety pattern, sewage
treatment plant, and key reservoir planning to construct three levels of wetland space, which are rain
flood wetland, reservoir wetland, and ecological pollution control wetland.

Relying on the river orientation, spatial distribution characteristics of Weiyuan River and Yuexi River, and
the reservoirs along the line, a total of 20 wetland spatial systems have been formed , including “2 large,
3 medium and 15 small”(Figure 17).Combining the spatial pattern of wetland, greenway construction will
be carried out in riverside areas with superior landscape resources and good traffic conditions, and a
three-level riverside recreational ecological greenway system will be constructed. The independent parks,
wetlands, swamps and other habitats are organically connected through greenways, and the quality of
urban and rural spaces is improved by relying on the natural environment. According to the nature of
land use along the shoreline, three river style belts will be created for the Yuexi River Industrial Culture,
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Xinchang River Forest Wetland, and Weiyuan River Urban Humanities, and three levels of aquatic, water-
marginal, and interbank plant systems are configured (Figure 9).

Figure 9. Wetland space system diagram, Riverfront Greenway system map, Schematic diagram of
river style zone.Source: Authors.

4. Conclusion
Due to the complex impact of urban construction activities on river systems, not only the quality of urban
inland rivers has dropped sharply, but also the quality of river systems outside of urban built-up areas has
also gradually deteriorated. As a complex organism, various parts of the region are highly correlated,
resulting in unfavorable consequences. Therefore, it is very necessary to discuss how to maintain the
ecological characteristics of rivers from degrading for a long time at the regional level. Ecological wisdom
combines the core features of wisdom with the core ecological features, emphasizing the restoration of
original ecological functions and the simulation of ecological processes. This article takes Weiyuan County
as an example. This article focuses on Weiyuan County and introduces the concept of ecological wisdom,
emphasizing the protection and restoration of water cycle mechanisms and learning simulation. ,
Constructed a set of water body data construction, pattern target lock, water body restoration strategy
construction, and construction project database to determine the entire water body restoration
framework. However, as far as the current stage is concerned, the simulation of the water cycle
mechanism is currently carried out from three aspects: the source, the process, and the end. The
understanding is relatively shallow, and the next stage of discussion and in-depth research is needed.
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Abstract 

China will go from carbon peak to carbon neutral in the shortest time in the history of the world. 
To this end, China will carry out systemic structural change, transformation and innovation. All 
regions and provinces have made active explorations in policy formulation and implementation, 
specifically from two aspects of energy revolution action and spatial planning reform, by reducing 
carbon emissions and increasing carbon sinks, to build "carbon neutral" cities. The main path of 
energy revolution focuses on key areas such as in the field of industry and people's livelihood, 
energy supplying, promoting energy-saving and emission reduction technologies, put forward 
emission reduction measures. The main path of spatial planning reform focuses on the reform of 
spatial planning system; Create a comfortable living circle with appropriate scale, compact space 
and rich functions; Reserving development space for medium - and long-term strategic 
development of renewable energy; Optimize the spatial layout of low-carbon industry to help 
carbon neutrality. The low-carbon development path proposed by China to adapt to climate 
change means revolutionary changes in China's economic development model, energy, industry, 
infrastructure, space planning and even people's way of life.  

 

Keywords 

Carbon Neutral, Energy revolution, Reform of spatial planning 

1. Policies and practices for achieving carbon peak and carbon neutrality in 
various regions 

Climate change is globally recognized as a long-term systemic risk faced by human beings. The impact 
range and depth of global warming caused by human activities are gradually increasing. "Carbon Peak" 
and "Carbon Neutral" are climate commitments to reduce the expected global warming. In the global 
context, mankind is facing major ecological and environmental threats. To actively tackle climate change, 
China has committed to achieving the peak of carbon dioxide emissions by 2030 and achieving carbon 
neutrality by 2060.At present, China has decomposed carbon emission reduction targets from top to 
bottom, and each urban has put forward corresponding strategies based on the actual situation of its 
own region, so as to achieve low-carbon transformation and development throughout the country. 
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Figure 1. Geographical partition map of China. Source: homemade. 

1.1. North China      

North China has always been the main coal producing region in China. Shanxi and Inner Mongolia are the 
two provinces with the largest coal output, accounting for 27.66% and 26.04% of the national coal output 
in 2020 respectively, accounting for more than 50% in total. In order to achieve carbon peak and carbon 
neutrality, it is important to accelerate the reform of traditional energy structure and promote safe and 
efficient coal mining and clean and efficient utilization. 

North China also includes the megacities of Beijing and Tianjin.Beijing highlighted the "dual control" of 
carbon emission intensity and total amount, and clarified the timetable and road map of carbon 
neutrality. The first of Implementation direction is energy saving, improve energy efficiency; Second, 
reduce coal, oil and gas consumption to control the growth of fossil energy consumption; Third, 
vigorously develop local photovoltaic, heat pump technology and other renewable energy; Fourth, 
support green financial innovation and promote green technology upgrading; Fifth, expand urban green 
space and continue afforestation. Tianjin has focused on expanding green ecological space, strengthening 
ecological space governance, and promoting green carbon cycle governance. The first direction is to 
continue to cut coal, increase the supply of natural gas and the use of local non-fossil energy, and 
increase the proportion of green electricity; Secondly, optimize industrial, energy and transportation 
structures and vigorously promote green buildings; Third, we will accelerate the construction of green 
ecological barriers, strengthen the protection and restoration of ecological wetlands, continue to 
promote comprehensive coastal management, and improve the capacity of ecological carbon sinks. 

1.2. East China 

East China is the most economically and culturally developed region in China. But behind the economic 
development means a high proportion of energy consumption, energy consumption is the largest among 
the seven regions of China. In order to achieve carbon peak and carbon neutrality, the main measures are 
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mainly to accelerate the structural replacement of new energy to traditional petrochemical energy and 
increase the proportion of non-fossil energy. For example, the Shandong Peninsula "hydrogen corridor" 
will be built to accelerate the development of hydrogen energy. Anhui province and Zhejiang province 
have set definite quantified targets for the replacement of non-petrochemical energy and the number of 
units installed. Jiangxi province mainly develops photovoltaic, wind power, biomass and other new 
energy sources. 

In addition, while accelerating the energy revolution in East China, efforts are also being made to improve 
the carbon sink capacity of the ecosystem. For example, Jiangsu province has coordinated efforts to 
protect biodiversity and stabilize the carbon sequestration of forests, wetlands, arable land and oceans. 
In addition to promoting offshore wind power and green industrial clusters, Fujian province has also 
introduced "Forests into cities", "Windows to see green" and "Gardens to see outside" to increase the 
carbon sink of the ecosystem. 

1.3. Central China 

Central China is an important building materials production area in China, so the distribution of factories 
is also more extensive, adjustment and optimization of industrial structure and energy structure is the 
main way to alleviate the pressure of carbon emissions. Hubei province mainly develops circular economy, 
cultivates and strengthens clean energy industry, and promotes green buildings, green factories and 
green parks. Hunan mainly promotes green transformation in key industries such as steel, building 
materials, electroplating, petrochemical and paper making, and supports the exploration of zero-carbon 
buildings. Henan province has strictly controlled the production capacity of industries with high energy 
consumption and high emissions to build a diversified clean energy supply system. 

1.4. South China 

South China is close to the South China Sea, with abundant Marine resources and superior natural conditi
ons for the development of wind energy, marine energy and solar energy. South China is the developmen
t area of China's manufacturing industry, with many manufacturing and processing manufacturers and el
ectronic equipment manufacturers. Therefore, the key task in South China is the direction of energy cons
ervation and emission reduction, mainly promoting the development of clean energy by using coastal res
ources, and promoting the ecological and green transformation of traditional industries. 

Guangdong province mainly promotes the pilot demonstration of low-carbon cities, low-carbon towns, lo
w-carbon parks, low-carbon communities, near-zero carbon emissions and near-zero energy buildings. Gu
angxi province will mainly build beibu Gulf offshore wind power base and implement coastal energy proje
cts. In addition to its obvious advantages in forest carbon sequestration and ocean carbon sequestration, 
Hainan province also pays attention to the development and improvement of smart transportation constr
uction in the province, and promotes the green transformation development of the construction industry
 in the province. 

1.5. Southwest China 

Located in the middle and upper reaches of the Yangtze River and covering the Yunnan-Guizhou Plateau a
nd the southern part of the Qinghai-Tibet Plateau, Southwest China has better natural conditions for the 
development of hydropower, photovoltaic and wind power generation. Among them, Yunnan province, X
izang Province and Sichuan Province have proposed the development of "wind, light, water and other en
ergy storage integration project" to promote the multi-energy complementary development of water, wi
nd, light, storage, hydrogen and other integration. 

In addition, Guizhou province focuses on the development of new energy vehicle industry and the constr
uction of charging piles. Chongqing proposes the path of "one district and two clusters" to implement diff
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erentiated carbon peak. The central urban area establishes low-carbon transformation on the consumpti
on side by building low-carbon modern service industry, transportation system and green building system.
 The new area will be built into an industrial base for green advanced manufacturing, new energy and ne
w materials. Ecological protection should be strengthened to increase carbon sink of the three Gorges res
ervoir area town clusters in northeast Chongqing.The development of innovative green economy was em
phasized in the southeast Chongqing Wuling Mountain town. 

1.6. Northwest China 

Northwest China lies deep in the interior of northwest China, including xinjiang Uygur Autonomous Regio
n, Ningxia Hui Autonomous Region and northwest Gansu Province. This region is characterized by a large 
area, drought and water shortage, extensive desert, more sand, fragile ecology, sparse population, rich re
sources, difficult development, long international border and high average altitude. Due to the geographi
cal characteristics of Northwest China, it has sufficient sunshine during the day, less rainfall all year round,
 more sand and a wide terrain, which is not conducive to the laying of power grid but very conducive to t
he development of photovoltaic and wind power projects. Therefore, northwest China is a demonstration
 area of clean energy construction in China. 

1.7. Northeast China 

Northeast China is the traditional industrial development area of China. There are three industrial belts in
 northeast China, namely Shen-Da industrial belt, Chang-Ji industrial belt and Ha-Da-Qi industrial belt. The
refore, the energy consumption and carbon emission in northeast China are also serious. Considering the 
characteristics of regional development, the key tasks of carbon emission reduction in northeast China m
ainly focus on energy substitution and construction of green industrial parks. 

We will review the policies and practices of each province and urban, and work from two aspects, namely
energy revolution action and spatial planning reform, to build "Carbon Neutral" urbans by reducing carbo
-n emissions and increasing carbon sinks. 

 

Figure2. Total Carbon Emission Distribution of Provinces and Urbans（2017，Total carbon emission unit: 

million tons of carbon dioxide）；Tibet, Macao, Hong Kong and Taiwan were not included in the statistics. 
Source: WIND, Industrial Bank Research. 
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2. Energy Revolution Action 

The energy revolution is the "replacement of new energy", which will go through three stages. The first st
age is the "replacement of growth rate", in which the absolute quantities of fossil energy and new energy
 grow at the same time, but the growth rate of new energy is greater than that of fossil energy. The secon
d stage is "incremental substitution", in which new energy sources grow more in absolute quantities than
 fossil fuels. The third stage is "main substitution", that is, new energy eventually becomes the main ener
gy. At present, China's energy revolution is being driven simultaneously by the troika, carrying out the foll
owing practical work. 

2.1. Plan the emission quota and carbon peak schedule in key areas in advance, and 

propose the direction of emission reduction 

According to the targets of "peaking CARBON dioxide emissions by 2030 and achieving carbon neutrality 
by 2060", by 2030, China's carbon dioxide emissions per unit of GDP will drop by more than 65 percent co
mpared with 2005, and non-fossil energy will account for about 25 percent of primary energy consumptio
-n. 

At present, all departments are speeding up the formulation of carbon peak roadmap, planning the emiss
ion quota and carbon peak timetable in key areas in advance, guiding and strengthening market expectati
-ons. 

 Industrial measures 

For example, industrial fields include cement, steel, power industry, chemical industry and so on.

 The National Development and Reform Commission (NDRC) demanded that both total energy co

nsumption and energy intensity be controlled. The Ministry of Ecology and Environment made it 

clear to speed up the construction of a unified carbon trading market nationwide; The central ba

nk will improve the green financial system with the goal of promoting carbon peak; The Ministry 

of Industry and Information Technology continues to focus on the adjustment of steel and other 

energy-intensive industries. 

 Measures on people’s livelihood 

The construction industry in the field of people's livelihood needs to calculate the energy consum

ption and carbon emission of the whole life cycle of buildings. According to the relevant definitio

n of China Building Energy Consumption Research Report 2020, the total life-cycle energy consu

mption of buildings in China accounted for 46.5% of the total energy consumption in 2018, and 5

1.2% of the total energy carbon emission in China. Among them, the energy consumption in the 

production stage of building materials accounts for 51.3% of the energy consumption in the whol

e life cycle of buildings, 23.8% of the total energy consumption in China, 55.2% of the carbon emi

ssion in the whole life cycle of buildings, and 28.3% of the national energy carbon emission. The e

nergy consumption in the construction stage accounts for 2.2% of the energy consumption in the

 whole life cycle of the building, 1% of the total energy consumption in the country, 2% of the car

bon emission in the whole life cycle of the building, and 1% of the national energy carbon emissi

on. Energy consumption in the building operation stage accounts for 46.6% of the energy consu

mption in the whole life cycle of the building, 21.7% of the total energy consumption in China, 42.
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8% of the carbon emission in the whole life cycle of the building, and 21.9% of the national energ

y carbon emission. Therefore, carbon neutrality in the construction industry requires collaborativ

e work among various professionals such as planning, design, construction, operation and demoli

tion, covering five implementation measures of source reduction, recycling, energy substitution, 

energy saving and efficiency improvement, and negative carbon technology. 

Transportation industry in the people's livelihood, it is understood that the carbon dioxide emissi

-ons of the transportation industry account for about 10% of the total carbon emissions of the co

-untry, and the green transformation of the transportation industry dominated by road transport

-ation is imperative. The carbon emission sources of transportation industry include road transpo

-rtation, railway transportation, air transportation and water transportation. Road transportation

 accounts for 77% of carbon emission and is the mode of transportation with the highest emissio-

ns. The reduction of carbon emission in the transportation industry mainly reduces energy consu

-mption intensity through optimization of transportation structure and improvement of energy e

-fficiency, and achieves zero carbonization of energy through the use of electricity and hydrogen 

energy. 

2.2. We will promote low-carbon transformation of the energy system 

Use the existing styles and fonts without changing the setting. Continue to promote the energy supply re
volution, continue to vigorously promote the low-carbon transformation of the energy system, and furth
er accelerate the development of renewable energy and the deployment of storage and transportation fa
cilities. 

China continues to promote innovation in energy science and technology, which has become a basic force 
driving the reform of China's energy development. At present, China give full play to the north and west 
wind, light resources advantage, promote can complement each other, to speed up the energy storage 
technology and facilities deployment, to form a broader and more large-scale clean electricity intelligent 
scheduling new pattern, has established a complete water and electricity, nuclear power, wind power, 
solar power and other clean energy equipment manufacturing industrial chain. 

 

Figure 3. The Energy Internet helps go carbon neutral. Source: Dai. L. Q. , Carbon Neutral Industry Map, EMR. 
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According to the forecast data related to energy, China is now about 90% of the carbon emissions from el
ectricity and heat production, industrial, and transportation and other fields, to achieve carbon neutrality,
 China's energy structure will "accelerate transformation scene" : the disruptive changes: by 2050, China's
 electric power will be 53% of the terminal energy consumption. 92% of the electricity will be provided by
 zero-carbon energy sources, mainly photovoltaic, wind power, hydrogen and nuclear power. China's ene
rgy structure will achieve a low carbon transformation in the future, subversive adjustment, there will be 
a huge space for growth. 

2.3. Accelerate the spread of advanced energy conservation and emission reduction 

technologies, and vigorously tap the potential of energy conservation and efficiency 

Key points of promotion and application include supercritical power generation, onshore wind power gen
eration, large-scale ammonia synthesis, green lighting, etc. At the same time increase the power and indu
strial using carbon capture and sequestration, fourth generation nuclear power, large-scale energy storag
e technology, Marine geothermal power key low-carbon technologies such as research and development 
strength, and speed up the integrated gasification combined cycle power generation (IGCC), offshore win
d, high efficiency, low cost high efficiency solar building integrated heat pump system, pure electric vehicl
es and other technical demonstration. 

3. Reform of spatial planning 

Ecosystem carbon sequestration is to expand the traditional concept of carbon sequestration and innovat
ion, not only contains the carbon sink in the past people, through measures such as afforestation and veg
etation restoration process of absorbing carbon dioxide in the atmosphere, but also increased the grassla
nds, wetlands, ocean ecosystems such as contribution to the carbon sequestration, and soil, frozen soil ca
rbon storage of carbon fixed maintenance. Emphasis is placed on the balance and maintenance of the glo
bal carbon cycle by various ecosystems and their interrelated wholes. Biological carbon sequestration me
asures, mainly forests, grasslands, wetlands, mangroves and seagrasses, can continuously improve the ca
pacity of ecological carbon sequestration and play an important role in mitigating global climate change. 

 Carbon storage in terrestrial ecosystems 
China's terrestrial ecosystems stored 79.2 billion tons of carbon, sequestering 201 million tons 
annually, offsetting 14.1% of fossil fuel emissions during the same period. The carbon 
sequestration of China's terrestrial ecosphere is mainly due to the carbon sequestration 
contribution of important forest regions, especially the southwest and northeast forest regions in 
summer. Grassland is the second largest carbon pool after forest in China, and its carbon storage 
(including marsh grassland) accounts for 40% of terrestrial ecosystem carbon storage. 

 Wetland carbon storage 
According to relevant research data, China's wetland carbon storage (16.87 billion tons) is also 
one of the important carbon pools in China, accounting for 3.8% of the world's wetland carbon 
storage. Among them, the wetland plant carbon storage is 220 million tons (1.3% of the 
ecosystem), the soil carbon storage is 16.65 billion tons (98.7% of the ecosystem); The carbon 
storage of marshes, lakes, rivers and coastal wetlands is 102.0, 42.0, 19.2 and 540 million tons 
respectively. 

 Potential for ocean carbon sinks 
The ocean is the largest active carbon pool on earth. Marine ecosystems, including plankton, bac
teria, algae, salt marshes and mangroves, lock 55% of the global carbon and absorb about 30% of
 the carbon dioxide released into the atmosphere by human activities every year. Marine carbon 
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storage is 20 times that of terrestrial carbon and 50 times that of atmospheric carbon. It plays an 
important role in tackling global climate change, protecting biodiversity and realizing sustainable 
development.  

As a maritime power, China has a continental coastline of 18,000 kilometers and an island coastli
ne of 14,000 kilometers. Vast waters have river port, such as coastal shore of coral reefs and man
grove land types and mangroves, seaweed and salt marshes and coastal wetland ecosystem, the 
vast, the shelf sea, rich biodiversity and abundant Marine aquaculture and solid scientific researc
h strength, the ocean carbon sink, indicates that China has a large ocean carbon sequestration po
tential and realistic foundation. 

Therefore, in order to achieve the goal of carbon peak and carbon neutrality as scheduled, China has refo
rmed the original urban planning into a national spatial planning that covers all areas and all factors, stre
ngthened national spatial planning and use control, and effectively brought into play the carbon sequestr
ation of forests, grasslands, wetlands, oceans, soil and frozen soil, and increased the increase of carbon si
nks in the ecosystem. At the same time, efforts will be made to reduce urban carbon emissions and mode
rnize national governance capacity, starting from the following four aspects. 

3.1. The spatial planning system was reformed 

The urban planning system has been transformed into the territorial space planning system, which aims t
o coordinate the relationship between ecology and economy, supply and demand, government and mark
et, etc., as well as urban and rural planning, land and sea planning. The basic principle is to increase the c
arbon input of the ecosystem and reduce the carbon output caused by disturbance. By demarcating red li
nes for ecological protection, permanent basic farmland, and urban development boundaries, we will imp
rove the spatial pattern of China's territory, and protect and manage green infrastructure in natural prote
cted areas such as forest land, arable land, and wetlands. We will promote the construction of urban carb
on sink centers and suburban ecological barriers through climate-smart agriculture and forestry, increase 
carbon sinks, and enhance the capacity of urban ecosystems to capture carbon and regulate microclimate.
To explore the potential of urban blue carbon sinks, plant Marine carbon sinks such as mangroves and cor
al reefs in offshore areas, and promote the construction of Marine "forest grassland" projects such as sha
llow sea seaweed (grass) beds and deep-water macroalgae, so as to actively support the carbon neutraliz
ation strategy. 

3.2. Create a comfortable living circle with appropriate scale, compact space and rich 

functions 

The carbon emission dynamic database is used as the core quantitative tool for spatial optimization and p
roblem analysis of low-carbon cities, and the carbon emission efficiency of urban production and living is i
mproved from the perspectives of low-carbon industrial system, green transportation system, low-carbon
 municipal facility system, green infrastructure and other national spatial planning topics. 

 Establish dynamic database of carbon emissions from various land uses 
Following the "one map" of territorial space planning and the construction of urban information 
system, and following the idea of "multi-source data - accounting rules - land accounting", the 
construction is based on multi-source spatio-temporal data such as land use, facility point 
distribution, transportation routes, population density and energy consumption. 

The carbon emission accounting rules of energy consumption such as IPCC Guidelines for 
National Greenhouse Gas Inventory and Guidelines for Compilation of Provincial Greenhouse Gas 
Inventory were used to calculate carbon emission and carbon sink of different land uses such as 

1818



LIU, C.C.; SHA, X.T.;HU,N.;XU,Z.Y. China's Path Selection & Practice towards 
"Carbon Neutrality" 

 

 
 

57th ISOCARP World Planning Congress  
8-11 November 2021 | Doha, Qatar 

industrial land, road land, arable land and forest land, and build a dynamic carbon emission 
database. 

It provides data support for industrial layout, facility location and improvement of living 
environment, and helps optimize green infrastructure layout and regional multi-functional mixed 
development to achieve micro-scale carbon neutrality and climate improvement. 

 Improve the compactness of urban space layout 
Research shows that compact cities can help reduce per capita carbon emissions and carbon 
emission intensity. The construction of "carbon neutral" cities should focus on public 
transportation priority, low-carbon travel and reducing commuting, so as to reduce unnecessary 
commuting caused by going out to seek life services and reduce urban commuting carbon 
emissions. The basic principle is to increase the carbon input of the ecosystem and reduce the 
carbon output caused by disturbance. 

Advocate the construction of "narrow blocks, dense road network" urban grid, improve the 
compact urban space layout. 

The complex functions of the area will be enhanced to create a comfortable living circle with 
appropriate scale, compact space and rich functions. 

Follow the idea of "public transport pilot area - service center - urban grid" to optimize the urban 
spatial pattern, build the urban slow travel system and green infrastructure, optimize the "last 
mile" traffic and improve the proportion of high-carbon travel, and transform into a bicycle-
friendly city. 

"300 meters to see the green, 500 meters to see the garden", in the "narrow road, dense road 
network" in the city grid layout reasonable street green space, pocket park and other sites, 
advocate residential greening, roof greening and other building three-dimensional greening, 
increase the living community green coverage, effectively adjust the community microclimate, 
optimize the living rest experience. 

 
Figure 4. Case study: Low-carbon development model of China-Singapore Eco-city. Source: Tianjin 

Eco-city planning 
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 Carbon sequestration and purification to improve the capacity of urban carbon sink 
Urban parks, wetland parks, country parks and other open space systems and ecological 
protection areas are carbon sink centers. The construction of carbon sink centers in urban 
centers and marginal areas will play a role in carbon capture, climate regulation, pollution 
control and ecological conservation. With the help of suburban agriculture and forestry areas to 
create ecological barriers, realize the "eco-economic" composite function of carbon capture, 
carbon sink economy and soil and water conservation. With river and lake banks, green 
mountains and green gardens and urban roads as carriers, safe flood passage, natural ecological 
corridor and cultural leisure corridor will be constructed to integrate carbon sink, ecology, 
landscape and rest, an which can effectively absorb carbon dioxide and air pollutants generated 
by adjacent traffic. Play important role in slow passage, passage breeze, protective corridor, 
noise barrier and so on. 

3.3. Reserve development space for mid - and long-term strategic development of 

renewable energy 

 Systematically evaluate the development conditions of various renewable energy resources 
Solar energy and wind energy have low energy density, and their space demand will be much 
higher than that of traditional energy generation when they are developed and converted into 
secondary energy such as electricity. 

According to the Control Index of Photovoltaic Power Station Engineering Land Use, the land 
demand for photovoltaic power generation includes the land for photovoltaic array, substation, 
operation management center, power collection line and field road. Compared with traditional 
power generation, the land demand for photovoltaic power generation is 40 times that for 
typical coal-fired power plants and 75 times that for typical gas turbine power plants. 

According to the Construction Land Index of Power Engineering Projects (Wind Farm), wind 
power generation projects include wind turbines, unit substations and operation management 
centers, etc., and the land demand of a single unit is equivalent to that of traditional power 
generation. However, in addition to the land demand of the wind turbine itself, the unit also 
needs to meet the spacing requirements ranging from 500 meters to 800 meters. Wind farms 
and their surrounding areas of land use will be greatly restricted. 

Therefore, the development conditions of various renewable energy resources should be 
systematically evaluated. Rich solar energy resources are concentrated in the western Tibetan 
Plateau, central and northern Tibet, most of Qinghai, northern Gansu, eastern Xinjiang and 
central and western Inner Mongolia. The land wind resources are concentrated in Inner 
Mongolia, Gansu, Xinjiang, Qinghai-Tibet Plateau and northeast China. Although the wind energy 
resources are high in some parts of eastern coastal areas, the development space is limited due 
to the restrictions of population density, vegetation coverage and other factors, and the 
development potential of wind energy is limited. China's energy consumption centers are 
densely distributed along the eastern coastal areas. 

 We will create more space for renewable energy development in light of local conditions 
As a result, China's proposed adjust measures to local conditions, combing the region (including 
pumped storage, similarly hereinafter) of water and electricity, wind power, solar, biomass energ
y, geothermal energy and other renewable energy development layout and the relationship betw
een the national spatial planning, system analysis of ecological, environmental protection, forestr
y and grassland, brigade, military and other factors restricting the renewable energy developmen
t and construction land. Research and put forward various renewable energy development space. 
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Combined with the development trend of various renewable energy technologies, the developm
ent potential and distribution of various renewable energy resources in this region are deeply ev
aluated. 

At the same time, considering the implementation of China's energy revolution strategy and the 
need for large-scale development of renewable energy in the future, coordination with territorial
 space planning should be done to reserve development space for medium - and long-term strate
gic development of renewable energy. Territorial planning needs to pay special attention to and 
strictly implement the use of energy corridors and major facilities located outside the urban bou
ndaries, as this is the guarantee of the entire urban life system. 

From the perspective of demand, we need to study the upper limit of urban or regional energy d
emand under low carbon constraint and carbon neutral scenario, and also from the perspective o
f supply, we need to study the supply system to guarantee urban or regional energy security, and
 balance and optimize the substitution relationship and supply structure of various kinds of energ
y. On this basis, complete the layout and land use of electricity, natural gas, oil products, coal, re
newable energy and other supply channels and facilities. 

3.4. Optimize industrial spatial layout to help carbon neutrality 

The core industrial structure of China's carbon neutrality industry chain can be roughly divided into three 
parts from carbon emission to carbon absorption. The front end strengthens the adjustment of energy str
ucture, replaces high carbon with low-carbon, and replaces fossil energy with renewable energy. Upgradi
ng energy conservation and emission reduction at the middle end, including industrial structure transfor
mation, improving energy efficiency, strengthening low-carbon technology research and development, an
d improving low-carbon development mechanism; At the back end, the level of resource recycling is stren
gthened, the producer responsibility system is implemented, and the recycling and reuse of resource pro
ducts is promoted. The natural cycle combines carbon trading to achieve carbon neutralization through c
arbon sequestration and carbon offsetting. 

Therefore, focusing on the carbon neutral industrial chain also needs to optimize the spatial layout of the 
carbon neutral industry. Based on understanding the demand for industrial land, land use policies should 
be formulated and the forward-looking layout should be incorporated into the actual situation. The layou
t and development of high-carbon and high-carbon industries will be limited through territorial and spatia
l planning. The plan should reflect the concept of green development and low-carbon and zero-carbon tra
nsformation, and strengthen control of the use of national space driven by the goal of "carbon neutrality".
Coordinated with ecological environment department management, through the establishment of carbon
 intensity standard measures such as various types of land, on the basis of detailed planning, land supply 
control "play dates" and high carbon industry, develop the natural resources development and utilization 
of "carbon friendly" project list, the project examination and approval of construction projects, planning a
nd design, and construction for the operations such as the whole process of implementation of carbon e
missions verification management. In terms of land use and access to the environment, we will support t
he establishment of a new type of power system dominated by new energy sources. Encourage the use o
f carbon capture, application and storage (CCUS) technologies in key industries such as cement and steel 
production, hydrogen production from fossil fuels, waste incineration and power generation. 

 

Conclusion:  China's proposed from “Carbon Peak” to “Carbon Neutral”, carbon transition only 30 years, 
while developed countries need to 60 years to 70 years, is a very powerful positive goals, means from the 
development mode to the sources of energy, industry, infrastructure, space planning, and even the trade 
and consumption, China will conduct systematic structural change, transformation and innovation. 
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China's move to a low-carbon development model that is carbon neutral and adaptable to climate change 
can make an important contribution to boosting global confidence in climate. 
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Abstract 

The recent times see cities at forefronts in the fight against the pandemic in the framework of the 
harmful effects of climate change and urban inequalities issues. This territorial and urban 
condition is emphasizing the need for a 'holistic' approach to urban resilience and the importance 
to focus on sustainable mobility policies and planning towards green and inclusive metropolis. 
The main goal of this paper is to investigate and highlight innovative approaches in European 
Sustainable Mobility Plans, aimed at overcoming the sectoral critical aspects within a 
metropolitan resilience perspective. Bologna represents a paradigmatic case of sustainable 
metropolitan area with new plans based on resilience, cohesion, connectivity. Findings and 
lessons are expected to be useful in order to extract relevant suggestions for the specific 
interpretation styles of resilience in planned strategies and specific projects to be applied, notably 
in the European context. 

 

Keywords 

Resilience, Mobility, Metropolitan Cities 

1. Resilient cities in changing scenarios 
The contemporary city is characterized by high levels of soil sealing and private mobility which contribute 
to air pollution, a progressive lack of biodiversity, water risks, global warming fostering frequent 
calamitous events in the framework of climate changes (IPCC, 2014). Urban sprawl is also accompanied 
by a fragmentation of public space, urban fabrics and local communities which feed the metropolitan 
socio-economic polarization, exacerbated in the new millennium by the economic crisis of 2008 and the 
pandemic of 2020. In particular, the recent times see big cities at forefronts in the fight against the 
pandemic facing the spatial, environmental and social issues of poor accessibility to public facilities, lack 
of open green and blue spaces and infrastructure, imbalanced distribution of commons, discontinuity of 
pedestrian and cycle networks, worsened by social distancing measures related to Covid-19 (Un-habitat, 
2020; OECD, 2020a).  

These issues have increasingly emphasized the need for an authentically 'holistic' perspective to urban 
resilience (UNDRR, 2010), already fostered by the Sustainable Development Goals and European Policies. 
Unfortunately, when a term is so successful to permeate the common international lexicon, it runs the 
risk of becoming trivial and suggests a clarification in order to define specific theoretical and operational 
references.  

In this context, the paper intends to highlight how resilience can be considered the key to rethink the 
multiple dimensions of regeneration in a holistic approach, combining spatial, environmental, social and 
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institutional issues. In consistency with the recent theoretical and operational references for urban 
resilience (§ 1.2), this concept is reflected in the integrated approach of mobility strategies between 
public, green and movement spaces in the framework of climate changes and pandemic issues (§ 2). 
Furthermore, the concept is supported by a strategic set of planning tools, as in the case of Bologna (§ 3); 
hence the possibility to argue some main references for plans able to entangle the structuring choices for 
urban and environmental sustainability, tactical urbanism and participatory approach (§ 4). 

1.1 Paper goals and methodology 

Starting from the topics of common research projects and scientific collaborations, the main goal of 
authors in this paper is to investigate and highlight innovative approaches in mobility planning practices, 
aimed at overcoming the sectoral critical aspects in a holistic perspective of metropolitan resilience. 
Looking at the emerging interpretative trends of issues arising from climate change and pandemic 
phenomenon, it is possible to focus on different cultural models through the analysis of one specific case-
study – Bologna metropolitan City – with particular reference to recent mobility strategies and tools. The 
work has adopted the inductive method and the classic case-study interpretation keys (Yin 1984) 
developed with a qualitative approach and supported by direct sources, in order to extract relevant 
suggestions to support the interpretation of urban resilience in planned strategies and specific projects to 
be applied, notably in the European context. In particular, virtuous experiences in Italy, France, Spain 
have delivered significant results and references useful for introducing innovation in policies and planning 
practices in the Italian context. To this end, the integrated and participated planning process in the 
metropolitan area of Bologna for the Sustainable Mobility Plan appears particularly advanced due to its 
consistency with the holistic approach promoted in EU policies. 

2. Emerging mobility for resilient metropolitan cities 
In a theoretical perspective, the polysemous nature of the term "resilience" in urban policies is enabling 
innovative multi-disciplinary entanglement, implementing a virtuous dialogue between several 
knowledge domains (such as health, ecology, environment, socio-economy, law, planning). Resilience is 
an answer to urban complexity and interactions, guiding all these sectors towards a sustainable urban 
metabolism, the use of smart technologies, the implementation of eco-friendly and adaptive urban 
spaces and networks. "Urban Resilience is the capacity of individuals, communities, institutions, 
businesses, and systems within a city to survive, adapt, and grow no matter what kinds of chronic 
stresses and acute shocks they experience” (Rockefeller Foundation, ‘100 Resilient Cities’ initiative).  

2.1 Towards a holistic approach to urban resilience 

Moreover, resilience, deepened in the framework of an ecosystemic perspective (Acerno, 2015), is 
related to the concept of anti-fragility (Taleb, 2007, Blecic & Cecchini, 2016) that fosters the capability of 
adaptation to external perturbations, facing vulnerability and preventing risks, offering multiple and 
coordinated actions and ways of interventions that enable improvements of systems within rapid stresses 
and long-lasting changes. This concept thus fosters a proactive character of dynamism and adaptation of 
transformation choices to environmental, economic and socio-cultural changes and pays attention to the 
uncertainty of the scenarios and the scarcity of resources and the need for data analysis, flexibility, and 
reversibility. At the same time, it affirms the importance of being rooted in the milieu and place-based 
approaches, focusing on the overall and multi-scale quality of the networks of physical, cultural, 
economic and social relationships. With such objective, it is evident that urban resilience requires an 
integrated innovation between material networks (infrastructures and transports as well as green 
corridors) and immaterial networks (ICT, regulated social interactions and institutional cooperation) 
considered strategic vectors for a ‘smart city’ and for the ‘right to the city’ (Amato et al., 2019; Lauri, 
2021).  
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In an operational perspective, the post-pandemic recovery policies, launched in 2020-21 through the 
allocation of huge public resources at international level (i.e. the USA ‘American Jobs Plan’ or the ‘Next 
Generation EU’), put the emphasis on the resilience concept (Italian ‘National Recovery and Resilience 
Plan’, 2021) that fosters an integrated strategy on material and immaterial networks (from the ecological 
transition of rails to MaaS), in consistency with the cohesion principles of territories and civic 
communities. Furthermore, the documents point out the importance of the strategic dimension for 
planning in order to coordinate the different interventions and actions coming from the stakeholders and 
the city-users and to mend the separation between top-down policies and bottom-up practices.  

2.2 Mobility strategies and urban regeneration 

The post-COVID-19 phase brings with it the potential to build "a new normal" (OECD, 2020b) in cities, 
placing issues related to the health and social distress of citizens but also to the vulnerability of economic 
systems at the centre of regeneration strategies. Urban planning, which was born in the industrial age as 
a discipline aimed at addressing sanitation problems and the organization of urban networks and 
services, took on new responsibilities in the twentieth century, starting from the awareness of the 
complexity of contemporary city, and of the deep interrelations between anthropic and natural dynamics 
in the Anthropocene era (Crutzen, 2000). 

In this context, mobility models and infrastructures assume a central role, starting from data that confirm 
not only the contribution of road transport to greenhouse gas emissions in European urban areas (equal 
to about 25%) but also the related economic and health effects (EEA, 2021). 

The global and European agendas offer a reference framework for national, regional and local 
governments to promote a new paradigm of sustainable development, giving priority to investments and 
resources that hold together objectives intervention (environment and landscape, mobility and 
infrastructures, public space and urban services), tools (policies, plans, programs, projects) and scales of 
intervention (European, national, regional, local) placing the theme at the centre of a multilevel 
governance framework of resilience. 

Urban resilience finds particular concreteness in the choices aimed at strengthening sustainable mobility 
and ecosystem services in the construction of urban networks, reconfiguring the methodological 
references for the planning, design and management of urban space. Integration of urban and mobility 
strategies and tools are the base for innovation and the keys of best practices. Looking at the ‘space of 
movement’, new planning tools can overcome ancient separations with the land use design and the open 
space system by concretely implementing integrated regeneration strategies (Un-Habitat, 2020; OECD, 
2020a). 

First of all, the EU SUMP (Sustainable Urban Mobility Plan) officially introduced through the ‘Mobility 
Urban Package’ [(COM 2013) 913] and the following and progressively implemented by the 27 member 
states represents the ambition of combining mobility and transport infrastructures with the urban space 
design in order to implement the ecological transition through the coordination of different 
infrastructure networks and urban spaces, overcoming a sectoral approach. The main good practices 
have been held in Bologna as well as in Bruxelles Capital Region, Grenoble and Great Manchester.  

Furthermore, the combination of cycle, green and public spaces networks are the specificity of Spanish 
practices experimented in the context of the arising role of the Estrategia Nacional de Infraestructura 
Verde y de la Conectividad y Restauración Ecológicas through new tools that integrate the construction of 
mobility, public spaces and green networks: emblematic examples are the tools place put in in Vitoria-
Gasteiz such as the integrated Mobility and public space Plan and the Plan de Acción Territorial de la 
Infraestructura Verde del Litoral de la Generalitat Valenciana (Ravagnan, 2019) where the cycle system is 
a backbone for the construction of a multiscalar green infrastructure.  
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Additionally, many Mobility Plans are developing “local mobility grids” (Cerasoli & al., 2021) in order to 
improve local accessibility of facilities and centralities. This goal is supported by the theoretical concept 
of the "ville du quart d'heure" (Moreno, 2020) consolidated within years of studies and pointed out in the 
phase of Pandemic in the Paris case study. The 15 minutes-city promotes a reorganization of local 
accessibility with compact fabrics and services, in order to enable an increase in the quality of life in the 
ordinary phases and risk reduction during environmental and health crises. A proposal for a local grid is 
also developed in the Good Move Mobility Plan for the Capital-Region of Bruxelles 2020-2030 (awarded 
as best SUMP in 2020), where the design strategy of the ‘Espace rue’ proposes an hypothesis to organize 
relationships, interactions and conflicts between public spaces and mobility space at local and urban 
scale, highlighting the importance of an integrated approach to streets, in consistency with the indicators 
of the “healthy street” defined by Transports for London (Transport for London, 2020).  

Finally, the flexible and reversible expansion of the space dedicated to pedestrians and local greenery in 
the framework of “tactical urbanism”, from the Superillas in Barcelona (Rueda, 2016) to “Piazze aperte” 
in Milan is clearly paying a growing attention to cycle paths, as a method for the implementation of 
temporary bike lanes or as an experimentation for future structural projects of cycle systems in SUMP, in 
order to test the interest of citizens and the possible synergies and conflicts with other forms of mobility 
and public spaces (Amato et al., 2019).  

These strategies are the common keys of numerous experiments and studies at an international level 
that reveal an acceleration and timeliness of practices in some metropolises: Bologna, Milan, Paris, 
Brussels, Barcelona, Madrid, New York, Bogotà, Lima (OECD, 2020a). This timeliness is closely linked to 
the consolidation of structural choices on sustainable mobility considered a priority both by the 
administration and by the citizens, who have been involved for years in participatory processes and 
debates on urban regeneration. Among these, Bologna represents an emblematic case in Italy, also for 
being the first metropolitan city to approve the Sustainable Urban Mobility Plan following the EU format. 

3. Bologna Metropolitan City: holistic approach to mobility 
Bologna represents a paradigmatic case of sustainable, thriving community, a surprising cradle of policies, 
plans and projects conceived, developed and implemented following the idea of an emerging identity of 
‘small metropolis’ based on resilience, cohesion, attractiveness, and connectivity to be pursued through 
the construction of innovative tools in which mobility networks are not conceived as a sectoral dimension 
but as crucial bridge connecting ‘polis’ to ‘civitas’ and ‘urbs’. 

Within few years the local public institutions, the Metropolitan City and the Municipality of Bologna in 
particular, have been able to pursue an extraordinary rich and effective path conceiving, discussing and 
approving numerous integrated and coherent tools in order to face the emerging challenges of 
contemporary urban communities. Bologna Municipality has recently approved an intriguing new General 
Urban Plan (July 2021) pursuing an advanced strategic profile according to the innovation principles 
introduced by the Emilia Romagna Regional law (n. 24/2017). Looking at the inter-municipal level, recent 
planning tools as the Metropolitan Strategic Plan, the Metropolitan Territorial Plan and the Sustainable 
Urban Mobility Plan (SUMP) are proving to be original interpretations of integrated and inclusive planning 
process, particularly consistent with the holistic approach promoted by European policies. In the 
following lines it is particularly highlighted the crucial role played by mobility and its plans in pursuing and 
interpreting urban resilience. 

3.1 The ‘architecture’ of plans supporting the emerging metropolis 

In Italy, metropolitan areas are still a young, ‘in progress’ juridical reality. The first legislative measure 
that had instituted them more than 30 years ago (l. 142/1990) didn’t find mature conditions to be 
implemented. The relaunch occurred only few years ago by the re-introduction of the ‘Metropolitan City’ 
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institution (l. 56/2014), whose primary mission was the identification and coordination of development 
strategies for the whole metropolitan area through a Strategic Plan. 

Within the framework of the UN ‘Agenda 2030’ objectives and the ‘Bologna Charter for Environment’, 
Bologna - the first new Metropolis constituted in Italy (2015) - approved its Metropolitan Strategic Plan 
(PSM 2.0) in 2018 with the aim of pursuing three fundamental dimensions: sustainability, inclusiveness 
and attractiveness. Sustainability in its environmental, economic and social dimensions nourished by the 
culture of legality and education in civic values. Inclusiveness, interpreted as the ability to enhance 
differences and peculiarities, transforming them into common assets and wealth. Attractiveness as 
openness to the original, unexpected, different issues, aware of how to increasingly strengthen its 
international and cosmopolitan identity. 

The Metropolitan Territorial Plan (PTM) fosters a sustainable and resilient, attractive territory, in which 
the protection of the environment, the beauty of urban and natural places, work and innovation can find 
unitary and propulsive synthesis. 

The plan, approved in 2020, already in full Covid-19 emergency, is the main vector of new tasks: 
promoting urban regeneration, enhancing ecosystem services, managing the progression towards ‘zero 
new land consumption’, redistributing in an equalized way, on a metropolitan scale, the resources 
generated by the main urban transformations. The ‘territorialization’ of development strategies 
represents the specific object and added value of PTM with particular attention to territorial and urban 
resilience, risk prevention, service accessibility, welfare system, quality of production areas and above all 
the adequacy of mobility networks and infrastructural connections. 

3.2 Sustainable Urban Mobility Plan: cultural roots and Bologna interpretation 

At the end of 2019, Bologna was also the first metropolitan city to approve the Sustainable Urban 
Mobility Plan (SUMP), the ‘Italian interpretation’ of the EU strategic tool designed to meet the mobility 
demand of residents, economic activities and city-users for the quality-of-life improvement. SUMP 
promotes the innovation of traditional approaches between ‘settlement’ and ‘movement’ space through 
the principles of resilience, integration, participation. Its formalization at EU level represents the climax of 
an evolutionary path starting from the Action Plan on Urban Mobility (COM 2009, 490) and the Transport 
White Paper (2011), as well as through a consultation conducted on behalf of the European Commission 
from 2010 to 2013 with the involvement of numerous experts and sector players; the work finally led to 
the ‘Urban Mobility Package’ [(COM 2013) 913] which recognized the SUMP as a new strategic tool for 
integrating mobility, accessibility and the city realm all over EU urban and metropolitan areas. In some 
countries as France or Italy it has become compulsory for cities or polycentric areas with at least 100,000 
inhabitants. The joint work has merged into the first and second edition of SUMP Guidelines (Rupprecht 
Consult 2013, 2019), official documents by the European Commission addressing public and private 
stakeholders towards the collective conception, implementation and management of the plan with the 
ambition of integrating mobility networks, transportation systems and urban planning strategies. 

Unlike the more traditional approaches to mobility planning, the SUMP philosophy hinges on main axes 
as the participatory involvement of citizens and diffused stakeholders, the coordination of 
administrations at different levels, the harmonization of sectoral strategies enhancing the synergy 
between existing and in progress tools. The SUMP aims at participatory democracy, processualism, 
prefiguration and evaluation of evolutionary scenarios, careful monitoring and remodelling of the 
implementation phases. 

In Italy the mobility plan concept represents the mature evolution of the ‘Mobility Urban Plan’ (PUM), 
originally introduced in 2000 drawing inspiration from the French ‘Plan de Déplacements Urbains’ (PDU), 
born in 1982 with the law LOTI (Loi d'Orientation des Transports Intérieurs). Originally the French model 
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was based on the principle of ‘right to transport’ mostly meant in its technical-functional dimension; 
afterwards, the plan profile was enriched with themes and contents related to the emerging ecologic-
environmental dimension (law LAURE, Loi sur l'Air et l'Utilisation Rationnelle de l'Énergie, 1996) and 
‘urban welfare’ policies (law SRU, Solidarité et Renouvellement Urbain, 2000). In the last decades, PDU 
has reached an explicit organic integration with urban and inter-municipal planning tools, strengthening 
its ‘strategic’ role by denying the sectoral dimension and expanding urban and metropolitan identity. 
Therefore, if the mobility plan allows the virtuous integration of social, environmental and symbolic 
dimensions with land use and infrastructural design, it could give substance to the original Lefebvrian 
idea of the ‘right to the city’ (Lefebvre 1968), recovered and interpreted with growing awareness in the 
literature that discussed the metamorphosis of urban lifestyles (Mitchell 2003, Harvey 2013, Secchi 
2013). 

Indeed, the French model of ‘movement space‘ and ‘network urbanism’ (Dupuy 1991), which has inspired 
the EU idea of sustainable mobility plan, is not limited to pursuing the efficiency (and safety) of 
displacement vehicles, the rethinking of parking system or the rational circulation of people and goods, 
but proposes a more inclusive idea of urban welfare policies, prefiguring the passage from ‘droit au 
transport’ (LOTI, 1982) to ‘droit à la mobilité’ (Loi d'Orientation des Mobilités, LOM, 2019), tackling every 
form of inequality, marginalisation and isolation in the city. 

In the first national Sustainable Mobility inter-municipal plan, the vision aims to “make Bologna 
metropolitan area more attractive through high levels of urban quality and liveability in order to enhance 
the cohesion and attractiveness of the territorial system as a whole and strengthen the role of its capital 
as international city”. 

The tool pursues the objectives of territorial development and regeneration by placing the crucial focus 
on values, rights and primary needs of the community, from health to safety, from accessibility to 
essential services and social inclusion, from education to work and leisure. 

The holistic approach evoked in the disciplinary debate finds concreteness in the macro-objectives that 
outline the pillars of urban and territorial sustainability. The mobility and accessibility issues stand out in 
their kaleidoscopic interpretations: from the physical-spatial dimension of the reconnection between 
centrality and peripheries, to the “environmental imperative” of tackling emissions and fostering 
resilience to climate change.  

The accessibility ensured by collective transport networks and by encouraging micro-mobility is then 
seized as an opportunity to restore urbanity, social cohesion, proximity facilities and a ‘sense of 
belonging’ to the communities widespread across the territory (Monardo 2020). Bologna, even in times 
of pandemic, confirms the rule that requires the administrations traditionally active in outlining 
integrated policies and open processes to be resilient and embrace adaptive flexible geometries facing 
striking times and undesired events.  

In the Bologna SUMP the resilience approach is highlighted by the "Biciplan", a sort of ecological cycle 
metro (inspired by the Réseau Vélo of the Paris region), conceived ‘ex-ante’ and integrated into the new 
plan, a precious resource for its capacity to create an organic framework, the ‘Bicipolitana’, bike 
structural and interconnected network that proved to be very effective both for the tactical interventions 
solicited by the health emergency and for the long term strategic relationship system. 

4. Metropolitan resilience and urbanity. Open issues 
In the pandemic season, cities and metropolitan areas have been identified as the privileged domain for 
rethinking plans, programs and projects useful to manage the community health issues looking at specific 
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problems as the correlation between settlement densities, public transportation and virus spread or the 
pathological rise of structural inequalities at social and economic level (Nomisma, 2020). 

According to emerging principles in the scientific-disciplinary debate, despite the persistent crisis, this 
condition represents the trigger to speed up processes of urban regeneration requiring an integrated 
approach to urban planning and mobility, in order to create the conditions for more inclusive, green and 
resilient cities (OECD, 2020a, 2020b), mostly aiming at proximity displacements (Moreno, 2020), non-
polluting active mobility, flexible and inclusive public spaces (Un-Habitat, 2020) (Honey-Rosés 2020). 

Are local administrations proving to be equipped to manage conditions and opportunities suddenly 
opened up by the crisis and design virtuous scenarios of transformation? Ideas and initiatives paint a 
multicolour landscape and reveal the pendulum between many tactical, pop-up initiatives and rare 
strategic scenarios. Urban and metropolitan actors are called to face a terrific challenge: issues at stake 
are relevant and the cultural ‘dna’ of mobility styles, more or less sensitive to sustainable displacements, 
is making the difference even in emergency contingencies. The temptation to encourage micro-mobility 
with "pret à porter" tactical urban planning has proved unavoidable, but international cases clearly 
demonstrate that the short-term approach cannot be enough. 

The local administrations that have responded more promptly and effectively to the pandemic challenge 
seem to largely coincide with those traditionally active in designing integrated policies, and therefore 
equipped with new plans, programs and other tools consistent with a vision of overall strategic 
transformation. In fact, the implementation of coordinated actions between short and long-term choices 
requires a wide range of strategic and operational tools able to manage emergency and temporary 
interventions within balanced relationship frameworks, maximizing the virtuous effects in space and time 
(Lydon 2015). 

The Bologna experience shows how the cities that have adopted timely and convincing measures are 
those with a consolidated cultural background, capable of promoting and implementing tools 
characterized by holistic and strategic approaches able to re-boost synergistically physical and intangible 
networks for urban and metropolitan resilience.  

The integrated and inclusive planning process in the metropolitan area of Bologna appears particularly 
advanced due to its consistency with the holistic approach promoted in EU policies and implemented by 
significant metropolitan areas in western Europe. Its recent planning path shows the integration of 
mobility networks and public transportation systems with urban patterns, green-blue corridors and public 
spaces to be planned through participatory democracy’s steps. Recent Bologna metropolitan tools 
represent the essential matrix useful to rethink and adapt spaces and forms of mobility, struck by 
unpredictable emergencies. 

Original principles of new mobility plans escape from the sectoral dimension, assuming a strategic role 
through the ambition to integrate infrastructural space and land use design at metropolitan scale. It’s the 
attempt to prefigure a "new urbanity" based on the synergy between the dimension of movement and 
the space of stasis that we all have experimented during lockdowns. 

What is meant by "new urbanity"? It is one of the most complex and polymorphic concepts: prestigious 
schools of thought speak of urbanity as “the reciprocal adaptation of urban fabric morphology and 
conviviality form” (Choay 1994, 1996). It represents the intertwining of the social ‘mixité’ which promotes 
integration, and the public space in all its forms, which becomes the privileged place for its development. 
And the mobility spaces, with particular attention to the pedestrian and cycle paths, offer original and 
creative interpretations of urbanity (Levy 1997, 2004). 

The lesson that emerges from the change in lifestyles as a result of the pandemic cannot therefore 
concern only the optimization of what already exists: it is necessary to rethink the infrastructural sites in 
the intertwining with urban functions, reflect on the consequences of the density remodulation, not only 
residential, but that of workplaces, university towns, urban services for education, free time, 
consumption and above all the flow densities in the space of movement, with a regulated downsizing of 
the capacity of collective transport carriers to be made more attractive and safe, preventing at the same 
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time dangerous crowds during peak hours. All features that must find a new interpretative key in terms 
of public health protection. 

Mobility is not just an opportunity of creating relationship spaces but embodies the ‘place’ essence 
wherever it is produced. Not just a technique to connect nodes and areas, but the vector of an 
everlasting new ‘urbanogenesis’. 

 
Research context and authors’ contribution 

This paper illustrates the first findings of some investigation paths within the ‘Sapienza’ University of Rome International 
Research Project “Infrastrutture per la mobilità. Verso nuovi paradigmi interpretativi e nuovi strumenti operativi per la 
resilienza delle città metropolitane europee” (coord. Monardo B. and Ravagnan C.) and of the participation to the Working 
Group “Covid-19, Cities and Governance” of the Global Pandemic Network (coord. Lauri C. and Crispi G.). In this framework 
§1 and 2 are attributable to C. Ravagnan, and § 3 and 4 to B. Monardo.  
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Abstract 

The three million inhabitants of the city of Rome are mostly unaware of the significant hydrological 
and meteorological risks affecting the urban ecosystems. Floods, droughts, landslides, sinkholes as 
well as urban and industrial pressures impacting the safety and sustainability of natural and human 
resources. The city, following a significant urban and demographic growth of the last 50 years, is still 
one of the largest agricultural metropolises in the world. Fair and safe access to water, food, energy 
and environmental resources is no longer a mere optimization challenge (i.e., given for granted), but 
a real (and actually pressing) urban and land development challenge. Decision makers are prompted 
to take important actions and design a medium to long term vision to guarantee (preserve) the 
abundance of resources that gave birth to one of the wealthiest early civilizations in the world.  
Competing and often conflicting economic sectors uncertainties, driven by social and climate change, 
and lack of financial resources to cover all needs and mitigate all natural and human-driven hazard 
characterize a multi-risk multi-actor multi-sector grand challenge for the City of Rome. This 
challenging framework is not merely a technical challenge, but several diverse factors increase the 
complexity from multiple perspectives (governance and policy, human behaviour, social and cultural 
etc.). The European Green Deal is providing an integrated framework where long time existing 
policies and technical regulations on safe and sustainable natural and urban planning (Water 
Framework, Biodiversity, Circular economy, Blue Growth Directives, etc.) are joining efforts under 
one umbrella embracing green and blue principles. Nature based solutions offer multiple advantages, 
but the transition from grey infrastructure and engineering towards green and blue growths is facing 
several technical and cultural challenges. This contribution presents experiences, issues, insights 
derived from recent and ongoing scientific and applied research projects and urban development 
projects for the city of Rome with specific regard to water resource and risk management programs 
and interlinked landscape planning actions. Among the interlinkages and multi-disciplinary 
feedbacks, the water-human, water-food and the extended water-food-ecosystem nexus dynamics 
are investigated and presented at the conceptual level. Specific interest and focus of this work are 
the value and the need of preserving and further developing green, blue spaces as well the significant 
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natural and cultural heritage that characterize the city of Rome. Further foci are linked to the cultural, 
social and economic value of also preserving the agricultural footprint of the extended metropolitan 
region of Rome (and Lazio region). The presented case study shows the importance of enlarging and 
interfacing the perspectives while implemented the European Green Deal at the urban level testing 
both bottom-up and top-down approaches, investigating the optimal governance dynamics that 
shall be implemented for successful embracing of water and blue actions. A wide range of 
components, methods, procedures that govern safe and sustainable urban planning are presented 
from citizen engagement to urban and engineering design for identifying and fostering the most 
suitable actions that would promote resilience and safety of complex urban setting, like the selected 
city of Rome case study. 

        

Keywords 

Nature based solutions, Water resources, Risk mitigation, Citizen engagement, Water Energy Food 
Ecosystem Nexus, urban planning  

1. Introduction 
The early civilization, that gave birth to the Roman Empire more than 2,000 years ago, was initiated and grow 
thanks to the abundance of natural resources that characterize the original urban domain that is Tiber River 
floodplain. The city of Rome was born and developed along the Tiber fluvial system with first urban 
settlements that developed along the riparian areas and surrounding landscape (i.e. the seven hills of Rome). 
The rapid population and economic growth of the Roman empire was sustained by the large availability of 
water resources and fertile lands. The knowledge and technological advancements achieved by the Romans 
on water resource management was key for fostering a wealth and safe human settlement. More than 1 
million of inhabitants occupied the original city domain. The Roman mastering in designing, engineering and 
realization of aqueducts and sewer systems, still visible today, was a cornerstone of the roman empire’s 
growth. 

 

Figure 1. The population of the city of Rome. Source(s): Harl, 1998; Italian National Institute of Statistics, 
2013; Comune di Roma, 2013; Twine, 1992; elaborated by Rachel Comte, The Spatial Evolution of Rome. 

 

The Rome population, following the sharp decrease that follow the Empire’s and the dark times of Middle 
Age, started to slowly increase during the Renaissance, and then grow considerably in the last two centuries 
(Figure 1). In particular, after Italy unified, and more importantly after World War II, a rapid growth occurred 
in the last 50-70 years during the so-called “building boom”. A remarkable portion of the Italian population 
now lives in Rome that, to date, hosts more than 2,500,000 inhabitants. The city of Rome urban development 
process was not properly supported by consistent and distributed knowledge and protection of natural and 
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cultural resources. Intense urban growth and sprawl occurred without proper consideration of ecologic, 
hydrologic, geomorphic processes and features that means without considering the environmental 
ecosystem value of riverine vegetated systems along low laying areas and forested areas on the hillslopes as 
well as the related hydro-geomorphic natural hazards (i.e. floods and landslides). 

The urban and land human-induced change also occurred towards the coast. The Rome coastal area, 
originally characterized by a transition low laying wetland area with predominant presence of swamps, was 
the subject of a land reclamation interventions in the first half of the XX century to support agricultural 
activities. The so-called “Halley’s comet” urban transformations was implemented connecting the city to the 
land-reclaimed coastal zone. The coastal area is still the subject of economic development sectors with 
further human interventions that are transforming the area in an important urban and infrastructure 
development hub. The area is still predominantly devoted to agricultural activity, but the major road and 
airport infrastructures (e.g. the Fiumicino national airport) are further supporting the expansion of cities of 
Ostia and Fiumicino and surrounding commercial and logistics centers. To note that, along the Tiber River, 
especially along the historical coastal line, a significant presence of archaeological assets was found in the 
area of “Ancient Ostia” where historical settlements from the Roman empire show the importance of this 
area as coastal harbour and fluvial transportation line connected to the Rome Forum area in the actual city 
center. The entire coastal area is also subject to a high-level flood and subsidence risk with inefficient 
drainage system that is not able to safely drain intense rainfall events. Moreover, water use along the coast 
is creating significant issue of salinity intrusion, land subsidence and water quality (See Figure 2). 

 

  

Figure 2. The coastal area of the Rome metropolis: a) the original coastal line and the original swamps; b) the 
Halley’s Comet urban planning vision connecting Rome center to the coast; c) the Ancient Ostia archeological 
footprint along the coastal/fluvial Tiber River floodplain; d) Floods in coastal settlements of Piana del Sole; 
water quality and pollution problems in the area; The subsidence issue affecting the coast. 

 

Only in recent times, in the last 20-30 years, the city urban master plan started to properly integrate with the 
newly created water resource and risk management plans. The regional and river basin scale territorial 
landscape management plans (namely the Piano Territoriale Paesaggistico Regionale - PTPR), in the last few 
years, incorporated the knowledge and risk mitigation actions, of the Tiber/Rome flood risk management 
and mapping plans (i.e. namely the Piano di Assetto Idrogeologico - PAI, the flood and landslide zoning and 

1835



regional planning) by the Tiber River Basin Authority that also include mapping and protection measures for 
the secondary and minor tributaries, the riparian corridors. As a result, PTPR and PAI, only in the last 10 years 
are able to jointly provide a proper eco-hydro-geomorphic zoning, mapping and regional planning to value 
and protect the ecologic and hydrologic value of blue and green spaces of the Rome metropolis. 

To note that the city of Rome, notwithstanding the intense and distributed urbanization, is still 
predominantly occupied by agricultural areas. At present, Rome, with its 50% of areas devoted to agriculture 
is the largest agri-metropolis in Europe and one of the largest in the world (Figure 3). 

 

Figure 3. Rome is the largest agri-metropolis in the world with approximately 50% still developed with 
agricultural activities (Source: Fusaro et al., 2017) 

 

The actual urban and land planning of the city of Rome is, thus, highly complex and impacted by several 
diverse regulations that intersect the human and public, archeological, and cultural, landscape and forest, 
blue and green spaces. Nevertheless, the built areas – born in times where this knowledge and related 
protection measures were not available – are highly affected by (or affecting) natural and cultural resources 
and risks. The citizens and stakeholders are mostly unaware of the complex, challenging and risky conditions 
that characterize the urban ecosystem they live in. Competing social and economic sectors often lack 
cooperation and there are no fair and safe management plans for allocating natural resources, public and 
private spaces. The actual and next generation challenge for the city of Rome lies in the multiple facets and 
interfaces that govern the urban landscape. Major opportunities are, nowadays arising from financial support 
linked to the ecologic and digital transformation that is majorly supporting green actions and transformations 
such as Nature Based Solutions (NBS) to mitigate environmental, hydro-meteorological, and climatic risks. 
This is a major challenge for the city of Rome that seems to have limited and constrained space to 
accommodate the green and blue protection and innovation measures. As a result, proper knowledge and 
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management of these inter-linked components may support safely and sustainable urban planning where 
the citizen is the engaged in all stages of the decision-making process. We envision here the adoption of 
Nexus principles that link these interfaces starting from the human-water interface, that was the specific 
subject of the water resources and risk management plans, towards enlarged approaches that move towards 
the mainstreaming of the Water-Energy-Food-Ecosystem Nexus. 

This work presents, thus, the city of Rome case study with specific focus on the value and the need of 
embracing the green economy principles, approaches and technologies with citizen-centered approaches 
and vision that embraces WEFE Nexus principles and approaches for increasing the safety and resiliency of 
the city to pressing socio-demographic, economic, cultural and climate changes. 

 

2. A citizen-centered city resilience model for the co-creation of the urban 
space supporting the urban and green transformations 
Resiliency is a multi-faceted challenge where diverse multiple components are mutually interfacing within 
living urban spaces. Here we envision a citizen-centred bottom-up model where citizens and stakeholders 
are engaged and involved in all phases of the knowledge production and sharing towards a participatory 
decision-making process. We posit participatory models are key for rapidly transforming urban spaces called 
to embrace in short time, within complex spaces, novel digital and ecologic transition processes. 

We introduce a simple schematic to depict this principle that is represented in Figure 4. 

 

Figure 4. Awareness, Trans-disciplinarity, Multi-sector and Multi-Actor and Green Economy: the four major 
components of the proposed co-creation urban transformative process.  

 

Four main components are identified and represented to form an iterative co-creation cycle that support 
participatory knowledge and decision-making process:  

Awareness: Everyone must be aware of the issues and the solutions. Citizens are not always aware of the 
problems that affect the ecosystem they live in. Often the visible (e.g., pollution, urban décor, traffic) is 
largely overestimated as respect to the invisible, but well-known impacting factors like natural hazards (e.g., 
floods, landslides, etc.). At the same time the solutions may be ready to be used and implemented, but there 
are no top-down prompt actions by governing bodies as well as there is no consensus on the urgency of the 
available solutions. The missed awareness, knowledge on these solutions drive the lack of interest by the 
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governors. When these natural and human-driven hazards occur, then, social and economic damages are 
relevant. 
Trans-disciplinarity: There is no one-discipline solution to urban challenges. All knowledge sectors, 
practitioners shall cooperate, and the collaboration shall work across academic and professional disciplines 
as well as engaging society (citizens and stakeholders). Only a full trans-disciplinary joint effort may support 
the co-identification of the optimal solution to pressing diverse issues that affect our urban ecosystems. 
Multi-sector and multi-actor: Social and economic segmentation is a major challenge for moving towards 
more resilient cities. All interested (and often competing) economic sectors and actors (governors, citizens, 
stakeholders, users etc.) shall cooperate for fair and sustainable use and development of both common and 
private spaces. 
Green living: Fair safe and green living (labs) are needed to test the co-creation process of urban 
development and transformations. The embracing of living labs and participatory models is fundamental to 
investigate and identify optimal working models to support urban transition towards increased resiliency. 
The embracing of bottom-up approaches is, thus, here recognized as fundamental asset for greener and safer 
living. 
 
This participatory model recognizes the importance of understanding and managing the interlinking of all the 
components. As a result, Nexus principles and approaches, are needed for sustaining the proposed citizen-
centred approach where it is recognized that for valuing natural there is strict interlink with the human 
footprint. Analogously, for valuing natural resources there needs to recognize the related risk (for example 
abundance of water resources often implies the presence of flood risk) and for valuing.  

3. The City of Rome case study: the urban planning changing dynamics linked 
to novel landscape and water resources and risk management plans 
The major regional and city planning tools are represented by the Regional Spatial Landscape Plans (Piano 

Territoriale Paesaggistico Regionale - PTPR), Hydrogeological Planning namely the Floods and Landslide Risk 
Management Plans (Piano di Assesto Idrogeologico - PAI) and City of Rome General Regulatory Plans (Piano 

Regolatore Generale - PRG) adopted at municipal level (see Figure 5). Those land and urban planning 
instruments, deriving from a diverse set of European Directives, National and Regional laws, act at different 
spatial and temporal scales. This section briefly and schematically depicts the above-mentioned plans to 
support the understanding of the novel regional planning that characterize the city of Rome as related to the 
specific integration of the recent river basin scale plans (PAI). In other words, specific interest of this work is 
to investigate the changing urban planning dynamics as related to the absorption of the knowledge (and, 
thus, the protection) of the natural resources and risks derived from fluvial and hillslope ecologic, 
geomorphic and hydrologic-hydraulic modelling zoning (see Spasiano and Nardi, 2019). 

The flood and landslide zoning, together with the ecological protection measures, resulting from the 
technical norms of the above-mentioned plans, are defining a novel urban and land planning regime. Novel 
norms embrace the green economy paradigms. One notable example is represented by the “zero hydrologic 
impact” or “hydraulic invariance” norm that imposes any urban transformation plan to compensate paved 
surface with water and green measures in order to maintain the same timing and volume of surface runoff 
in occasion of intense rainfall events. The riparian corridor ecologic protection measures, further, impose the 
respect of the surface-underground water flux continuity to foster the protection of the ecosystem value of 
the hyporheic water exchange supporting green and animal life, also within urbanized areas, along riparian 
corridors. 
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Figure 5. Regional Spatial Landscape Plans (PTPR, top left), City of Rome General Regulatory Plans (PRG, top 
right), Floods (bottom left, source, ABTevere) and Landslide (bottom right, Source: ISPRA) Risk Management 
Plans (PAI). 

4. The city of Rome urban and land planning major challenges  
The city of Rome, as a complex urban ecosystem laying on historical natural and cultural heritage, while 
undergoing to rapid sociodemographic and economic change fostered by the digital and ecologic transition, 
is having hard times in preserving its historical legacy and, at the same time, guaranteeing safe and 
sustainable development for citizens and corporations. Several diverse tradeoffs between resources and risks 
as well as overlapping policies and interests among the sectors and actors involved into the wide decision-
making chain. The major challenges, as related to the subject of this work, are the following: 

- Citizens and stakeholders are not properly informed and involved (especially for natural hazards) 
resulting in lack of awareness of the issues and the potential solutions. 

- Wide range of governing bodies and economic sectors that do not work cooperatively for the 
management, use and development of natural, urban and cultural resources and risks resulting in 
overlapping, inefficiency and misleading policy and decision making. 

- Lack of synergies among sectors and actors that compete rather than cooperate for fair and safe 
access to resources. 
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- Digital and ecological (green) transitions are seen as top-down enforcements rather than an 
opportunity for a more resilient and prosperous society. 

5. The way forward: citizen engagement and the mainstreaming of Nexus 
services for green transition  
The presented case study envisions the implementation of novel procedures that foster citizen engagement 
and Nexus approaches effectively supporting the co-design and validation of green ecosystem services for 
managing resources and mitigating natural and human-driven hazards. 

The envisioned procedures are citizen-centered not only for the desired co-creation of knowledge production 
and participatory decision-making processes, but citizens are integrated into new monitoring and proactive 
community-based processes that seek to include human-derived observations and behaviors. Citizen 
engagement serves, as a result, as key assets for creating a community of engaged practitioners supporting 
trans-disciplinary approaches that connect the diverse academic and professional fields interested into the 
urban planning actions. Citizens and stakeholders allow to also break barriers across the wide range of 
economic and professional sectors paving the way for fair and effective multi-sector and multi-actor 
cooperation (Spasiano et al., 2021a). Novel participatory methods and crowdsourcing are also seen as 
optimal means for the conceptualization of novel urban and land management practices. A schematic of the 
potential use of citizen science and crowdsourcing is represented in Figure 6 extracted from Nardi et al. 
(2021). 

 

Figure 6. Citizens engaged as human sensors and human behaviour components of a novel data-action-
behaviour-information-knowledge interactive process promoting citizen science (Nardi et al., 2021). 

 

The mainstreaming of Nexus approaches is the further key asset for addressing the major challenges depicted 
in the previous section. Here, for Nexus approaches, we refer to knowledge, measures and actions, 
specifically related to urban and land management, that always take into consideration both all physical, 
environmental and societal components. A notable example is represented by the joint consideration of 
natural resources with specific regard to water, energy, food and environmental resources, namely the WEFE 
Nexus (Biggs et al., 2015; D'Odorico et al., 2018). 

Fair and safe access to resources shall, thus, be guaranteed by the adoption of Nexus approaches. We 
introduce, here, the co-design of an organized set of actions that transfer Nexus approaches and procedures 
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into real world practice for all actors and users, namely Nexus services. Nexus services shall be design using 
participatory approaches with stakeholders and citizens that must cooperate in the co-creation of Nexus-
oriented knowledge sharing and decision-making dynamics specifically oriented for water, land and urban 
management. The ongoing EU-funded (PRIMA Med) NEXUS-NESS project will work in this direction by co-
creating and co-validating in four Living Labs (in four Euro-Med sites in Italy, Spain, Tunisia and Egypt) a Nexus 
services to address major challenges co-identified with local and regional actors. The city of Rome case study 
was selected as co-demonstrator case in the validation of the Nexus-Ness solution in the last exploitation 
phase of the project. A schematic of the procedure, extracted from the Nexus-Ness workplan, is inserted in 
Figure 7. 

 

 

Figure 7. The Nexus-Ness service conceptual framework for transitioning to Nexus-oriented approaches for 
safe and fair use of natural resources. 

 

 

 

 

Figure 7. A novel Nexus vision where multiple synergies and trade-offs are jointly considered as interacting 
and inter-dependent facets of the same urban ecosystem (top table). The bottom section of the figure 
reports the schematization of the four main components/layers of the urban and land management plans 
(adapted from Spasiano et al., 2021b). 

 

 

 

A complex valuable & vulnerable natural & historical urban ecosystem

• Abundance natural & cultural resources → Human-driven & Natural hazards

• Competing & synergic economic sectors → Agriculture & Industry/Urban

• Safety & Protection & Development → Fair/Open & Growth

• Technical solutions & Culture → Green economy opportunities & Barriers

• Digital & Energy/Climate transition → Social & Cultural inequities/disparities

ARCHEOLOGY LANDSCAPE HERITAGE GREENWATER
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6. Green measures for addressing water and food security: insights into 
nature-based solutions for the city of Rome  
The selected approach, integrating citizen engagement and Nexus approaches, is selected as a suitable 
means for supporting the green transition for increased resilience, climate adaptation and hydro-
meteorological risk mitigation for the city of Rome. Nature Based Solutions (NBS) are sought to be the most 
proper technologies for serving the city urban and land planning actions while effectively considering the 
multiple and complex facets of the city, with specific regard to the need of preserving the cultural and green 
spaces while not slowing down the socio-demographic and economic pressures. 

The ongoing NBS include blue and green roofs that are being tested for their capability of flood risk 
management and infrastructure (e.g., sewers) increased efficienty as well as for the indoor-outdoor 
temperature control that mitigate climate-driven issues (e.g., heat islands in urban centers). Additionally, 
green roofs support the development of urban agriculture. This green technology has multiple benefits, from 
public and citizen engagement for increased awareness on the value and need of such green actions for the 
city safety and resilience as well as for mainstreaming Nexus services linked to local WEFE (water-energy-
food-ecosystem) resource optimal management. In Figure 8 a selection of green technologies that include: 
the co-testing of Polder Roofs (by MetroPolder company, the Netherlands, a Climatic KIC funded project 
coordinated by TU Delft with WARREDOC center at University for Foreigners of Perugia as sub-coordinating 
unit for the network of four Italian demonstration sites) and the urban agriculture scientific and practical 
studies (Polytechnic of Milan POLIMI, WP leader for Nexus-Ness for WEFE Nexus services). 

 

 

Figure 8. Green roofs for climate, water and food security towards increased resilience of urban ecosystems. 
A schematic representation of ongoing actions and projects related to the selected Italian case studies: the 
Polder Roof blue-green tech by Metro Polder company within the EU-funded TU Delft project in collaboration 
with WARREDOC coordinating the four test sites in Italy; bottom right, the Polder Roof in Perugia; Bottom 
Center-Right: Urban agriculture sample technologies by Politecnico di Milano - POLIMI). 

 

Energy & Water efficiency → Citizen/Stakeholder Engagement & Awareness

Water & Food Cultivation → Citizen Engagement & Awareness → Food security & Culture
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Blue-Green Critical Infrastructure beyond 
Contingency Planning and Risk Management: 

Towards integrated Regional Design Strategies for In-between 
Territories of the Greater Bay Area. 
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Abstract 

Keywords Critical Blue-Green Infrastructure, Greater Bay Area, Sustainable Ecologies, Resilience. 

The demand for Blue-Green Infrastructure (BGI) planning has increased in the last 30 years in rapidly 

transforming China. An under-theorized question is how to define a BGI strategy at the Mega-City scale 

comprehensively. New approaches to regional planning that prioritise the well-being of people and the livability 

of settlements at the local scale are treated. Formulating future-proof design and planning strategies at the 

regional scale necessitates the inclusion of the In-between Territories binding together high-density and 

dispersed cities in metropolitan clusters. This paper aims to rethink a Blue-Green Infrastructure Design 

Framework for the Greater Bay Area (GBA) in Guangdong Province, China. The growing GBA in China is a 

challenging opportunity to envision sustainable environmental, social and economic futures at the local, regional 

and cross-border scale. While often overlooked, the In-between Territories engulfing the main 9+2 cities forming 

the GBA transactional network are crucial for the integration and longevity of the Great Bay Area vision. 

Inevitably, the GBA development strategy emphasizes economic and business integration, improved transport 

connectivity, technological knowledge transfer, synergistic capital, and environmental preservation of the GBA 

cities network. The 'Outline Development Plan' (ODP) from 2019 for the Guangdong-Hong Kong-Macao Greater 

Bay Area pledges to advance Ecological Conservation, to support socially just and Healthy Cities in the region. The 

proposed alternative design approach seeks to establish, re-integrate and protect In-between Territories as the 

Critical Blue-Green Infrastructure and the backbone resource of a world-class urban agglomeration. The GBA is 

comparable to the globally influential mega-urban regions comparable to the San Francisco Bay Area, Greater 

Tokyo Bay and the Rhine Delta. An environmental, health, or economic crisis in one interlinked city cluster 

ultimately leads to global systemic repercussions. Given the planetary interrelatedness, a comprehensive design 

approach of Critical Blue-Green Infrastructure protection and maintenance at the Mega-City scale is not merely a 

local and regional responsibility. Top-down city–network planning approaches alone are inadequate for 

advancing the sustainable transformation of local-scale human settlements. The challenges for city planning at a 

mega-city cluster scale are the better integration of Top-down planning strategies and the re-naturing of In-

between Territories with emerging Bottom-up community initiatives and livelihood ecologies. Furthermore, to 

enhance Blue-Green urban infrastructures, new challenges are how to blend smart agricultural practices and 

digital economies in In-Between Territories. Better relationships between Top-down & Bottom-up and the 

synthesis of Digital and Natural ecologies may reinforce the Urban-Rural transformation to benefit people at the 

local scale. Moreover, the need for adaptation and resilience planning goes beyond preparing for an unexpected 

collapse of a mega-city cluster. Instead, a long-term design approach seeks to develop self-perpetuating people 

and nature-oriented landscapes, supporting Productive Ecologies and continuously evolving the Sustainable 

Development of In-between Territories at the local, regional and city-cluster scale. 
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01._Introduction:  

For human settlements in territories, which undergo urban transformations and ongoing disruptions of 
eco-system services, the fragmentation of social cohesion and economic resilience, the revisiting of socio-
ecological design approaches at the regional scale is a growing field of research. This paper outlines five 
design strategies for preparing critical blue-green infrastructures for a better urban metabolism aiming to 
balance the mega-urban region's environmental, social and economic objectives. In contrast to 
developing cities that exacerbate climate change, the environmental crisis, social fragmentation and 
economic short-termism, this study seeks to outline an urban transition apprehensive to new types of 
urbanities, a society pursuing modernity and the adaptation to climate change. 
  
Strategizing planning approaches and design proposals for mega-urban regions is both a daunting and 
invigorating endeavour allowing planning and design professionals to contribute to the evolution of 
human settlements positively. One of the difficulties is the many specialist disciplines and design 
parameters to consider, which can be overwhelming for conceptualising regional scale projects. 
Nevertheless, given the global interrelatedness of regions and mutual dependencies, it is increasingly 
unthinkable not to problematize and engage with mega-city scale projects. Hence, defining and 
discerning the critical parameters for design and envisioning an urban planning project can be supported 
by formulating the principles for new territorial rationalisations. This study aims to generate insights and 
transferable knowledge that could evolve for future research in different parts of the world. In this 
instance, the research concentrates on the Greater Bay Area in Guangdong Province, China.  
  

02._Contextualization:  
  
The Greater Bay Area (GBA) is an approx. 56000 km2 mega-urban region located in South China. 
Consisting of eleven cities Guangzhou, Hong Kong, Shenzhen, Macau, Zhuhai, Foshan, Dongguan, 
Zhongshan, Jiangmen, Huizhou, and Zhaoqing, the GBA extends from the Pearl River Delta in the South 
coastal region of China (21°320–24°260N, 111°200–115°240E) to the mountainous Zhaoqing prefecture, 
bordering Guangxi and Hunan province. The GBA is home to over 86 million people (BayArea, 2020) and 
could reach a population of 100 million by 2035 (Lin, 2021). With a GDP of over USD 1,6 trillion in 2020 
(BayArea, 2020), which accounts to approx.12 % of China's GDP (Cheung, 2019). In comparison, the Tokyo 
Greater Metropolitan Area has a coverage of approx. 14 000 km2, a population of over 44 million and a 
GDP of over USD 1,7 trillion in 2020 (HKGCC, 2021). 
  
The origin of the GBA vision can be traced in the 'Framework Agreement on Deepening Guangdong-Hong 
Kong-Macao Cooperation in the Development of the Greater Bay Area' by the National Development and 
Reform Commission and the governments of Guangdong, Hong Kong and Macao, in 2017. Its purpose 
was to lay the foundations for regional cross-border collaborations to advance innovation and 
development. Officially promulgated in 2019, the Greater Bay Area Outline development plan sets out 
the strategic collaboration between the eleven main cities of the GBA to enhance synergies in policy 
areas such as Innovation & Technology, Transportation & Logistics, Economic Development, Tourism, 
Education, Healthcare, Environmental protection and Sustainable development (BayArea, 2021). 
  
The synergies between the eleven cities of the GBA with specialisation in the finance industry, 
manufacturing, pharmaceuticals, innovation, technology, R&D and tourism continue to evolve, targeting 
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coordinated regional economic development by 2035. The further development of the high-speed train 
network and bridge infrastructure projects have been implemented in terms of transport connectivity. In 
2018, both the Guangzhou Shenzhen-Hong Kong Express Rail Link and Hong Kong-Zhuhai-Macau Bridge 
were opened.  
  
The Greater Bay Area Outline development plan pledges to support green development and 
environmental protection. The emphasis of this research is to unfold the necessary advancements of 
environmental, sustainable development and design strategies for further transitioning to socio-
environmental approaches of regional growth. In creating new insights and knowledge, the long-term 
aspiration is to rethink the current development pattern, which overemphasises economic growth, 
development of the real-estate sector and urbanisation predominantly in densely populated urban 
centres. 
  
02.1._Policy background relevant to this study:  

 
Since the 2000s, the National Congress of the Chinese Communist Party gradually began to pay attention 
to the disparities between urban and rural development. As a result, by 2006, China's National People's 
Congress pronounced the policy objective to "Construct a New Socialist Countryside" (Ahlers and 
Schubert, 2009). Its key mission was to address rural poverty, agricultural modernisation, consolidation 
and specialisation of farming operations, the investment in rural infrastructure, improved social welfare 
services in rural settlements, the development of cultural & countryside tourism, and overcoming the 
segregation of urban and rural planning. Further, in 2007 the Seventeenth National Congress of the 
Chinese Communist Party began to promote urban-rural integration to achieve a moderately prosperous 
society  (Jinping, 2017). 
 
Equally influential in this context is China's first official urbanization plan, the National New-Type 
Urbanization Plan 2014-2020 (NTUP). It is estimated that within the next 15 years, about one billion 
Chinese, making up more than 70 per cent of the population, will be urban residents. Therefore, in March 
2014, the Central Committee of the CPC and the State Council released an urbanisation plan that focuses 
on an environmentally friendly and human-centred path. The urbanisation plan involves, People-oriented 
development of cities and towns, Urban-Rural integration and balanced development of society, reforms 
to the Hukou system, further growth of Mega-city clusters, the East-West & North-South urbanization 
corridors, considering the development of landlocked regions, reduction of industrial overcapacity 
building, coordination of infrastructure planning, environmental sustainability, ecological conservation, 
protection of natural resources, preservation of farmland, food independence, development of poverty-
stricken regions, and the preservation of ethnic autonomous cultures. The goals of the NTUP continue to 
guide China's urban-rural integration in the 13th Five-year plan (FYP) (2016-2020); and the 14th FYP 
(2021-2025); (Fang, Ma, and Wang, 2015). 
 
Due to the growing concern over environmental degradation, by the Guangdong provincial government 
level, a proposal for a PRD Greenways Planning Strategy was prepared by the Party Secretary in 2009. 
Subsequently, in 2010, the Pearl River Delta Greenway Project (PRDGP) was launched as a three-year 
campaign by the Guangdong Province government. The Greenway movement initiative aims for better 
urban-rural integration, environmental preservation, as a regional scale planning strategy. Greenway 
projects have grown since 2012, and by 2019 over 8909 km of greenways have been created. Since its 
launch, the PRD Greenway Network planning strategy was adopted by other provincial governments. 
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Between 2010 and 2018, the initiative has generated approx. 56,000 km of greenways in China (Liu, Lin, 
De Meulder and Wang, 2019). 
 
While the GBA Greenway Movement has grown into a paradigm for other provincial governments in 
China, the Greenway projects overlap with transport infrastructure developments and concentrate on 
open space networks in urban areas. Limited attention is paid to hybrid urban-rural areas, the 
remediation of industrial sites and territories outside the Mega-city urbanisation corridors, and a socio-
environmental approach to sustainable development. Both ongoing top-down policy attention and 
support for ecological remediation at the local level and community participation  
as the next urbanization phase may create synergies between top-down and bottom-up Blue-Green 
Infrastructure Initiatives. 
 

03._Research objectives for future urbanization phases: 
  
a)_Long-term oriented design approaches seeking to develop self-perpetuating people and nature-based 
planning, supporting Productive Ecologies and continuously evolving the Sustainable Development of In-
between Territories at the local, regional and city-cluster scale. 
  
b)_The need for adaptation and resilience planning for In-between territories goes beyond preparing for 
an unexpected collapse of a mega-city cluster. 
  
c)_To propose an alternative design framework which seeks to establish and protect In-between 
Territories as the Critical Blue-Green Infrastructure and the backbone resource of a world-class urban 
agglomeration. 
  
d)_To enhance Blue-Green urban infrastructure, the crucial innovations are how to blend smart 
agricultural practices and digital economies in In-Between Territories. 
  
e)_The challenges for city planning at a mega-city cluster scale are the better integration of Top-down 
planning strategies and methods for In-between Territories with emerging bottom-up community 
initiatives and diversified livelihood ecologies.  
  
f)_Better relationships between Top-down & Bottom-up and the synthesis of Digital and Natural 
ecologies may reinforce the Urban-Rural transformation to benefit people at the local scale. 
  
  
03.1._Epistemological Traditions & Theory: 

 
Three schools of thought underpin this paper. Firstly, the concept of 'Géographie Volontaire' originated in 
France in the 1940s, which in essence argues for the application of Design Thinking to larger-scale spatial 
configurations. In France, ‘L’Organisation de l’espace: Eléments de géographievolontaire’ was published 
by Jean Labasse in 1966. The concept of 'la géographievolontaire' was pursued as a comprehensive 
approach for managing territories by architects, geographers and urbanists motivated by the need for 
national and regional reconstruction projects after WWII (Cupers, 2016). Similarly, in Italy, architect 
Vittorio Gregotti called for expanding the design scope of architecture to include large-scale territories in 
his book Il territoriodell'architettura from 1966. Given the current Global Challenges, including climate 
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change, food insecurity, poverty and environmental crisis, research projects in larger-scale territories are 
recognised as a growing field of expertise. Secondly, the Extended Metropolitan Region (EMR) concept in 
the Asian context was coined with the term 'Desakota' by Canadian Geographer Terry McGee in 1990. 
The term comes from two Indonesian words, Desa, which means village and Kota, the city. The term is 
used in urban geography to denote spatial zones or areas in the peri-urban regions of large cities. Its vital 
features include an intense co-existence and intensive intermingling between agricultural and urban land 
use and settlement (McGee, 2008). 
 
McGee assesses the unique features of the transformation of rural-urban territories in East Asia in the 
past three decades. The emphasis is on the strategies of development that Asian governments employ. 
Most rural-urban changes in the region disregard the ongoing commitment to alleviating rural poverty, 
focusing on food security and rural development. The emphasis by the East Asian governments tends to 
be on the role of urbanisation as the major process that leads to the growth of the economy. The focus is 
justified by economic theories, for instance, that the economies of scale, creating and strengthening 
markets in cities and the increased productivity in a metropolis are crucial aspects or factors that lead to 
development. 
 
Nonetheless, McGee (2008) argues that this approach is ineffective as it forms a false dichotomy or 
differentiation between urban and rural areas. Besides, McGee (2008) informs that the approach ignores 
the significant role of development to increase connections between rural and urban regions to fully 
transform society instead of separating the transitions in the two regions, i.e., rural and urban. 
  
In particular, McGee (2008) argues for the replacement of superseded divisions between rural and urban 
areas, and moreover, recommends that integration or links between rural and urban endeavour a 
deliberate adoption of sustainable management strategies. The strategies used in developing rural 
regions should utilise concepts of eco-systems that link activities in urban and rural territories. In doing 
so, there will be the preservation of eco-systems that integrate extended metropolitan region (EMR). 
McGee (2008) argues that successful urbanisation of rural areas should ensure industry, agriculture, and 
other urban endeavours co-exist in a mixed-use landscape, provide the most effective option for 
preserving eco-systems within the EMR and simultaneously, create sustainable and liveable urban areas. 
In this way, policies should focus on making cities greener through reducing carbon footprints, promoting 
clean water and air, increasing green space and public parks and promoting user-friendly systems of 
public transport (McGee, 2010). Other endeavours include developing settlements that allow for cycling, 
walking paths and encouraging food production at the local community level. 
 
Thirdly, the equally influential Garden City Movement, defined by English urban planner Ebenezer 
Howard in 1898, continues to be relevant not only in Western planning theory, but also in Asia. Some of 
the critical planning principles and ideas on social justice from Ebenezer Howard’s publication "To-
morrow: A Peaceful Path to Real Reform", written in 1898, continue to inspire contemporary planning 
practices. The Garden City movement was introduced to China in the early twentieth century. As a 
worldwide movement, it has recently seen a rival, partly due to China's efforts for urban-rural integration 
and ecological restoration efforts in metropolitan areas.   
 
Chinese cities, such as Chengdu are targeting to transform into a mega garden city by 2050. Shanghai was 
officially honoured as a 'National Garden City' by the Ministry of Construction for environmental 
improvements in 2004, for its ambitious plans to increase greenery coverage to 36 percent (Yamamoto, 
2009). Similarly, several provincial governments continue to expand greenway networks to counter the 
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loss of vegetation coverage in cities. As a government-led top-down planning approach, the concept of 
the Garden City is adapted to mega-city scales in China. 
 
In essence, the Garden City Movement promotes combining the benefits of town and countryside 
communities. Its principles, which are also applicable in the Chinese context, are the provision of 
generous green spaces, including a surrounding green belt of countryside to prevent unplanned sprawl, 
well connected and biodiversity-rich public parks, high-quality gardens, tree-lined streets and open 
spaces (Garden City Institute, 2021). Furthermore, considering the loss of agricultural land to urban 
construction in China, opportunities for communities to grow their food, including planning for farming in 
urban areas, remain a priority. Moreover, affordable housing with gardens in healthy communities, local 
employment opportunities, business activities, cultural and recreational amenities within walking 
distance and access to public transport systems are an essential mix of urban elements in the Garden 
Cities. 
 
The three underlying theories, the French Géographie Volontaire, the Extended Metropolitan Region, 
which rejects a binary segregation into urban and rural territories, and recent variants of the Garden City 
movement in Asia, inform this paper. Adapted to new urban questions, the concepts may evolve into 
rethinking established epistemologies and research agendas. The primary concepts that synthesise the 
underlying three theories presented are the concept of design thinking applied to regional-scale planning 
projects and the idea of an environmentally friendly and people-oriented development approach. 
 
03.2._Mega-city Region and Territories: 

 
The following section describes regional design. The description is essential as it helps to attain an 
overview of the spaces and scales for designers working on regional projects and how it assists in 
portraying the relevance of nature-based approaches for restoring eco-system functions in territories and 
designing a viable urban transition. 
 
Before elaborating on the idea of regional design, it is necessary to define the term region. Defining 
regions to suit the purpose of urbanism requires consideration of the object of planning. Sustainable 
communities are the fundamental objects of planning, but it is also essential to look at the settlement 
structures, as communities are found within larger-scale spatial configurations. 
 
The specific topography and climate of a region, for instance, significantly influence the evolution of 
settlements and morphology (Neuman, 2000). From the perspective of land use planning, a region is an 
inter-connected territory that its residents relate to through their economic transactions and activities. A 
region can also be described as an area where individuals live and execute the most recurring activities, 
or in other words, pursue their daily lives. 
 
According to Neuman (2000), the regional design is an approach to embrace growth through the 
provision of a physical framework that helps in guiding or determining the best use of land in terms of 
shared benefits, the scale, and resources, as well as understanding how communities interrelate within a 
particular physical region. Regional design as a strategic design discipline is unique or different from that 
of urban and regional planning, but both disciplines have an impact on the morphology and transactional 
networks (Mc Gee, 2008) in a territory. Neuman and Zonneveld (2018) assert that regional design guides 
human settlements in a particular area by defining specialised functions, size, location, and how 
settlements interrelate. In addition, regional design directs the flow of human endeavours concerning 
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settlements through the existing linkages in infrastructure.The ultimate goal is to integrate infrastructure 
networks and settlements with eco-system services, hence attaining sustainability (Neuman and 
Zonneveld, 2018). 
 
Further, the material-tactile design approaches of territorial planning (Viganò, Fabian and Secchi, 2016), 
both in theory and practice, is increasingly re-emerging as design problems in contemporary urbanism. In 
another article, Neuman and Zonneveld (2018) give two main reasons for the resurgence of regional 
design. First, from a structuralism point of view, it can be argued that regional design has been a 
longstanding basis for spatial planning, and it has re-emerged as it is a tool for spatial strategy, and it also 
serves in spatial management. Neuman (2000) also notes that the rebirth is a result of neo-traditional 
community planning and modern-day urbanism, two concepts that started as enterprises that initially 
utilised small scales, i.e., neighbourhoods and small communities. However, with the evolving knowledge 
in urban planning and design, the scale has grown to incorporate large cities part of mega-city regions. 
Therefore, the essence of regional design can best be understood by considering the emergence of new 
settlement structures with a regional perspective and acknowledging the global external factors or forces 
that drive urban growth. One such indicator of the forces and context, for instance, is the rise and growth 
of metropolitan economies as influential nodes in a service-based global economy. 
 
The need to adapt to the new realities in the evolving world emphasises the essence of regional design. 
The new realities include high-tech digital innovation in telecommunications, the internet, and 
information systems that enable exchanges of capital and resources with metropolitan economies, which 
ultimately network a particular region. In addition, there is increased mobility, i.e., national and 
international migration, tourism, international business, and intra-regional mobility, which include 
increased emergence of plural modes of mobility, such as autonomous driverless cars and drone 
transportation, for example. 
 
New conditions such as an increase in urban population, climate change, globalisation and their 
associated impacts, 'smart city' concepts and nature-based planning, drive urbanisation. With the new 
conditions of urbanisation, the need to form and apply spatial strategy at supra-metropolitan levels or 
scales cannot be overlooked (Neuman and Zonneveld 2018). The new forces that drive urbanisation in 
the contemporary and future world represent a new scale of dispersed urbanity, especially in the city 
region. Neuman and Zonneveld (2018) assert that the forces of urbanisation are associated with 
significant impacts that need to be addressed or dealt with by urbanism at a large scale that matches an 
ample urban-to-rural space, including the territories in-between. Regional design represents the strategic 
solutions to the macro-scale design problems in urbanism. 
 
Regional design is pertinent in shaping the physical form of regions, considering it embraces a regional 
viewpoint that guides how human settlements & the environment, particularly in diffused cities (Indovina 
and Matassoni, 1990), are arranged. Moreover, regional design connects the communities through 
communication, transport, the sharing of natural resources, and other ways that cause urban-rural 
networks to emerge. Similarly, regional design helps keep the communities' territory sparsely populated 
by a better-coordinated use of resources and by avoiding an over-emphasis of high-density urban 
developments. Neuman (2000) proposes three objects of regional design, namely communities, the 
connections among them, and their environment. 
 
Another critical aspect when assessing regional design pertains to understanding the contemporary 
design problems in urbanism. According to Neuman (2000), some of the sources of current regional 
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design thinking are the existing critique of urban sprawl, the need to retrofit suburban settlements 
(Dunham-Jones and Williamson, 2008), the planning of resilient settlements in an evolving world, the 
idea of the countryside as a city, and socio-environmental planning. In the Chinese context, the concept 
of the harmonious development of communities is attracting research attention (Edmonds, 2012). The 
key concerns are the social problems, and the environmental degradation found both in the Chinese 
countryside and cities. In addition, the acute income inequality between urban areas and the poverty-
stricken regions in China is an urgent issue to be addressed. 
 
There are different types of regions and settlement patterns, according to Neuman (2000), and he 
acknowledges how regional design and the planning of territories interact. Neuman (2000) informs that 
basic regional settlement patterns are the rural hinterland, corridors, metropolitan; but in other 
literature, authors also refer to mega-city regions, urban fringe areas, mega-city corridors, 'rurban' 
spaces, in-between and the mountain territories. Regardless of the evolving types of regional settlement 
patterns, a region has the same definition, i.e. a network of communities that can be concentrically 
organised, poly-centric, or dispersed, linked by post-fordist, modern communication and transportation 
systems whose surrounding is land that is less densely settled. 
 

04. Designing the Urban Transition: 
 
04.1_Nature-based solutions in designing an urban transition: 
  
Traditional regional and urban planning practices emphasise spatial organisation involving transport 
infrastructure development, the growth of central business districts, and a functional zoning approach to 
land use planning. While not fully embraced in mainstream urban planning practices, the uptake of 
nature-based urban design and an ecology-driven urbanisation phase is gradually emerging in the 
planning and design disciplines. Initiated by the European Commission between 2014 and 2015, it’s 
report 'Nature-Based Solutions and Re-Naturing Cities' by the Horizon 2020 Expert Group recommends 
four principle goals and seven nature-based solutions providing directions for an EU Research and 
Innovation Policy agenda. The principle goals are transferable to other geographic contexts, and lessons 
can be learnt from its rationale. The EU aspires to be a world leader for nature-based solutions in 
research, innovation, and a green economy. The identified nature-based solutions involve sustainable 
urbanisation, environmental preservation, climate change adaptation, and disaster risk management. 
Therefore, the four principle goals are, firstly, the implementation of nature-based solutions to achieve 
sustainable urbanisation while supporting economic growth and the development of liveable cities for 
environmental and human well-being. Secondly, nature-based solutions are vital for restoring eco-system 
functions to both enhance resilience and address societal issues. Thirdly, the climate change challenge 
managed through nature-based solutions best relates to the idea of re-naturing cities. Fourthly, risk 
management using engineering-based solutions in combination with nature-based solutions can create 
better-diversified responses to risk management and mitigation. Consequently, the European 
Commission outlines seven research and innovation areas for nature-based solutions: Advancing urban 
regeneration, securing coastal region resilience, multi-functional approaches for watershed management 
and the restoring of eco-system services, sustainable uses of natural resources and clean energy, green 
infrastructure as protection against unanticipated shocks and the upscaling of carbon sequestration in 
the natural and human settlement spaces (Kopsieker, Gerritsen,S tainforth, Lucic, Costa Domingo, 
Naumann,  Röschel and Davis, 2021). 
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04.2_Critical Blue-Green infrastructure development: 

 

Evolving from the nature-based approaches to territorial planning, the innovation of critical infrastructure 
relates directly to the rethinking of blue-green infrastructure projects. Natural disaster mitigation 
infrastructure development is frequently associated with engineered canals, belowground pipes, water 
reservoirs, water filtration plants, concrete sea walls, retaining and dams. Such grey infrastructure types 
remain critical infrastructure provisions for flood risk management, avalanches, mud and landslides, and 
drought (Sebesvari, Woelki, Walz, Sudmeier-Rieux, Sandholz, Tol, García, Blackwood, and Renaud, 2019). 
In addition to acute environmental shocks, slower-burning environmental stresses are climate change, air 
pollution, ground and surface water contamination, biodiversity loss, water scarcity, and degradation of 
fertile soil for food production. Societal stresses may include a public health crisis, global pandemics, 
mental health issues, community and social network fragmentation, and inadequate care for an ageing 
population and vulnerable members of society. The limitation of grey infrastructures is the often fixed 
and static nature of the infrastructure with limited possibilities to adapt to changing environmental 
disruptions and society's constantly evolving needs. 
 
Furthermore, grey infrastructures tend to be designed for only a few functions, hence, constrained to 
managing few risks. Both acute and slow-burning stresses can transcend geographic boundaries and 
spread into different regions in some cases be unnoticed. In addition to grey infrastructures, the 
development of critical blue-green infrastructures can address some of the required improvements of 
disaster mitigation measures. Some of the nature-based solutions that blue-green infrastructures offer 
are water decontamination, watershed management, air purification, noise reduction, habitat 
preservation for biodiversity and opportunities for food production. Critical blue-green infrastructure 
project types at the regional and territory scale include Greenway networks along transport 
infrastructure, green belt zones, primary farmland protection zones, permeable road paving, the 
restoration of riparian water edge zones, ecological corridors, micro-urban forests, urban wetland zones, 
rainwater collection open spaces and also multi-species farming land. Nature-based solutions for critical 
blue-green infrastructure development and eco-system resilience-building offer more significant 
opportunities for adaptation to changing environmental conditions and multiple functions compared to 
grey infrastructures. Natural disaster mitigation in the future will be based on combinations between 
grey, blue and green infrastructures to maximise environmental preservation, the maintenance of 
ecosystem function, and the evolution of inhabitable urban-rural territories (European Environment 
Agency, 2021). 
  
04.3_Balancing social, environmental and economic objectives: 
  
A largely under-researched issue is how to incorporate social considerations as part of multi-functional, 
nature-based critical infrastructure development. More knowledge is required for the design 
considerations concerning socio-environmental protection. Meanwhile, limited attention is paid to 
improving community networks and how nature-based planning approaches could alleviate poverty, for 
example.  
 
Nature-based design proposals considering people and family structures are in its infancy, nevertheless 
crucial for a balanced evolution of people living in their territories. Nature-based improvements to 
settlement structures can impact public health, sanitation, and dignified living conditions. Ecological 
protection and preservation of fertile soil have direct and indirect positive impacts on mental health and 
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community cohesion and the provision of recreational spaces which may integrate local farming, healthy 
food production and consumption. Reintroducing local food production and consumption are possibilities 
for community collaborations. Economic activities related to farming and broadly cultivation of land are 
agricultural tourism and nature reserve exploration. 
 
Furthermore, preserving local cultural identities, traditions, and customs can offer choices for 
diversification, to create distinct economic ecologies. Ultimately, such livelihood activities may deliver 
improvements to social relationships and the building of people-to-people support structures. To this 
end, the strategic implementation of nature-based solutions, whether blue, green, grey or hybrid 
infrastructures, becomes relevant to yield the most effective benefits for humans and biodiversity. A 
carefully balanced selection of nature-based planning measures to best promote green economic growth 
and long-term resilience may involve a continuous adaptation and modulation of the critical blue-green 
infrastructures.  
  
04.4_Moving Beyond Contingency planning and Risk management: 
  
For achieving the UN sustainable development goals and liveable cities, as a strategy, this research 
framework integrates three fundamental topics requiring continuous innovation, human ingenuity and 
investment: Firstly, at the community scale and in the case of individual families, the building of 
diversified livelihood activities would give people an improved resilience to cope with an unexpected 
economic retrenchment for instance. Secondly, community-scale livelihood ecologies and the planning of 
settlements encompass combining social and nature-based design considerations. Thirdly, once self-
perpetuating livelihood ecologies have been set in place and habitats are better equipped with nature-
based disaster reduction risk measures, the next stage implies a further transitioning to green economies. 
Such a transition entails inherent adaptation and spare capacities to absorb natural disasters, systemic or 
economic shocks. Urban and regional transformations will have moved beyond merely contingency 
planning and risk management at such an advanced stage. Consequently, cities would be able to cater for 
human equitable life for people and biodiversity. To move towards future sustainable urban transitions, 
the development of critical blue-green infrastructure and social welfare infrastructure for communities 
are fundamental needs to be progressed. Ultimately, the mission should be to achieve natural resource 
reserves and hence spare capacities. 
 
Critical blue-green infrastructure would include creating additional multi-functional water reservoirs, 
parks designed for flood risk scenarios, planting trees, increasing the vegetative coverage in the 
settlements, and renewable energy generation. As part of the measures for implementing social welfare 
functions in the disadvantaged settlements, the following design recommendations can be made: The 
recycling of existing, underutilised buildings into community walk-in clinics, sports and rehabilitation 
centres, kindergartens, mother & child care centres, a community library and a computer learning centre. 
In addition to preparing an environmental and welfare infrastructure, individuals' ambitions, 
determination, and prospects for a better future are as important as their ability to build new economic 
ecologies. For the maturing of a community as part of a sustainable development project, it is equally 
essential for the citizen to rethink their daily life (Knierbein& Viderman,2018) at the grassroots level. 
Community participation instead of inertia and individual citizens' engagement in improving existing 
living conditions in settlements plays a crucial role. Existential global issues, including the environmental 
crisis, poverty, water shortage and food insecurity, also impact the quality of life in remote, 
disadvantaged areas. In particular, socially and economically vulnerable people and their families are 
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most affected by competition for resources. Hence, the support and a social welfare system for 
individuals in need within a community are necessary for forming self-sufficient communities. 
 
The inevitability to reverse the process of fast-paced global urbanisation and further development of 
rural areas calls for self-sustained planning as part of regional design projects. While respecting the 
environmental carrying capacities, the embedding of new rationalisations and new livelihood activities in 
territories suggests a trajectory to evolve an alternative urbanity. In China's case, for the remediation of 
fragmented rural-urban territories, incremental top-down and bottom-up planning methods informed by 
recently completed design projects gradually promote further knowledge in the field of blue-green 
critical infrastructure research. Pertaining to the knowledge creation in this field, cartographic studies 
help to understand better underlying natural environmental and local livelihood ecologies in territories. 
However, caused by fast-paced urbanization, natural continuities in eco-system functions without 
disruptions can no longer be taken for granted. Eco-system stabilities are disrupted and fractured due to 
human intervention in the environment. Additionally, digitization & new geographies have increasingly 
altered human livelihood activities and their transactions in space and time. Therefore, remediation of 
fragmented eco-system services is recognized as a priority for a new-type urbanisation. Additionally, 
localised inclusions and overlays of recent technological innovations are becoming indispensable and 
integral to sustainable settlement development. However, innovative rationalisations are more difficult 
to implement in the hinterland of Chinese Mega-cities, where limited resources, uncoordinated industrial 
and agricultural hybrid uses of land have damaged the natural environment. 
 
By embedding self-sufficient economic activities, low-density settlements that avert an overdependence 
on larger cities and resists the exploitation of resources by a metropolis may grow into an independent 
city. An eco-friendly and socially-conscious community growth, as an alternative type city, abandoning a 
'business as usual' pattern of development, would be based on a different set of values than under 
economic growth-centred urbanisation. Its community members would prioritise environmental 
protection, health and sanitation, human capital formation, and cultural production. 
 
As the urbanisation of rural areas is still regarded as a solution for maintaining economic growth in China, 
a change of development priorities will require more time to mature. Increasing the number of medium 
and small size cities in China in the near future will negatively affect the environment, resource 
consumption and the burdening of existing infrastructural networks. While China is transitioning into a 
phase of economic retrenchment, it is likely, that unintended, negative consequences of new urban 
construction impacting people, biodiversity, and the environment may cause further damage in the next 
decade. Therefore, the development of small and medium-sized cities, which consider economic 
productivity and environmental remediation, the well-being and social welfare for people, and respect 
local ethnic cultures would be a more evolved, next stage of urbanisation. 
 
China's National New-Type Urbanization Plan (NTUP) for 2014-2020, a well-intentioned policy, can form a 
basic set of principles for a better phase of urbanisation. The NTUP objectives include balanced urban-
rural development, coordinated regional development, environmentally friendly and sustainable 
urbanisation, biodiversity preservation, food security, poverty alleviation, and the preservation of ethnic 
identities. For the research by design studies in this research project, the following priorities in line with 
the NTUP have been emphasised: Renewable energy generation, pollution reduction, access to 
education, food production at small-scale farm level, welfare safety net building at the community level, 
economic diversification and ethnic, cultural tourism promotion. However, due to the relatively short 
period given by the official National New-Type Urbanization Plan for 2014-2020, an alternative planning 
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strategy considering a long-term impact recommends the ongoing updating of the development priorities 
and innovation of a Repertoire of Alternative Interventions in territories. 
 
The principle of maintaining alternative possibilities (Frankfurt, 2014) applies to all scales of spatial 
planning: the individual family farm scale, village community scale, small, medium, large cities and the 
regional scale. Thus, it is understandable that transforming the urbanisation objectives and abandoning 
unsustainable development patterns requires bottom-up civic engagement and top-down sustainable 
development policy implementation. Hence, reinstating ecological and community stability in in-between 
and remote regions a period until at least 2050 and beyond may give a better prospect for forming 
people-oriented cities. Further, two crucial additional aims for a new urbanisation phase are 
implementing the NTUP objectives, not only as a high-level policy document but also as concrete regional 
design projects by planning professionals, and the livelihood activities in co-produced settlements by its 
people and the community administrations.  
 
Similarly, the ideal condition of independence and emancipation of peripheral settlements can only be 
achieved by community participation, synergies between people and the protection of vulnerable 
members of society. Changes in livelihood choices beginning at grassroots level initiatives of individuals 
and smaller groups of people must not be underestimated in terms of the positive impact on the entire 
community. However, the up-scaling of transformative initiatives at the community level will depend on 
the organisation of people into mutually supporting networks working towards the common goal of 
everyday life improvements and economic betterment. The consolidation of efforts with other peripheral 
community networks can reinforce the scale of endeavours, social cohesion, and protection of common 
interests. For achieving a level playing field with neighbouring settlements communities that may have 
reached more mature stages of urban development, the advancement of human capital formation and 
ongoing protection of shared ecological capital is a vital shared interest. Consequently, an independently 
developing emerging community will self-perpetuate its local economy and simultaneously engage in 
economic transactions with other cities. 
 
As emancipation in spatial planning is attracting attention from architects and urban planners, it can be 
anticipated that the enabling of Self-sufficiency planning in urban projects will gain momentum in the 
future. Given the challenges imposed by global economic and environmental struggles in marginal 
regions, its populations will likely protest against or reject the causes of spatial injustice and economic 
deprivation in peripheral communities. In particular, in China, well-being, intellectual growth, and the 
possibility to live in ecology-friendly urban environments continue to be a requirement for an increasingly 
educated and modern civilisation. The resettlement of migrant citizens into new towns or their origin is 
also an urban and planning policy challenge requiring good design and planning proposals. Safe, dignified 
environments for working, living and environmentally friendly city design for sustainable development of 
next-generation communities will be the priority. With a re-orientation away from the concentration of 
development in the coastal cities, allocating resources to the rejuvenation of impoverished, land-locked 
settlements could be supported by the transfer of technological knowledge into the remote. With the 
possibilities offered by recent developments in agronomy, new mobility and communication systems, the 
transformation of landlocked territories into an alternative urbanity could materialise in the future.  
 
A genuine concern for social and environmental issues supported by investment into schools, hospitals, 
community centres, clean energy and water purification plants in communities will be instrumental for 
poverty alleviation. In keeping with the idea of maintaining the independence of emerging cities and 
forming new synergies with neighbouring settlements, an ultimate result may be a fair and just 
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integration of in-between territories into mega-city clusters. In this way, a distinction between 'centre' 
and 'periphery' may gradually be dissolved. 
  

05. Conclusions: 
 
To achieve blue-green critical infrastructure innovation, this paper proposes nature-based adaptations of 
regional planning methods, which consider environmental carrying capacities and the restoring of natural 
resource spare capacities. Crucial to revisiting the regional planning methods is to re-nature divided 
territories and fractured socio-environmental ecologies. It is pertinent to abandon binary distinctions 
between 'natural' and 'anthropogenic' ecologies for an integrated way of conceiving sustainability-driven 
regional planning projects. The contemporary regional design practice questions the segregation of 
regions into 'city' and 'countryside'. As elaborated in the paper, the rethinking of the regional planning 
approaches as a series of interdependent ecology types with fluid boundaries in networks instead of 
'zones' is a non-binary alternative, in line with the notion of territories with no artificial dividing 
boundaries. Furthermore, a nature-based approach that considers the unequal relationships between the 
'centre' and 'periphery' of territories seeks to rebalance access to ecological, social and economic 
resources, favouring balanced socio-environmental development. 
 
The challenge to develop independent economic ecologies in remote territories through regional 
planning has become an ever more difficult task for regional planners. Although regional design for 
peripheral territories became more challenging due to short-term economic cycles, new opportunities for 
overcoming barriers for access to information, education and opportunities for reducing transportation 
time for people and goods continue to be improved. The sources that make balanced rural–to–urban 
development problematic are the global competition for resources and increasingly fragmented natural 
eco-systems. The reassessment of design problems in metropolitan cities and the methods for resolving 
urban design projects adopt innovative concepts and methodologies more rapidly than innovations for 
regional planning projects. Currently, topical research fields in urbanism not to be overlooked would be 
the development of digital twins of cities, the implementation of innovative city concepts and the use of 
cloud computing to predict the energy use of households, consumer behaviour, or crowd movement of 
people in cities. However, due to the comparatively lower investment in regional research by 
governments and private corporations, which are focused on global cities as economic engines, the 
innovation in regional design methods receives limited attention. 
 
Re-establishing linkages between territories, people, livelihood activities and natural resource extractions 
would be an ideal restorative transition. Nonetheless, when studying large-scale spatial configurations, 
for instance, natural eco-systems no longer manifest continuity. Specifically, in regions with new 
transport infrastructural overlays, high-speed rail networks, water-diversion aqueducts and newly 
developed settlements, divisions, boundaries and discontinuities of ecological systems are inherent. 
Additionally, the internet has enabled the pursuance of livelihood activities remotely. Hence, such 
technological overlay is disconnecting people from the environment they inhabit and places of resource 
extractions.  
 
Although an urban-rural gradient land use pattern is an idealised vision, the aspiration of designing 
seamless urban-rural transitions is relevant in fragmented territories and ecologies. At the urban planning 
scale, better linking of open green spaces, farmland and parks with settlement areas underscores the 
need to diminish segregations between built-up settlement areas and cultivated land and recreational 
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green amenity areas. The dissolving of artificial boundaries involves increasing vegetative coverage by 
creating parks on underutilised plots of land between buildings, planting trees along roads and the 
perimeters of plots, and planting on building roofs and walls. Nature-based urban planning approaches 
also consider the material physical assets such as uncultivated land, agricultural plots, forests, 
hydrological system, buildings, developable land and inhabitants. For a nature-based regional 
development approach, the liveability of the environment and habitability of settlements is a vital 
consideration for planning projects.  
 
Last but not least, urgent issues include the provision of social services, community centres, health care, 
provision of education, elderly care, affordable housing, sanitation, environmental remediation, 
reduction of pollution, investment into green infrastructure and renewable energy technologies. 
Ultimately, the creation of welfare infrastructure in settlements would create settlements where the 
well-being of people matters. Combined with the embedding of new technologies and ITC platform-
based networks, nature-based approaches constitute instrumental strategies for addressing a restorative 
transformation of territories. The hybrid design methods emphasise the necessity to consider planning 
problems comprehensively, paying attention to the transactional exchanges of remote territories with 
Mega-city clusters while constructing scenarios that promote an independent development of resilient 
settlements. In particular, the Pearl River Delta (PRD), undergoing a large-scale transformation as part of 
the Greater Bay Strategic Plan, focuses on developing new economic centres within the Mega-city 
cluster. As the Greater Bay Plan emphasises the development of cities with specialisations within the 
PRD, a mega-city scale nature-based approach that captures the River Delta and the Mountain regions in 
the hinterland could raise more awareness of overlooked, in-between and peripheral territories. Looking 
forward, it is hoped, the quality of the environment, decent housing, health and well-being of people will 
be priorities driving the forth-coming phases of urbanisation in Asia. 
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Research Paper  

 

Planning for the Wild–Urban Interface 
Themistoklis PELLAS, National Technical University of Athens, Greece 

 

Abstract 

This paper contributes to scholarly debates on urbanisation and environmental change with 
respect to the wildland–urban interface and heat-induced weather and climate conditions, 
namely compound drought and heat waves, conducive to extreme wildfire events of relevance to 
the Mediterranean-type climate regions. Dealing with supply-side drivers of urbanisation, by 
analysing the Special Urban Plan for the area in East Attica, Greece, where an extreme wildfire 
event took place on 23 July 2018, it evidences the incorporation of climate action in planning in 
the light of land policy. 

 

Keywords 

planning, land policy, wild–urban interface, Mediterranean-type climate regions, Attica 

1. Introduction  
Resulting in 103 confirmed civilian fatalities, the wildfire that broke out in the wildland–urban interface of 
the east of Attica, Greece, on 23 July 2018, has been the second-deadliest wildfire event in the 21st 
century, after the 2009 bushfires in Australia, and the second-deadliest weather-related disaster in 
Greece, after the major heat wave of July 1987. A state of emergency was declared by the Region of 
Attica and the European Union Civil Protection Mechanism was activated. The Greek General secretariat 
for Civil Protection activated the Copernicus Emergency Management Service Rapid Mapping Component 
on 24 July (see Maps 1–2). The National Observatory of Athens classified this wildfire, following Tedim et 
al. (2018), as an extreme wildfire event of the highest category 7 (see also Lagouvardos et al., 2019). A 
vexing problem for planning (Roos et al., 2021), the wildland–urban interface (urban fringe into fire-
prone vegetation) and the landscape fires exacerbated by land-use changes and anthropogenic climatic 
change necessitate an academic and political debate about the role of government, and a focus on urban 
planning instruments (Bowman et al., 2013). In that light, this paper deals with supply-side drivers of 
urbanisation, by analysing the Special Urban Plan for the fire affected area of the Municipal Units Nea 
Makri and Rafina of the Municipalities Marathonas and Rafina–Pikermi of the Region of Attica (2020). 
This Special Urban Plan, commissioned to the Technical Chamber of Greece by the Ministry of the 
Environment and Energy, is the first planning instrument of its kind to incorporate measures for fire 
protection in relation to climate change, climate and weather extremes, and related disasters, and will be 
a benchmark for other wildland–urban interfaces in Greece. The paper first presents the research 
background, and then proceeds to outline the methodology. Next, it provides basic information about the 
content of the Special Urban Plan, followed by the research results, before concluding. 
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Map 1. EMSR 300 – Delineation Map: Rafina. Source: Copernicus Emergency Management Service (2018). 

2. Background 
While research exists on the reform of the spatial planning system and land policy in Greece following the 
policy conditionality of the three Economic Adjustment Programmes between the Greek state, the 
European Union member states and the International Monetary Fund under the Greek Loan Facility 
(2010–2011), the European Financial Stability Fund (2012–2015) and the European Stability Mechanism 
(2015–2018) (e.g., Giannakourou, 2019; Tulumello et al., 2019; Vitopoulou and Yiannakou, 2020), 
research is still lacking on the implementation of the most recently introduced planning instruments in 
light of land policy monitored under the European Semester for economic policy co-ordination and under 
the enhanced surveillance framework in accordance with Articles 2 and 3 of Regulation (EU) 472/2013 
(2018–2021). The paper responds to this research gap by looking into the implementation of Special 
Urban Plan (Melissas, 2019, 2021), a planning instrument which was introduced by Law 4269/2014, 
revised by Law 4447/2016, and amended lastly by Law 4759/2020. The paper draws upon literature on 
planning (Lagopoulos, 2018), focusing on urban morphology (i.e., of Wentz et al. (2018) and urbanisation 
in the Mediterranean (southern Europe), and in particular Attica (e.g., Salvia et al., 2020), considering 
institutions and practices which allocate development rights through the conversion of land from its 
initial status into (re-)developed land (i.e., Karadimitriou and Pagonis, 2019). The paper thus links 
scholarly literature which concerns causes and mechanisms, the planning system and/or the content of 
legislative texts to the study of the content of a devised land use plan. Attention is given to land policy 
regarding forest areas and how it relates to planning (e.g., Melissas and Serraos, 2018), and the legal 
notion of “building agglomerations” (in Greek: οικιστικές πυκνώσεις), which refers to the delimitation of 
the outline of areas within forest land, where a certain number of buildings are in geographical proximity 
to one another. 
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3. Methodology  
The paper gathers evidence from data which are publicly available online from the Ministry of the 
Environment and Energy, the Official Government Gazette, and the Council of State (Table 1). The 
analysis of the Special Urban Plan (Table 1: 1–7) and land policy (Table 1: 8–9) concerns analytical 
theories relating to land-uses and land-use planning (Table 2: 2). To dissect the proposal for the pattern 
of spatial organisation that the Special Urban Plan puts forward, and to discern how fire protection is 
incorporated, the paper employs the urban form framework of Wentz et al. (2018) (Table 3). The latter 
conceptualises urban form into six aspects organised under three components. First, the materials, which 
include the human constructed materials, soil-plant continuum, and surface water. Second, the 
configuration, which consists of the dimensionality of urban form (three-dimensional [3D] 
representation) and the spatial pattern of urban materials (2D and 3D representation). Third, (change 
over) time. The analysis of land policy draws upon Karadimitriou and Pagonis (2019) (Table 4) and 
Chorianopoulos and Pagonis (2020) to acknowledge how the procedures of the Special Urban Plan, 
particularly with regard to the instruments deployed for allocation of development rights, align with the 
legislative procedures concerning “building agglomerations”. 

Table 1. Data. 

1. Special Urban Plan – Preapproval (June 2019) 

2. Special Urban Plan – Report (June 2020) 

3. Special Urban Plan – Map (5) (April 2021) 

4. Special Urban Plan – Presentation (July 2021) 

5. Strategic Environmental Assessment – Report (June 2020) 

6. Strategic Environmental Assessment – Report with complementary data (April 2021) 

7. Planning / forest legislation 

8. Decisions by the Council of State 

 

Table 2. Typology of land-use theories. 

Land-use 
theories 

Scientific land-use theories 1. Analytical land-use theory 

2. Analytical theories 

2.1. Land-uses 

2.2. Land-use planning 

Land-use planning theories 3. Normative (value-laden) theories 

3.1. Land-uses 

1862



Pellas, T. Planning for the Wild–Urban Interface 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

3.2. Land-use planning aims 

4. Normative (technical) land-use planning theories (methodologies) 

Source: Adapted from Lagopoulos (2018). 

 

Table 3. Conceptual relationship of the six aspects of urban form. 

Components 1. Materials 2. Configuration 3. Time/Dynamics 

Aspects 1.1. Human constructions 2.1. Dimensionality 3.1. Time 

1.2. Soil-Plant continuum 2.2. Spatial pattern  

1.3. Surface waters   

Source: Adapted from Wentz et al. (2018). 

 

Table 4. Development rights allocation. 

1. Active planning 

2. Private planning 

3. Building cooperatives 

4. Exemptionary planning 

5. Planning of urban expansions 

6. Planning of settlements with population <2000 inhabitants 

7. Planning of second home areas 

8. Planning intervention in already built-up areas  

9. Construction inside designated settlement boundaries 

10. Development without permit on owned land 

11. Density increment 

12. Development without permit on owned land 

13. Land and development rights grabbing 

Source: Adapted from Karadimitriou and Pagonis (2019). 
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4. Special Urban Plan for the fire affected area of the Municipal Units of Nea 
Makri and Rafina of the Municipalities of Marathon and Rafina–Pikermi of 
the Region of Attica  
On the basis of its preapproval, the Special Urban Plan aims to contribute to the reconstruction and 
reorganization of the environment considering, on the one hand, the improvement of urban and 
residential conditions, and on the other hand, the rapid restoration of natural vegetation and the 
preservation and promotion of natural elements. At the same time, it is expected to contribute to the 
removal of past spatial distortions, making the area more resistant to natural disasters. The Special Urban 
Plan aims to promote a new model of spatial organization based on the principles of sustainable 
development that will be able to function as a blueprint of spatial and urban organization for hundreds of 
areas in Greece, with characteristics similar to the study area, in terms of lack of a clear spatial 
organization that seeks a balanced coexistence of natural and man-made and a perplexed and 
fragmented land use policy that begins more or less with administrative acts of the early 20th. The 
drafting of the Special Urban Plan also takes into account data on climate change which affects Greece 
with regard to the intensification in extent, size and frequency of extreme weather / natural phenomena, 
the increase of temperature, and the corresponding intensity of the risks associated with these data 
(social, economic and environmental impacts).  

The main objectives of the Special Urban Plan are: 1) The organization / regulation of uses and activities 
based on the principles of sustainability and sustainable spatial development practices; 2) Shielding / 
resiliency to the effects of climate change and extreme weather events and mitigation of future risks. In 
particular, fire protection, flood protection and corrosion protection on the coastal front; 3) The 
improvement of the daily life of the inhabitants and the provision of the necessary social infrastructure; 
4) The planning of the necessary traffic infrastructure, the prioritisation of the road network and the 
traffic regulations; 5) Ensuring adequate and secure access and general accessibility; 6) The protection 
and promotion of the natural environment and especially the ecological one reconstruction of the 
coastline and streams landscape; 7) The expansion and strengthening of the communal, public character 
of the coastal zone, and the promotion and protection of the sea front; 8) The restoration of the natural 
function of the streams, by their demarcation, protection and promotion; 9) The protection and 
promotion of the terrestrial and marine landscape; 10) The creation and connection of the free spaces 
with the historical and archaeological sites, the coastal zone through pedestrian paths and possibly 
bicycle paths; 11) The upgrade of technical infrastructures. 

The Special Urban Plan was considered as an optimal spatial planning instrument to achieve the purpose 
and the above objectives for the areas most affected by the fire of July 2018. In particular, it is considered 
a suitable tool to the extent that: it responds to the urgency of the requested intervention; Meets the 
need for special regulation of land uses and other conditions of their development. It can modify 
regulations of approved Zone of Land Development Control (ZOE), in particular regarding the permitted 
land uses and building conditions and restrictions, but also to include existing urban studies in the 
direction of the integration of fragmentary regulations; It can determine the boundaries of the existing 
streams within the limits of the plan. 

The wider area is located in the north-eastern region of the Attica Region, between Mount Pentelicus 
(Pentelikon) and the west coast of the southern Gulf of Evia. It is administratively part of the Municipal 
Units of Nea Makri and Rafina, which are part of the Municipalities of Marathon and Rafina-Pikermi 
respectively, while it also includes a small part of the Municipal Unit of Penteli of the Municipality of 
Penteli. Its geomorphology follows in general the downhill slopes formed by the altitude curves from the 
foothills of Penteli to the sea, sometimes smoother and sometimes steeper. The long coastline is 
characterized by narrow beaches, sandy or rocky. It is also characterized by the significant altitude 
differences in the coastal zone, especially in the area of Kokkino Limanaki in the southern part of Mati, 
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which are normalized to the northern part of the area. It is crossed by a network of streams that enter 
from the west and the foothills of Penteli, with a direction perpendicular to the coastline. Parts of the 
streams and riparian areas have been damaged significant degree of reasons for arbitrary anthropogenic 
interventions (alterations in their physical condition, fencing, etc.). 

5. Results  
Fire protection is considered directly in provisions with respect to the natural environment (such as forest 
fuel) or the built environment (such as fire-retardant building materials), while it is also acknowledged 
indirectly in provisions delimiting spatial dimensions (especially the road network and accessibility and 
open spaces). In general, across varying instruments (building coefficients, zoning, etc.) fire protection 
becomes a function of resiliency (anticipate and withstand the occurrence and damage from wildfires 
rather than be based solely on fire suppression or alter the settlement pattern more fundamentally) and 
by that is linked to climate provisions (including disaster risk reduction). In overall, the existing spatial 
pattern remains essentially intact, with the particular emphasis given to individual dimensional elements 
of it, and the zones designated for allocation of development rights (five zones for sustainable urban 
development). 

Table 5. Provisions. 

 Fire protection Urban form 

1. Basic principles for the spatial pattern of organisation 

1.1. Delimitation of streams No (linked) Materials (surface waters) 

1.2. Hierarchisation of road network and traffic planning No (linked) Configuration (dimensionality, 
spatial pattern) 

1.3. Safety – protection  Yes (directly) Materials (human constructions, 
soil-plant continuum) / 
Configuration (dimensionality, 
spatial pattern) 

1.4. Organisation of green zones and areas Yes (directly) Materials (human constructions, 
soil-plant continuum) 

1.5. “Place of Memory – Mati” Yes (indirectly) Time 

1.6. Spatial planning and urban organisation Yes (indirectly) Configuration (dimensionality, 
spatial pattern) / Time 

2. Special conditions / restrictions – transitional provisions 

2.1. Built environment Yes (directly) Materials (human constructions) 
/ Configuration (dimensionality) 

2.2. Road network – accessibility  Yes (indirectly) Configuration (dimensionality) 

2.3. Open spaces – green spaces Yes (directly) Materials (human constructions, 
soil-plant continuum) / 
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Configuration (dimensionality, 
spatial pattern) 

2.4. Protected areas Yes (directly) Materials (human constructions, 
soil-plant continuum) / 
Configuration (dimensionality, 
spatial pattern) 

2.5. Delimitation of streams No (linked) Materials (surface waters) 

2.6. Coastal zone / coastal front  No (linked) Configuration (dimensionality) 

2.7. Geologically suitable and unsuitable areas No (linked) Materials (human constructions) 
/ Configuration (dimensionality) 

2.8. Shoreline – beach No (linked) Configuration (dimensionality) 

Source: Author’s elaboration. 

 

Table 6. Timeline. 

 1. 2016–2019 2. 2020–2021 

Land policy (forest maps, “building 
agglomerations”) 

Law 4389/2016, Joint Ministerial Decision 
34844/11.07.2016, Law 4489/2017  

Council of State decisions 942, 1975, 1976 
and 1977/2017 

Law 4685/2020 

Council of State decisions 685–
688/2019 

Special Urban Plan for the fire 
affected area of the Municipal 
Units of Nea Makri and Rafina of 
the Municipalities of Marathon and 
Rafina–Pikermi of the Region of 
Attica 

Preapproval (technical report) Drafting / public consultations / 
approval / second phase – 
implementation 

Source: Author’s elaboration. 

6. Discussion and conclusions 
The Special Urban Plan for the fire affected area of the Municipal Units of Nea Makri and Rafina of the 
Municipalities of Marathon and Rafina–Pikermi of the Region of Attica promulgates small- to medium-
scale alterations. The proposed dimensionality of the urban form and the spatial pattern of the urban 
materials adjust to the existing spatial pattern of the area. Fire protection concerns in a varying degree 
most provisions. It is incorporated in the proposed pattern of spatial organisation directly, indirectly or, 
as a function of resiliency, linked to climate change mitigation, climate change adaptation, and disaster 
risk reduction. This adjustment pertains to a problem of a higher level (of territorial governance), namely 
the delimitation of forest land within the reform of land policy in Greece, concerning the need to address 
building agglomerations that have accumulated within forest land without a permit through decades, in 
the context of the completion of the national land registry and forest maps (cadastre project), which is 
one of the policy conditions under the enhanced surveillance framework. The research is of relevance to 
the study of devised plans and allocation of development rights in general, and of planning for the wild–
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urban in particular from the angle of climate change, climate and weather extremes, and related 
disasters, while centring on the matter of private ownership in that context (Goh, 2019). 
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Abstract 

With global warming, rising sea levels, and more frequent extreme rainfall events, the need for 
flood climate adaptation planning has become more urgent. At present, there are relatively few 
planning studies from the perspective of rainstorm climate adaptation in China. In this study, the 
Sentinel-1 Multi-Temporal Synthetic Aperture Radar (SAR) was used to monitor the urban flood 
area from the extreme rainfall weather caused by storm surges. Optical remote sensing is not 
effective on rainy days. However, Synthetic Aperture Radar (SAR) can penetrate the clouds and 
obtain optical high-resolution radar images, which can be observed all day long. This method is 
used to identify the spatial distribution of the flood inundation area of extreme rainfall caused by 
rainstorm in Xinxiang City, Henan Province. The significance of this study is as follows: (1) Based 
on data-driven, it provides an operable technical process and method for rainstorm hazard 
mapping for non-flood plains in China, which can be applied to rainwater hazard mapping of other 
areas and enhance the science of decision-making. (2) By mapping the flood inundation area, we 
can effectively identify the spatial differentiation characteristics of the flood hazard so as the 
characteristics of sensitive groups and environment, and provide a reference for the spatial layout 
of emergency disaster reduction and prevention facilities to strengthen urban adaptability. 

Keywords 

Flood inundation area mapping, Threshold-based extraction, Extreme rainfall event 

1. Introduction
Climate change, one of the most severe challenges facing mankind today, is a major global issue of general 
concern to the international community, which is also the direct result of the massive creation of material 
wealth on an unprecedented scale. The impact of climate change is mainly referred to extreme weather 
and climate events, such as floods, droughts, and sea-level rise, affecting natural and human systems 
including life, livelihood, health, ecosystem, economy, society, culture, services, and infrastructure. The 
impact of recent climate-related extreme events (such as heatwaves, droughts, floods, cyclones, and 
wildfires) has revealed the serious vulnerability and exposure of ecosystems and human systems to current 
climate change(Field et al., 2014). The concept of “climate adaptation” originated from concerns about the 
long-term effects of climate change. As early as the 1990s, the Intergovernmental Panel on Climate Change 
(IPCC) began to study the impact of climate change and extreme weather in different scenarios. In 2007, 
the IPCC officially explained the concept of “climate adaptability” in its work report, emphasizing that in 
the context of the gradual acceleration of climate change and the increasingly significant impact of climate, 
“natural or human systems’ or its impact, need to respond to mitigate the harm caused by climate change 
or seek favorable opportunities"(Ipcc, 2007). 
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Floods are one of the most dangerous and frequent natural hazards. From 1970 to 2012, floods accounted 
for 79% of the total natural disasters reviewed, resulting in 55% of deaths and 86% of economic losses 
(Organization, 2014). The frequency of flood disasters on a global scale has an increasing trend from 1970 
to 2018 (Hu et al., 2018), causing more and more life and property loss. In 2005, the Hurricane Katrina 
storm surge disaster chain in the United States broke the flood control dike in New Orleans, and the 
economic loss reached more than 96 billion $ (Lagadec, 2006). In 2008, Tropical Storm Nargis swept across 
the delta of Myanmar, killing 138,000 people (Shibayama, 2015). In addition, Typhoon Haiyan in the 
Philippines (2013), Hurricane Sandy in New York (2012), and Hurricane Harvey in Texas (2017) have caused 
huge casualties and economic losses.  

Recently, Xinxiang City in Henan Province has experienced extremely heavy rainstorms since July 17, 2021. 
Xinhua News Agency reported on the 22nd that from 8:00 on July 17 to 6:00 on the 22nd, there was a 
heavy rainstorm in Xinxiang, with a maximum precipitation of 907 mm. Among the 175 sites in the city, 14 
sites are above 700 mm, 26 sites are 600-700 mm, 26 sites are 500-600 mm, and 37 sites are 400-500 mm. 
The maximum one-hour rain intensity is 149.9 mm, and the maximum two-hour rain intensity is 267.4 mm. 
The period of the strongest precipitation occurs from 5 o'clock on the 20th to 5 o'clock on the 22nd, with 
precipitation of 812 mm. The economic losses amounted to approximately $65.25 million. But the extent 
of flood impact in Xinxiang City uring the extreme weather event remains to be discussed. 

Effective flood disaster monitoring and management are critical to minimize loss of life, property, and 
infrastructural damage, industrial, agricultural, and other losses(Doki et al., 2020). What’s more, The timely 
information of the flood area and impacts are helpful for the government to act immediately to emergency 
response. The rapid estimation of the spatial extent of flooding over large areas provides a key data source 
for assessing the disaster risk and climate adaptation planning( Dumitru et al. 2014). Mapping the flooding 
areas is also effective to identify the spatial differentiation characteristics of the flood risk, so as the 
characteristics of sensitive groups and environment, and provide a reference for the spatial layout of 
emergency disaster reduction and prevention facilities to strengthen urban adaptability. In this respect, 
adopting advanced methods to extract flood inundation areas is one of the most primary and essential 
tasks for climate adaption planning. 

Satellite-based observation maps can provide the temporal and spatial distribution and range of floods 
with various spatial resolutions, and nearly in real-time(Zhang et al., 2021). There are two types of satellite 
observations that can be used to monitor flood inundation areas: optical images and synthetic aperture 
radar (SAR) images. Optical remote sensing images such as NOAA(Wang et al., 2003), MODIS(Peng, 2004), 
Landsat MSS(Renó et al., 2011), Landsat TM(Giuliana et al., 1997), and HJ are available to monitor and 
extract the flood inundation areas. However, However, due to the long duration of cloudy and rainy 
weather, the optical remote sensing satellite will be blocked for a long time during monitoring, and the 
actual situation of large-area underlying surface cannot be observed accurately and effectively(Cian et al., 
2018). Therefore, optical remote sensing has some limitations in the accuracy and timeliness of flood 
monitoring(Cui et al., 2020) (). The SAR image with the high spatial resolution has the ability of all-weather 
observation and is not affected by clouds and rain, which acquired better contrast and rich texture 
information, greatly improves the monitoring efficiency and accuracy(Huth et al., 2020). Unlike the optical 
data, SAR data can detect the geochemical properties of the ground surface such as surface roughness and 
dielectric constant(Singha et al., 2020). Hence, SAR data are better for classifying different flood situations 
such as flooded open areas, flooded urban areas, and flooded vegetation(Gašparović et al., 2020; Li et al., 
2019). 

Several SAR-based flood detection techniques have been successful applied to flood mapping(Matgen et 

al., 2011; Martinis et al.,, 2015; Cossu et al., 2009). There are three mainstream methods of extracting 
urban flood areas. One is based on the SAR interferometric coherence(γ) (Rimba and Miura, 2017; Tanguy 
et al., 2017; Patias et al., 2021; Twele et al., 2016). Interferometric coherence, which indicates the 
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correlation of two complexes (amplitude and phase) observations, provides additional information for 
urban flood mapping since an urban settlement can generally be considered a stable target characterized 
by high coherence (Zhang et al., 2021; Brisco et al., 2015). Another is classified based on object or pixel, 
including KNN classifier, Maximum likelihood classifier, Minimum distance to mean distance classifier, KD 
Tree KNN classifier, Random Forest classifier(Geetha et al., 2018). The third one is based on the threshold. 
A dynamic threshold method (Otsu’s method) is used to distinguish water bodies and non-water bodies 
(Qiu et al., 2021). 

For China, some scholars have carried out relevant research. A combination of optical image (Landsat 8) 
and SAR (COSMO-SkyMed) images was used to map floods using support vector machine classifiers in 
China(Tong et al., 2018). Otsu’s method is employed to investigate floods and explore flood patterns across 
the Pearl River Basin, Chian from 2017 to 2020. Xianlong Zhang et al., 2021 investigate the use of an object-
oriented classification approach for flood information monitoring in floodplains in Poyang Lake, Jiangxi 
Province, China. Hyun-Ju Ban et al., 2017 adopted RGB composite techniques using advanced sensors with 
more bands and higher spatiotemporal resolutions for estimating flood events in Wuhan, China(Ban et al., 
2017). However, seldom researches focus on the Spatial extent and impact of floods under extreme 
weather events in non-flooded plains. In our study, to increase the flood identification timeliness, we used 
a threshold-based method to quickly extract the flood area. This method has been proven to be effective. 

Our objective was to map flood inundation areas using Sentinel-1 SAR images through SNAP and ENVI 
platforms and analyze their spatial characteristics. We would like to answer the following research 
questions: (1) what is the extent of flood impact? (2) what are the spatial characteristics of the flood 
inundation areas? The remainder of this paper is structured as follows. Section 2 introduces the study area, 
workflow, datasets, and data processing. Section 3 introduces the results of the flood inundation map and 
flood variation characteristics and provides discussions. Finally, Section 4 concludes this paper. 

2. Method 
2.1 Study Area 

Our study area includes parts of Xinxiang City, Anyang City, and Hebi City in Henan Province, China, and the 
major part of our study area is located in Xinxiang City. 

Xinxiang City is located in the hinterland of the Central Plains and the north of Henan Province. Its 
geographical coordinates are 113°23′-115°01′E and 34°53′-35°50′N. Its center is 35°18′N and 113°54′E. It 
faces the Yellow River in the South and faces Zhengzhou and Kaifeng across the river. It is adjacent to 
Taihang City, Hebi City, and Anyang City; It connects Jiaozuo City, the hometown of Tai Chi in the west, and 
borders Southeast Shanxi. It is connected to the oil city Puyang in the East and Luxi in the West. The total 
area is 8249 km2. Xinxiang City has a warm temperate continental monsoon climate with four distinct 
seasons, cold in winter and hot in summer, cool in autumn and early in spring, and the average temperature 
over the years is 14℃. July is the hottest, with an average of 27.3°C. January is the coldest, with an average 
of 0.2°C. 

The average annual precipitation in Xinxiang City is 573.4mm, and the variation range among counties is 
549.9 - 644.4mm. The less rainy center is Yuanyang, and the more rainy center is located in the Huixian 
mountain area in the northwest. The seasonal distribution of precipitation is very uneven, which is roughly 
consistent with the advance and retreat of winter and summer monsoon. The first day of frost in the city 
mostly occurs in late October, and the whole day mostly occurs in early April. The average annual frost-
free period is 205 days. 

Xinxiang City belongs to the two major water systems of the Haihe River and Yellow River. It is an area with 
few water sources. It is located on the North Bank of the lower reaches of the Yellow River, mostly on the 
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north wing of the alluvial fan plain of the Yellow River. The Yellow River enters from Yaokou village, 
Yuanyang County, and exits from Changyuan City. The river is 165 km long and the dike is 153 km long. The 
rivers on the surface alluvial fan sector in the territory take the ancient Yellow River (Yu River), the 
aboveground suspended river flowing from southwest to northeast in the Western Han Dynasty, as the 
watershed. The ancient river channel is 2 - 4m higher than the ground. It is in the line of Yuanyang Zhulou, 
Heiyangshan - Baliushu, Xinxiang County, Huguzhai - Dongtun, Yanjin - Weihui Pangzhai - Fengzhuang, 
Yanjin. Haihe River system is located in the northwest of Xinxiang, with a drainage area of 3985 kilometers, 
and the Yellow River system is located in the southeast, with a drainage area of 4184 km2. The study area 
is about 3543.53 km2. 

 

Figure 1 Study area 

 

Figure 2 DEM of the study area 
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2.2 Workflow  

The methodology of this study includes the following key components (Figure 3): (1) origin image pre-
processing on the SNAP; (2) find the permanent water bodies on the pre-flood image, and find the 
extended waterbodies on the post-flood image, the identification of water bodies using the Sentinel-1 SAR 
data by threshold-based extraction, then identify the flood inundation area by extraction the difference of 
permanent water bodies and extended waterbodies; (3) validation the accuracy of the pre-flood 
waterbodies and post-flood waterbodies by Google Map; (4) analyze the characteristics of the flood 
inundation area. 

 

Figure 3 Methodology 

2.3 Datasets 

In this study Sentinel level-1 Ground Range Detected (GRD) data were acquired in Copernicus open access 
hub (European Space Agency). The mission of Sentinel level-1 comprised of two polarizations of VV/VH 
performing C-band Synthetic Aperture Radar (SAR) frequency of 5.404 GHz available in all kinds of weather 
situations of day and night time with a revised period of 12 days. 

This study used 8 Sentinel-1 interferometric wide (IW)-mode images in VV polarization channel collected 
from 8 July 2021 to 8 August 2021, in conjunction with the NASA Shuttle Radar Topography Mission (SRTM) 
Digital Elevation Model(DEM). Table. 1 lists specific information about the Sentinel-1 data used in this study 
(Table. 1). 

Table. 1 Data Acquisition 

Acquisition Flight direction Absolute orbit Note 

2021/07/15 Ascending 38787 Pre-flood 

2021/07/27 Ascending 38962 Post-flood 

2.4. Data processing 

2.4.1 SAR data pre-processing 
The Sentinel level-1 Ground Range Detected (GRD) raw data were pre-processed in Sentinel Application 
Platform(SNAP), which is freely provided by the European Space Agency(ESA) for the scientific exploitation 
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of Earth Observation missions under the Scientific Exploitation of Operational Missions(SEOM). The data 
were pre-processed as follows: Subsetting the raw data based on the research scope to improve the 
calculation efficiency and reduce the backscattering interference of other ground objects, applying orbit 
file to precise the data for better geocoding progress, the radiometric calibration toolbox is used to convert 
the pixel into radar backscatter coefficient. Speckle filtering is a procedure to increase image quality by 
reducing speckles. The speckle filtering method uses the spatial correlation of the image pixels to filter the 
coherent speckle noise. Generally, a sliding window is used, and the pixels in the window are weighted to 
obtain the pixel value at the center of the window(Gondwe et al., 2020). Refined Lee filter is the most 
commonly used coherent speckle filter, which can be automatically adjusted according to the study area. 
The undulations of ht terrain will cause significant geometric distortions in the SAR image, leading to 
shrinkage, overlap, shadows, and other phenomena. Converting DN to DB is the last step of the 
preprocessing workflow. The unitless backscatter coefficient is converted DB by using a logarithmic 
transformation as follows: 

𝜎𝑑𝐵 = 10 × lg(𝐷𝑁) 

Where DN value is the gray value of image pixels and dB is the backscattering coefficient. 

The preprocessed image was exported for classification (Figure 4 and Figure 5). All processing steps were 
assembled and connected through Graph Builder, which is provided in SNAP and runs in batch mode. 

 

Figure 4 preprocessed result of pre-flood image 

 

Figure 5 preprocessed result of post-flood image 
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2.4.2. Mapping the flood inundation area 
The preprocessed images were imported into the ENVI platform for threshold-based extraction. In this 
study, we adopted the single threshold method, which has the advantages of simple principle, convenient 
operation, easy understanding, saving time, and meeting the timeliness requirements of writing service 
materials. It is well known that an open water surface will lead to a low backscattering coefficient because 
of the specular reflection of the SAR signal on the water surface and the high permittivity of water(Sensing, 
1981). The radar backscatter over urban surfaces is higher than water surfaces. In the pre-flood image and 
post-flood image, the surface backscattering coefficient corresponding to the same pixel will be different 
in different phases, so the threshold of water extraction for these two phases is different. We drew the ROI 
of water on the pre-flood image and post-flood image to analyze the threshold of water backscattering at 
different times. We use the histogram to analyze the water backscattering coefficient in these two phases 
image(Figure 6). The pre-flood threshold value is -23.262918 dB to -12.796155 dB. The post-flood threshold 
value is -25.319732 dB to -14.522955 dB. The above steps were all performed on the ENVI platform.  

 

(a) (b) 

Figure 6 Histograms of VV in the pre-flood image (a) and Histograms of VV in the post-flood image(b) 

2.4.3. Accuracy assessment of flood inundation map 
To verify the accuracy of sentry 1 monitoring results, the Google Map is used to monitor the flood 
inundation area. We generate 1000 random checkpoints on the ArcGIS platform to assess the accuracy 
(Figure 7), and the overall accuracy is 85.47%. 

 

Figure 7 checkpoints 
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3. Results and Discussion 
3.1 Results 

After preprocessing the collected data set, backscatter analysis will display the backscatter reflectance of 
the water body. Through the possibility of automatic processing chain based on SAR, flood inundation area 
mapping based on the sentinel-1 image has the potential to quickly provide flood information for flood 
management. During flood mapping, significant differences in backscatter values between water and non-
water areas can separate the flood area from other land areas. The backscatter response of pre-flood image 
in VV polarizations for water bodies showed a range between -23.262918 dB and -12.796155 dB. The 
backscatter response of post-flood image in VV polarizations for water bodies showed a range between -
25.319732 dB and -14.522955 dB. 

Figure 8 and Figure 9 showed the extent of the water body extracted by the proposed method. The results 
showed the presence of perennial water bodies on July 15 2021 covering an area of 1.58%. On July 27, 
2021, the total waterbodies area was 5.41%. Table. 2 showed that in the post-flood image, the area of the 
water bodies increased 242.85% than the pre-flood image, which indicated that the extreme weather 
events have had a greater impact. 

Overlaid the water bodies of pre-flood and post-flood images, in which light blue indicated the perennial 
water bodies and red indicated the flood inundation area (Figure 10), which can monitor the changes of 
the water body. The flood inundation area was about 135.73 km2, occupying 3.83% of the study area. The 
flood inundation area is mainly located on the northeast part of the study area, and also along with the 
Weihe River, with most flood inundation areas occurring in farmland, urban and rural settlements.  

We selected some main flood inundation areas in Figure 11 and analyzed the elevation, land cover on the 
Google Map to analyze the characteristics of the flood inundation area, and other properties of them. It 
was obvious that the elevation (Table. 3) of the four main flood inundation areas is lower than the average 
elevation of the study area (71.88m). What’s more, comparing the standard deviation of the elevation of 
the four main flood inundation areas to the total of the study area (23.69), the elevation fluctuations of 
the four main flood inundation areas are small. Therefore, it’s supposed that elevation is a key factor 
affecting the flood inundation area. Figure 12 showed the landcover of the flood inundation area, which 
are mainly dryland, followed by paddy field. The flood caused great agricultural damage.  

Table. 2 Waterbodies area and proportion before and after the flood 

 Waterbodies area(km2) Percentage 

Pre-flood image 55.89 1.58% 

Post-flood image 191.62 5.41% 

Flood inundation image 135.73 3.83% 
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Figure 8 perennial waterbodies 

 

Figure 9 post-flood waterbodies 

 

Figure 10 The flood inundation map 
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Figure 11 The main flood inundation area map 

Table. 3 Elevation of the main flood inundation area 

ID Landcover Average elevation(m) The standard deviation of elevation 

(1) farmland 60.29 8.77 

(2) farmland 62.64 5.35 

(3) farmland 61.65 5.51 

(4) farmland 62.31 7.49 

 

 

Main flood inundation area (1) 

 

Main flood inundation area (2) 
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Main flood inundation area (3) 

 

Main flood inundation area (4) 

Figure 12 The google map of the main flood inundation area 

3.2 Discussion 

Sentinel-1 SAR satellite is a C-band sensor specification launched for natural events in the environment and 
various applications. SAR data is provided free of charge, mainly with 10m high resolution. SAR data is cloud 
penetrating data available under various weather conditions and day and night time. It is an effective tool 
for mapping natural disasters, with a time resolution of 12 days. In the time of disaster acquisition of image 
depending on the satellite pass availability. 

The heavy rainfall event in July triggered the flood disaster in Xinxiang City, Henan Province to a large extent, 
with most flood inundation areas occurring in farmland, urban and rural settlements. The disadvantage of 
the agricultural pattern in the study area is that the farming methods and land use methods are unscientific, 
such as wetland to dry land, and the river area is built into a built-up area. The improper drainage system 
is also an important cause of flood in case of an accident, so major losses mainly occur in farmland and 
residential areas. 

Mapping the flood inundation area of non-flooded plains under extreme weather is of great significance 
because climate change has caused higher flood frequences in non-flooded plains, which should draw 
public attention. More and more floods will destroy lives, livestock, and infrastructure and bring huge 
economic losses as the climate change. During a flood disaster, access to reliable information is crucial. In 
addition to wall-to-wall comparison with optical or field studies, the use of SAR images to estimate the 
degree of flood in non-flood plain areas can also be used for disaster management purposes such as 
disaster relief. The urban systems in non-flooded plains have poor adaptability to extreme weather. In the 
past, these non-flooded plains relied on dams to deal with flood risks, which is not sustainable. Based on 
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data-driven, it provides an operable technical process and method for rainwater hazard mapping of climate 
adaptability planning for non-flood plains in China, which can be applied to rainwater hazard mapping of 
other areas and enhance the science of decision-making. By mapping the flood inundation area, we can 
effectively identify the spatial differentiation characteristics of the flood risk, so as the characteristics of 
sensitive groups and environment, and provide a reference for the spatial layout of emergency disaster 
reduction and prevention facilities to strengthen climate change adaptability. 

As part of the operation method, the flood inundation area will be better to be verified using Landsat 8 
images. But, unfortunately, due to the dominance of cloudy conditions, free-cloud Landsat images are not 
available at the peak of the flood.  

4. Conclusion 
This study demonstrates the use of a simple technique to estimate the VV polarization of SAR data of flood 
inundation range. The band mathematical-statistical method will use an ROI mask to estimate the 
threshold in the flood inundation area of the SAR dataset. According to the principle of radar imaging, the 
threshold-based extraction method is used to quickly extract the flood inundation area seriously affected 
by the heavy rainstorm in Xinxiang City from July 15 to 27, 2021. This demonstration technique is a visual 
interpretation of the results that are generally applicable and emphasize the effect of methodology. 

Through the research, the following conclusions are drawn: 1) the threshold-based extraction method can 
quickly distinguish the water bodies and non-waterbodies, the difference between water and land 
boundaries is obvious, and the water body information before and after the disaster is obvious, The 
experimental results meet the accuracy-test; 2) Sentry 1 data has good detection ability for surface water 
information, short return visit cycle, simple and effective research method, and can professionalize the 
rainstorm disaster assessment and judgment; 3) the low elevation and farmland along the river are the key 
characteristics of the flood inundation area, and the vulnerability assessment of crops and agriculture 
should be strengthened; 4) In this paper, to improve the accuracy of calculation area, it is necessary to 
further eliminate the influence of reference water areas such as small tributary water body and target 
shadows such as mountains and buildings.  

This research focuses on non-flooding plains caused by extreme precipitation events under the background 
of climate change. By drawing lessons from previous methods, a method of flood inundation area 
identification is proposed based on SAR images that is quick and operable for urban planners. It is a basic 
link in climate adaptability planning and helps to identify flood space characteristics, which improves the 
adaptability of non-flooded plain cities to flood disasters under the background of climate change. 

There are also some limitations to our study. First, lack of field survey data for map validation. Second, the 
factors of the flood inundation area we have considered are not enough, we will combining multi-source 
data such as POI, people density in the future study. Third, this study lacks hydrological analysis and cannot 
analyze the flood expansion path. 
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Abstract 

The urban form is the material carrier of regional culture and social characteristics. And diversified 
form characteristics are exactly the important foundation for the sustainable development of the world's 
human settlement environments. With the development of cities, the urban science based on rational 
technology has gradually become a popular subject for humans to get in-depth and objective 
understandings of the laws of urban operation. Nevertheless, different from the common phenomena 
and laws in nature, the evolution of urban forms is subject to many non-material factors. Universal 
rational technology shows certain limitations in the construction of urban forms with distinct regional 
characteristics. Due to lags in the process of urbanization as well as the immaturity of planning 
technology, cities in developing countries have drawn a lot of experiences from their counterparts in 
developed countries, especially in the study of rational technology. Over recent years, as problems with 
urban development have become increasingly prominent, the standardized cities as delivered by rational 
technology are gradually weakening the diversity and authenticity of urban forms and their spatial 
cultures. In the process of learning and applying the rational technology, the public value of cities is 
neglected. Taking Chinese cities as examples, this study will explore the application of Western street 
networks and block systems in Chinese cities as well as the urban problems so incurred, while proposing 
the conflict between technological rationality and public value based on the traditional form 
characteristics and social cultures of Chinese cities. Some researchers maintain that with the termination 
of the industrialization era, the developing countries in the post-industrial times should build their 
cultural self-confidence to deeply integrate technological rationality and public values by making full use 
of their own characteristics and advantages in regimes, space and cultures. Technological rationality shall 
not only serve the renewal of physical space, but shall also facilitate the realization of regional public 
values as well as the establishment of urban space development strategies with more innovative, 
inclusive and regional features, so as to break through the current development bottlenecks. This is of 
great significance for China and many other developing countries. 

 

 

Keywords 

Urban Design; Urban Form; urban science; public value; Developing Country; China 

1. Introduction 

Just as the development process the developed countries have experienced, during the globalization 
and rapid economic development, a large number of developing countries have gradually transited from 
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agricultural society to industrial society and then to post-industrial society. However, while experiencing 
rapid and significant urbanization, many cities in developing countries, especially in those with huge 
population and better economy, have gradually encountered a large number of urban problems both in 
material and non-material aspects, some similar to what happened in developed countries, while 
showing their own unique and special characteristics. Under the influence of COVID-19 and the 
uncertainty of global development, such problems become further worsened and urgently need to be 
addresed and adjusted through urban renewal, so as to promote sustainable development. Recently, 
urban renewal plans have been put forward by the Chinese government as an important national policy, 
demonstrating the development pressure faced by cities in developing countries represented by China. 

Facilitated by the current trend of interdisciplinary research, urban science and modern urban 
planning technology have made great progress, with outstanding advantages achieved in dealing with 
such complex problems as multi-level and multi-dimensional urban space. These achievements promote 
the urban spatial development and renewal design scientifically and prospectively. However, with the 
rapid development of technological rationality, regional differences and spatial characteristics of cities 
are assimilated by the abstract and regular planning technology. For example, regional culture, social 
network and residents' preferences have not been fully explored. In particular, quite a few developing 
countries have failed to adopt and apply modern planning theories and technologies based on their own 
regional culture characteristics, politics-economy systems, ecological environments and demographic 
characteristics. As a result, not only the effectiveness of cutting-edge planning technology is not well 
delivered, but also the problems with urban development have not been properly solved, some even 
becoming intensified. 

2. Technical rationality and public value 

2.1.Technical rationality 

Technical rationality refers to the rule-based technical tools utilized by planners and governmental 
administrative agencies in the process of urban planning and management. These tools convert most of 
the rules into understandable and controllable data, so as to offer basic development principles for cities. 
Along the path from Howard's garden city to the research of the complexity of contemporary urban 
space, technological rationality has gradually moved urban studies from a research category about 
humanities and arts to the field of natural science research. Thus, cities have become a spatial system 
that can be analyzed scientifically; and in addition to shape, color and order, data have become an 
effective carrier for objectively describing humans’ living environment, in order to help people recognize 
and understand certain motivations of urban evolution, make rational planning and manage the 
sustainable development of future cities in a scientific manner. 

The internal motivation for the development of technological rationality comes from the fact the 
spatial scale and form complexity of cities are growing so rapidly that the rationality of spatial planning is 
difficult to be effectively verified. Once the spatial planning misses sufficient rationalities, cities may pay a 
price difficult to measure. Before the birth of urban science, urban space planning and design used to be 
based on the qualitative judgments of designers; because of the lack of necessary data support, such 
planning and design were classified as humanities and arts. However, the complexity of cities keeps 
driving scholars to painstakingly explore the internal laws that may exist behind, thus giving birth to the 
emerging direction of urban science. However, unlike the mechanical functionalism of the modernism in 
the past, the contemporary urban scientific research is purposed to learn from history and cities 
themselves, so as to guide the scientific development of cities by finding the internal laws. Especially, 
over recent years, with the rise of quantitative analysis, cities have been deconstructed into a hierarchical 
structure represented by massive data. And the complexity of their space system is described with a large 

1883



quantity of mathematical formulae, which are then operated by computers. In this process, the internal 
laws of urban space are translated into mathematical relationships that can be rationally cognized, and 
researchers try to predict and simulate such relationships and further intervene in the development of 
urban space. 

2.2. Public Value 

The particularity of cities, as a research object, lies in the social and cultural attributes behind its 
forms as well as the pursuit of maximizing the public value in the process of balancing the rights to and 
interests in space. Here, the public value would not only include the fairness in terms of basic living 
elements, such as sunshine, air and water, but shall also be embodied in the protection and inheritance 
of non-material elements, such as social culture, space justice and venue authenticity. The biggest 
difference between public value and technical rationality lies in that many of the former’s elements and 
contents are difficult to be quantified, so its perceptual components is far more than its rational ones. 
Therefore, the concern for urban public value originated from those sociologists with keen observation 
abilities at the first place. 

The embodiment of public value is not to meet the space needs of a few people, but to maximize 
the holistic interests of society. When researchers transform cities by using the modern rational 
technology, a lot of social problems appear. For example, social inclusiveness and diversity have not been 
fully understood and paid attention to in the process of corporate-styled standardized city construction. 
The uniform spatial forms delivered by rational planning have not only created many conflicts with local 
customs and habits accumulated across local history, but in many cases, they sacrifice the overall 
interests to meet the requirements of a few people, thus greatly reducing the benefits from urban public 
value. The rights and interests of low-income groups, the stratification of the middle class, the closed 
residential areas, and the chain reactions resulting from them have not been alleviated in the repeated 
urban upgrading and transformation; rather, a large number of social conflicts have been intensified, and 
the urban public affairs expenditures have also been soaring.  

 

 

 

Figure 1. Contradictions Between Technical Rationality and public value. 

2.3. Contradictions between technical rationality and public value 

In fact, although urban science has developed rapidly over recent years, its objectivity and rigor have 
long been questioned. These doubts come both from within the discipline and from other disciplines. 
Compared with the research objects of other scientific fields, those of urban research have two 
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prominent features: First, the non-experimental feature of cities. In other words, it is difficult for urban 
research to make repeated experiments on cities in a variable-controlled manner by obtaining exactly 
identical real-word samples, so as to acquire real experimental data to verify theoretical hypotheses. 
Second, most importantly, the non-material elements of cities play the key role in the establishment of 
their forms. For these non-material elements, their foremost core characteristics are the public’s 
participation and their subjectivity. This has congenital contradictions with scientific research, which is 
committed to exploring the objective laws of the material world. 

The purpose of technological rationality is to seek universal laws, which is also the ultimate goal of 
all scientific research. For cities, however, this kind of universality is often difficult to function, because 
distinct geographical environments, climatic characteristics, social cultures, economic levels and 
population compositions, as well as many other factors, will lead to the diversification of urban spatial 
forms. In contrast, the characteristics of universal laws can only be applied to cities or local areas with 
similar conditions. In addition, public value involves the sense of value identity, but different regions or 
urban areas hold heterogeneous value concepts in themselves. For example, there are differences 
between the East and West, or between coastal and inland areas, or between native residents and new 
immigrants, or between classes of different incomes. Therefore, the biggest contradiction between 
technological rationality and public value can be summarized as the contradiction between the 
universality pursued by technological rationality and the localization sought by public value (Figure 1).  

The development and evolution of urban spatial forms is a process of "one result from multiple 
causes". Social, economic, political, cultural, historical, climate and other factors have delivered special 
form characteristics to different cities. However, it is must admitted that the emerging urban sciences 
and the analytical techniques derived therefrom stem mostly from Europe and North America with 
relatively mature urbanization characteristics. The qualitative and quantitative research methods, data 
sources and result verification that are relied on by these technical tools are also based mostly on the 
socio-economic background and urban form characteristics of Europe and North America. In contrast, in 
most of the developing countries, due to the relative lag in urban research, they have not derived any 
spatial form theory that reflects their own regional characteristics according to their own features. Rather, 
they often borrow the theoretical research and technology tools of European and North American 
scholars to understand and guide the process of urban development. As a result, in the process of 
globalization, the form characteristics and regional cultural characteristics of cities are greatly threatened, 
especially in the analytics and reconstruction of urban space mechanism. 

3. Chinese practice  

China has been one of the developing countries with the fastest urbanization in the world in the past 
20 years. With the rapid urban development, China's urban research and planning management have to 
rely on the planning tools and management experience of developed countries. It is worth affirming that 
in the rapid development of cities in China, great changes have taken place in the urban appearance, and 
the urban quality and residents' living conditions have been greatly improved. However, over reliance on 
planning management technology in developed countries not only makes their own urban theoretical 
research westernized, but also makes their own regional characteristics constantly threatened. Next, this 
paper will briefly explain the impact of rational planning technology in western countries on China's 
urban spatial planning and the reduction of public value from the most basic constituent elements of two 
cities: blocks and streets, in order to play a role in attracting more attention. 

3.1. Chinese “block” 

In 2016, the Chinese government put forward the concept of block system, hoping to break the 
original large-scale residential areas, learn the block texture of Europe and North America, and advocate 
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the principle of land unit division of "small blocks and dense road network". Since then, the issue of block 
scale has been widely concerned by Chinese scholars. The homogeneous and grid block form in western 
countries has become the research object of Chinese scholars. The block scale of Barcelona, Paris and 
New York has gradually been applied to the planning and renewal of a large number of new urban areas 
in China (Figure 2). 

 

 
Figure 2. Scale change of Chinese blocks. 

The block is not a spatial unit contained in China's urban spatial form, but a kind of land division 
model originated in Europe, which is closely related to its deeper land ownership division and the 
building types attached to it. However, in China, influenced by the ideology of land public ownership and 
collectivism, the division scale of spatial units is often between blocks and communities (Figure 3). Within 
the space unit, the property right plots are divided through detailed streets and alleys. Different from 
western countries, these property right plots are not subordinate to individuals, but belong to public 
ownership units. Groups of residential units are usually built inside each plot. Since most residents in the 
same plot belong to the same work unit, each plot is not only a simple residential unit, but also a micro 
society. A number of land units with similar scales together constitute the spatial unit of Chinese 
traditional urban center. In addition, most space units are equipped with basic public facilities that meet 
the daily life of residents. After nearly half a century of development, most traditional urban residents 
have also formed a daily life, communication mode and special sense of spatial belonging suitable for 
such spatial units. 

 

Figure 3.  Spatial structure of a typical Chinese block. 
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However, the spatial unit of the Chinese model also brings a special problem, that is, the road 
density is low, especially the motor traffic road density is too low, which leads to the traffic problems 
becoming more and more prominent in the process of urban development. In this regard, China began to 
learn from the spatial unit division mode of the western block system, regarded the block planning of 
Barcelona, New York and Paris as the most rational spatial mode, and then formulated the planning 
principle of "small block and dense road network". Relevant scholars and management institutions 
believe that reducing the scale of spatial units is not only conducive to improving the density of road 
network, but also conducive to improving the intensity of land use and promoting land intensive use. 
Since then, many cities in China have mostly controlled the block grid below 200 * 200, while the 
traditional spatial unit scale is about 400 * 400m (Figure 4). It can be seen that the transition from 
traditional space unit to block is the result of technical rationality. 

 
Figure 4. The basic model of Chinese blocks. 

The approaching rational block system has not brought about the improvement of public value. First 
of all, the seemingly simple land division model brings a homogeneous street pattern. The increased road 
density does not improve the urban walking experience, but services and motor transport. Secondly, the 
introduction of block system has not changed the traditional residential building mode. While increasing 
the intensity of land use, the per capita supporting service facilities and open space are declining. Third, 
the closed residential area with the block as the unit makes a large number of urban public spaces 
privatized, which reduces the opportunities of social communication to a great extent, and the social 
fragmentation is also increasing. Fourth, the neat urban interface formed by standardized block units has 
not brought the vitality of prosperous streets in Europe and America. On the contrary, the street space of 
the original old city still maintains vigorous Street vitality. The low-cost space contained in the block has 
become an important foundation for breeding all kinds of creative shops, maintaining social relations, 
including people at all levels and preserving the authenticity of the city. What is worth mentioning is that 
the traditional China block mode has become an effective management and control unit for epidemic 
spreading in the COVID-19 epidemic. Due to the relatively large unit scale and embedded public service 
facilities, it can effectively maintain the during the epidemic period, effectively support the living needs of 
internal residents, reduce the cross flow of people between different regions and block the spread of the 
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epidemic; In sharp contrast, a large number of newly-built block settlements need to invest more 
management and service personnel in the process of epidemic prevention (Figure 5). 

 

Figure 5. Control methods of Chinese block during the epidemic. 

3.2 Chinese alley with spatial syntax 

Since the birth of spatial syntax theory and its technical tools, it has played an important role in 
many fields such as urban scientific research, urban spatial analysis, urban spatial planning and urban 
public facilities planning. Up to now, a large number of research results closely related to it can still be 
seen in many journal documents. Spatial syntax creatively solves the quantitative analysis of urban traffic 
network structure, and organically combines it with urban functional structure and spatial operation law. 
Among the few urban scientific research tools, spatial syntax has been widely recognized and popularized 
because of its readability and operability. Based on a large number of research and practical applications, 
the success of spatial syntax mainly focuses on the close relationship between traffic accessibility and 
urban pedestrian flow guidance. Spatial planning designers can test the rationality of planning and design 
according to their analysis conclusions, as well as many discussions on social problems. 

However, although the application of spatial syntax is very strong, its theoretical and empirical basis 
mostly comes from the observation of some European cities. The corresponding relationship between 
spatial form characteristics and residents' lifestyle has not been fully considered and revised when 
applied to cities in other regions. However, in many research and planning practice, due to the lack of 
dialectical analysis conclusion of spatial syntax, planners will inertia apply spatial syntax to spatial 
planning and design at all levels, resulting in contradiction between rational analysis conclusion and 
residents' daily life needs. There is a Chinese slang saying, "the smell of wine is not afraid of the depth of 
the alley", which means that the success of a store mainly depends on the quality of the goods sold. Even 
if it is located in an area with relatively low accessibility, it can still attract a large number of customers. 
This slang also reflects that there is not always a positive correlation between some regional lifestyles and 
spatial choice consciousness in China and accessibility. Therefore, spatial syntax can be used to analyze 
the distribution of universal urban public facilities on the urban macro scale, but it is still difficult to take 
into account the spatial utilization with regional cultural characteristics on the meso and micro scale. 
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In fact, compared with the homogeneous grid street system in Europe, America and other countries, 
most of China's traditional urban streets have relatively more significant classification, of which the most 
special is the street and lane system (a path structure lower than the street) which carries a large number 
of daily life functions and is dominated by walking. The existence of this street and lane system is 
inseparable from the above-mentioned division model of urban spatial units in China. As a service-
oriented road inside the space unit, streets and lanes belong to a semi private path connecting the urban 
public space outside the space unit and the internal residential unit. Due to its functional introversion, 
streets and lanes often show relatively low accessibility in the spatial syntax calculation of the overall 
urban street network, but they are the path level closest to life for the residents in the spatial unit. 

 
Figure 6.  The analysis of space syntax compared with the thermodynamic map of urban vitality. 

Streets and alleys are like human capillaries in China's urban form, but their public value is not only 
the most terminal transportation carrier, but a kind of public places full of diversity, inclusiveness and 
authenticity. Compared with urban streets with high accessibility, the relatively low accessibility of 
streets and lanes not only avoids the competition for space by a large number of motor traffic, but also 
provides a more pleasant spatial scale and shops with affordable rent (Figure 6). This makes a large 
number of highly attractive authentic shops grow in them, and attracts a large number of external 
residents to come, changing from an original commercial capital to a special social capital, constantly 
improving the public value of streets and lanes. At the same time, the diversified population composition 
and business types reflect the most inclusive life scenes, and organize the most terminal and real social 
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relations. This is a regional path structure and spatial model completely different from European and 
American cities. However, in the process of introducing western modern planning technology, street 
space is gradually disappearing (Figure 7). 

 

Figure 7. Authentic shops and life scenes in the alley. 

4. Conclusion 

Under the influence of globalization, cities in the industrial age tend to go after a standardized urban 
development trajectory. In the principle of the priority of economic efficiency, both developed and 
developing countries have all implemented rapid urbanization development. And technical rationality has 
become a planning principle required to assist the development of standardization in the industrial age. 
Due to the relatively backward urbanization process and immature planning and design methodologies, it 
is with certain inevitability for developing countries to fully learn the design concepts and technical 
approaches from western developed countries. In addition, the positive role of technical rationality is 
undeniable. However, a city is an evolving process of "one result from multiple causes", rather than a 
formation under the guidance of a universal law. In fact, the idea of “multiple results from multiple 
causes” is the most fundamentally inherent law for the development of cities across the world. Currently, 
there are still many research gaps between the diversified public values and the technical rationality for 
pursuing universality. With the termination of the industrialization era, developing countries in the post-
industrial times should build up their cultural self-confidence and make full use of their own 
characteristics and advantages in system, space and culture. They do not only need to give full 
consideration to the degree of matching the drawn-in rational foreign technology and their local culture, 
but should also create the rational technology that conform to their own regional culture and public 
values, so as to deeply integrate technical rationality and public value, establish a more innovative, 
inclusive and regional urban space development strategy, and break through the current development 
bottlenecks. This is of great significance for China and other developing countries. 
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Abstract 

Projected as the future Minapolitan area of West Java by Indonesia’s Ministry of Marine Affairs 
and Fisheries, Indramayu Regency possesses an abundance of coastal resources such as fisheries, 
mangroves & aquaculture. Yet among 309 villages in Indramayu, 46 are stated to be 
underdeveloped in 2019, making Indramayu Regency the lowest five among West Java in its 
Human Development Index. These underdeveloped villages are mostly housing families whose 
daily earnings are solely based on agriculture or/and fisheries activities located in the coastal 
part of Indramayu. The critical urgency of economic resilience supported by these natural 
resources is highlighted by The Spatial and Regional Planning of Indramayu Regency 2011-2031, 
stating Indramayu as the Regency Strategic Area in order to anchor further development agenda 
that will secure the wellbeing of its people. This study investigates possibilities in integrating the 
use of space and design of everyday infrastructure (specifically aquacultures) through sustainable 
coastal development to serve better resiliency provisions for the local economy and disaster 
mitigation as an anticipative response to the abrasion risk exposed to coastal Indramayu. The 
research will be carried out through qualitative and exploratory study starting with the case 
study done in Karangsong Village as the foundation that will be followed up by an analytical 
framework evaluating schemes of urban aquaculture facets explored by Grit Buergow in 2014. 
The explorative evaluation will revolve around the resiliency impacts of the water-living culture, 
water-farming culture, and water-wellbeing culture as the Water Sensitive Urban Design (WSUD) 
approach to review the readiness of Karangsong Village to adopt the mentioned coastal 
development. The results should assist stakeholders in regulating urban planning scenarios that 
enhance resiliency and the circular system of aquaculture cultivation in those underdeveloped 
villages along with the involvement of communities, which many of whom struggle to maintain 
reasonable livelihoods. The formulated urban planning scenario will be generally applicable up to 
the extent of both statutory planning (Building and Environmental Planning) and non-statutory 
planning (Masterplan) as long as collaborative and participatory approaches are conducted with 
the affiliated stakeholders.  
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1. Introduction 

1.1. Aim and Scope 

This paper investigates the possibilities in integrating space and design of everyday infrastructures 
supporting the aquaculture activities in Karangsong Village, Indramayu, Indonesia. The existing 
aquaculture activities in the area might be capable of being developed as a more integrated sustainable 
coastal development, required to serve better resiliency provisions for the local economy and disaster 
mitigation. The knowledge aims to improve the quality of lives of the people in Indramayu whose 
economy was considered lowest in Western Java. The study is beneficial for supporting documents 
required for both official statutory and non-statutory planning in order to take a more concrete steps in 
alleviating poverties and underdevelopments.  

1.2. Fisheries and Tourism as Economical Resiliency 

Marine and aquaculture fisheries collectively produced 30.8 million tonnes of aquatic animals in 2018, 
equivalently worth USD 106.5 billion (FAO UN, 2020). In this case, aquaculture fisheries plays a crucial 
role in the livelihoods of coastal communities in developing countries, along in their employment and 
local economics. The demand of fish consumption has grown and been fuelled by urbanization and 
expansion of fish-consuming middle class in developing countries.  

 

Figure 1. Trends in Global Capture. Source: Food and Agriculture Organization (FAO) of United Nations (UN) 

 

Fish globally provided more than 3 billion people, reaching 50 percent of their average per capita intake 
of animal proteins in developing countries such as Bangladesh, Cambodia, Indonesia, and several small 
island developing States (SIDS), making Indonesia the second most productive country in the world after 
China in their 7 percent of global productivity of fisheries. Not only its capture and production, fish and 
fishery products remain to be some of the most traded food commodities in the world. Not only have the 
expansion in exports, fisheries in Indonesia also helped provide important source of nutrition, affordable 
for populations that are dependent on a narrow range of staple foods. 
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Figure 2. Top Ten Global Capture Producers. Source: Food and Agriculture Organization (FAO) of United 
Nations (UN) 

 

Figure 3. World Employment for Fishers and Fish Farmers by Region. Source: Food and Agriculture 
Organization (FAO) of United Nations (UN) 
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As the majority of coastal communities in Karangsong Village, fishermen rely their earnings on the 
aquaculture production, hence developing aquaculture infrastructure would improve their economic 
resiliency. Multiple ways in cultivating aquaculture infrastructure in order to provide economic service 
have emerged, including the mangrove-associated aquaculture as a potential of coastal ecotourism. 
Awareness of the mangrove ecotourism has increased in Indonesia, projecting a larger and wider 
opportunities in providing economical resiliency. Integrating mangrove and aquaculture as one 
complementary ecosystem has proven to not only be aesthetically bettering the coastal landscape, but 
also creating a sustainable resilient mangrove greenbelts while the aquaculture productivity is enhanced 
as proven by Associated Mangrove Aquaculture System (AMA) (Wetlands Organization, 2020).  

 

Figure 4. Mangrove Ecotourism in Jakarta, Indonesia. Source: Berdikari Online. 

 

1.3. Coastal Resiliency & Aquaculture as the Sustainable Coastal Development 

Urban coastlines have always been prone to physical disturbances affecting the resiliency of the area. 
Common disturbances that emerge as the sea level rises are found –but not limited- to mostly be the risk 
of abrasion, tidal waves, and flood. The awareness of the risk has been widely acquired that the notion of 
coastal resiliency covering the integration between infrastructure, landscape and ecosystems that can 
withstand and recover from these disturbances has emerged as a guiding principle of urban waterfront 
development. (Ezban, 2020). The instruction to adapt with transformative capacity rather than to resist 
change (Lister, 2015) is chosen to be the stance for defining resiliency in this paper.  
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2. Context 

2.1. Indramayu as Prospective Strategic Minapolitan Area 

Indramayu is a regency in West Java province which was appointed by the Ministry of Marine Affairs and 
Fisheries of Indonesia as the location of Minapolitan Area. It has around 1,8 million population with 
204.011 hectares area size with 31 districts, and 309 villages which is characterized by the coastal life 
resources such as fisheries, aquaculture, and mangrove conservation. Minapolitan is a concept of marine 
and fisheries development based on the economy management of an area, as tool to improve the marine 
and fisheries economic development. It is developed through increasing efficiency and optimizing 
comparative and competitive advantages. The strategies of the Minapolitan development are based on 
the existing activities of pre-production, production, processing, and marketing activities as well as other 
services, which are carried out in an integrated, holistic, and sustainable manner (KKP, 2013). 

Since the 17th century, Indramayu exists as one of the important harbours owned by Sunda Kingdom. It 
used Cimanuk River as the way to distribute goods and market (Nurlelasari, 2016). The coastal city grew 
as an administrative ruled the market between local and outside trader. Furthermore, the road and the 
city facilities sprawled outside the city centre followed by market purposes (Kuntowijoyo, 2003: 61-62). 
Since the Dutch colonization in 1910, the east part of Cimanuk River still used as the more profitable land, 
compared to the west part. In 1925, Indramayu became an autonomous region which continuously 
developed. The historical archive stated Indramayu was a harbour city, where the market activities were 
already regulated by the local government. In the present, the fisheries harbour has strategic value for 
the fishermen and communities as part of their natural resource, cultural and economic values. As shown 
by the water source of PDAM, Indramayu uses surface water from Cimanuk River, Cipelang, Cipanas, and 
Wanguk Irrigation Channel, and deep groundwater. However, dry season becomes an obstacle because 
Cimanuk River and the existing irrigation canals decrease in volume of water needs. 

Figure 5. Rice Field Resource in Indramayu. Source: The Indonesian Ministry of Agrarian Affairs and Spatial 
Planning 2018. 

1896



Despite its potential, among 309 villages, 46 are stated to be underdeveloped in 2019, making Indramayu 
Regency the lowest five among West Java Province in its Human Development Index. In 2018, the 
Indonesia Central Bureau of Statistics data showed that Indramayu has 66,36 of Human Development 
Index, which lower than the average of West Java Province Index in 71,30. The underdeveloped villages 
are mostly settled by housing families, whose daily earnings are solely based on agriculture or and 
fisheries activities located in the coastal part of Indramayu. The economic resilience condition becomes 
an issue yet supported by the natural resources’ potential. It is highlighted on The Spatial and Regional 
Planning of Indramayu Regency 2011-2031, stating Indramayu as the Regency Strategic Area to improve 
and utilize further development agenda that able to secure the wellbeing of its inhabitants. 
 

2.2. Aquaculture in Karangsong Village, Indramayu 

According to the FAO, aquaculture includes both an enhancement fish production, through breeding or 
feeding practices, as well as the stock ownership being cultivated. The global aquaculture growth rapidly 
in the last fifty years. The production of fish or human consumption in 2019 is the fastest growing food 
production sector in the world (Ezban, 2020). Michael Ezban (2020) also mentioned that aquaculture 
landscapes are located geographically, shaped in a range encounter between humans and fish, while the 
production is informed by the variable relations between the species that cohabit them. The exploratory 
research also focuses on the three characteristic facets (Buergow, 2014) of Karangsong aquaculture; 
water-farming culture, water-living culture, and water-wellbeing culture. 

Figure 6. Administrative Map of Karangsong Village. Source: The Indonesian Ministry of Agrarian Affairs and 
Spatial Planning 2018. 
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The aquaculture in Karangsong Village, Indramayu District, are shown by the fisheries culture and 
captured in the Fish Landing Base (TPI) of Karangsong as the main valuable strength for the locals. The 
Karangsong Village stated as the location of Minapolitan Fisheries of Indonesia by the Ministry of Marine 
Affairs and Fisheries (Tedi et al. 2020) to integrate and optimize the fisheries sector. The relation 
between natural resources and the fisheries activities from the Karangsong harbour to the Cimanuk River 
can create a physical interaction, economic, ecology, and social benefits, while shaping the implication of 
the aquaculture growth of Karangsong (Omat et al. 2008). Hence, the low Human Development Index in 
Indramayu in line with the Karangsong Village. Heriyanto (2016) mentioned that the Karangsong 
fisherman families still live with poverty issue in contrast with their abundance coastal resources. In fact, 
the maritime and fisheries data showed the gross income per fisherman in Indramayu Regency is low, 
only Rp. 46.741.860 per year (Heriyanto, 2016). While in 2010, the fishery production recorded 
108.554,60 tons of Capture Fishery Products; Pond Yield 82.149,79 tons; Freshwater Pond Yield 
51.852,35 tons; Public Water Products 5.544,10 tons; and Marine Cultivation Products 970,27 tons. 

3. Methodology 

3.1. Field Survey: Karangsong Village and Indramayu 

All social and economic activities of the community in an area is reflected in the pattern of land use. This 
analysis is very necessary as an overview of the regional potential as well as to find out the distribution 
pattern socio-economic activities and the intensity of land use and various existing activities. The Study 
Area consists some agricultural areas managed by local communities. Most of this agricultural land is 
irrigated rice fields due to the quality of brackish water around region. In accordance with the 
characteristics of the coastal area, pond land and salt dominate the planning area. The Karangsong 
mangrove area is considered local tourist attraction ever since it was inaugurated since 2015 after the 
previous abrasion disaster. Karangsong mangrove ecotourism visitor shows positive trend since its 
inauguration. Apart from being a vehicle ecotourism, this mangrove rehabilitation area is also an 
educative attraction and natural laboratories. In addition, there are several tourist attractions beach 
developed independently by the community around and on the development of local government. Most 
of these beaches have limited accessibilities and do not have adequate facilities. 

 

Figure 7. Existing Streetscape. Source: Google Maps 2021. 
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Figure 8. Surrounding Villages. Source: Google Maps 2021. 

 

Figure 9. Surrounding Conditions. Source: Team Survey, 2021. 
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Figure 10. Surrounding Conditions. Source: Team Survey, 2021. 

 

3.2. Data Collection 

Data collected in the form of both primary data taken from field survey, resulting in observations and 
secondary data taken from various sources and media, generally from the internet. These data will be the 
basis in identifying the potential and problems existing in the study area. Furthermore, the potentials and 
challenges are separated into internal potentials and problems (internal potential = Strength, internal 
problems = Weakness) as well as external potentials and problems (external potential = Opportunities, 
external problems = Threats). 

 

3.3. Exploratory and Qualitative Approach: Urban Aquaculture Facets Assessment through 

SWOT Analysis 

The potentials and challenges are the starting points for Bürgow's two strategic recommendations 
entitled "Design-build strategies: Aquatecture" and "Participatory process strategies: Aquapuncture". The 
two strategies are at different levels: Aquatecture addresses architectural and urban design, while 
Aquapuncture highlights (temporary, systematic) spatial experimentation and approaches to 
participation and environmental education (built). 
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Figure 11. Aquatecture and aquapuncture as creative tools of water-sensitive urban design and participation 
to catalyze urban aquaculture. Source: Burgow, 2013. 

 

On that basis, SWOT analysis is used as the chosen methodology since both use inputs in the form of 
potentials and problems/challenges, and produce strategies as the outputs. To enrich the SWOT process, 
we use 3 spheres of urban aquaculture burgow, namely water living culture (shipping-building), water-
farming culture (fishing-food), and water-wellbeing culture (drinking-swimming), in identifying Strength, 
Weakness, Opportunities, and Threats. In addition, the strategies resulting from the SWOT process will be 
divided into two burgow strategies, namely aquatecture and aquapuncture. 

 

Figure 12. Urban Aquaculture Facets. Source: Burgow, 2013. 
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4. Findings 

4.1. Urban Aquaculture Facets Assessment 

The facets assessment of urban aquaculture based on the evaluation of the strength, weakness, 
opportunity, and thread of the area. Karangsong faces many external threads to be identified, the 
common future thread also included climate change issues, sea-level rise, and abrasion. It may deepen 
the notable potentials and weakness of the facets for common understanding the use of water, 
management, planning, and design to be fostered. Furthermore, the SWOT analysis identification will be 
assessed in relation with urban aquaculture strategy and followed by three characteristics facets: water-
farming culture, water-living culture, and water-wellbeing culture. 

Burgow (2014) entitles two different levels of urban aquaculture strategy. The first, Aquatecture as the 
Design and Build Strategy, which addresses the perspective of design and build by stressing the 
management orientation of design-resource. Aquatecture also highlights the urban design and 
architecture, in Karangsong context it appears as the main infrastructures, TPI, harbour, fisheries facilities 
services, the accessibility network, and the natural structures. Secondly, Aquapuncture appoints the 
communication and collaborative intervention aspects on participatory process level. It requires the 
assessment of work and communication across multi-stakeholders and multidisciplinary practice with 
diverse stakeholders. 

4.2. Water Living-Culture Assessment 

Figure 13. Water-living supporting infrastructures. Source: Team Analysis. 

Karangsong had aquaculture typologies, such as ponds fisheries, riverfront settlement, mangrove 
conservation, and specific integration between blue-green infrastructures. The Water Living-Culture 
exposed the aquaculture infrastructure of Karangsong character in its place-based context. It refers to 
water-based transportation and building practices, such as shipping, harbour infrastructure, and living at 
the water. The fisherman and pond-fisheries cultivation highlight the availability and readiness of the 
physical infrastructures, while creating the water-living culture among the inhabitants. The forms and 
practices of water-living, such as dwelling, trading or living by the water-shore, mangrove, and riverfronts 
in Karangsong is explored through: 
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Strength: 1) Karangsong Harbour existed with historical value, strategic position, and functioned as the 
primary transportation for fisheries-captured, shipping, and distribution from the sea to the river of the 
village; 2) TPI (Fish Landing Base) is well-organized and functioned as the fisheries market facilities. 3) Had 
wide land coverage for pond-fisheries with irrigation, and mangrove conservation. 

Weakness: 1) The minapolitan program is facing the low human development index; 2) The lack of 
infrastructure access from Karangsong to the Indramayu region for supporting the fisheries market; 3) 
The spatial planning system of Karangsong district is weak, showed by the lack of facilities and the 
sprawled river settlement around the TPI to support the economic income. 4) The integration of blue-
green infrastructure between the shipping industry, fisheries captured, pond-fisheries, and mangrove are 
not optimized. 

Opportunity: 1) Karangsong projected as part of the future minapolitan program of Indramayu regency by 
Indonesia’s Ministry of Marine Affairs and Fisheries; 2) The product market of captured fisheries, pond-
fisheries, and mangrove conservation can improve the human development index by their attractiveness 
and investment mechanism; 3) The land coverage area and the production quantity for export and import 
activities can compete with market as well to fulfill the demand consumption in wider range; 4) 
Karangsong district infrastructure can be improved by the procurement as the center for developing the 
natural and human resources, through the circular system of fish cultivation center, feed processing, 
fisheries product processing area, shipping construction center, cold storage factories, hygiene fish 
markets, and mangrove habitat conservation areas. 

Threat: 1) The decline of the environment quality and fish resource carrying capacity; 2) The economic 
resilience is not supported by the spatial planning system and the local management; 3) The degradation 
of fishermen living condition infrastructure; 4) The coastal area of Indramayu is already densely caught, 
the fishing ground distance is far away to access. 

4.3. Water Farming-Culture Assessment 

 

Figure 14. Water-Farming watershed. Source: Team Analysis. 

Water Farming-Culture explores aquacultural infrastructure involving water-based farming activities 
provided by –but not limited to- fish pool and water-balancing landscape. Reflecting back to existing 
infrastructures available in Karangsong Villages, fish pools are available in a form of conservative, 
traditional aquaculture ponds, where water-balancing landscape comes in a form of coastal aquaculture 
ponds supported by mangroves belt. These fish pools. 
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Strength: 1) Fishing activities have become the root culture of the citizens, meaning there’s no longer 
comprehensive urge to raise the awareness of the aquaculture significances, 2) Inland fisheries capture of 
Karangsong is considered highly competitive, meaning a broader market values the products sold in 
Karangsong, 3) Effortless availability of large fishing ponds as natural resources have also become 
another urgency to optimally cultivate the existing resources. 

Weakness: 1) Lack in supporting infrastructures; the unavailability of proper incubators for the seeds has 
prevented the possibility of optimizing the cultivation of these pools, 2) Distribution system that is not 
fully beneficial for the local fishermen, 3) Lack in possibilities improvement in farming wider range of fish 

Opportunity: 1) Karangsong as Minapolitan, 2) Strategic location of Karangsong, 3) Market for the fish 
captures that covers wide scope, 3) Open Investment Program. 

Threat: 1) Poverty, limiting chance of improvements in the capture technology, 2) Existing competing 
market outside Karangsong Village. 

 

4.4. Water Well-being Assessment 

The third facet of the urban aquaculture sphere focuses on the water-wellbeing culture assessment. 
Water-wellbeing culture highlights the water-centric human wellbeing, the relation between human and 
water activities, drinking, swimming, including psychological, spiritual, and physical wellness factors. It 
concerns of daily use and handling of water as element of life and cultural resource. The identification of 
the past and present condition on how Indramayu and Karangsong at micro scale use the water can be 
assessed through the relation between the inhabitants and the Cimanuk River, as well as the activities in 
the Karangsong coast. 

 

 

Figure 15. Cimanuk River as the Main Waterbody in Karangsong. Source: Team Analysis. 

 

Strength: 1) The identity of the maritime spirit as part of historical values and cultural symbol; 2) Cimanuk 
River is the only water resource for daily use, such as drinking and washing; 3) The existing tourism area 
can support the recreational wellbeing aspect. 
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Weakness: 1) In dry season the obstacle of water unavailability and decreasing volume of Cimanuk River 
and irrigation canals; 2) Water shortage area in Karangsong and Indramayu Regency; 3) The continuous 
degradation of water quality and quantity is inadequate with the water usage demand. 

Opportunity: 1) Use the waste-water management to optimize the water resource daily use from the 
Cimanuk River, brackish water, and the Karangsong Sea Water; 2) Appliance the technology of distillation 
in response of the high temperature in dry season and highly sun exposure of Indramayu Regency; 3). The 
CSR mechanism of RU VI Pertamina Balongan in Indramayu Regency can be the investment solving for the 
unavailability of water wellness infrastructure. 

Threat: 1) The local habits of ground-water consumption can threat the quality of environment; 2) 
Climate change issues, sea-level rise, and abrasion can be the thread for the riverfront activities. 

 

4.5. Prospective Resiliency Plans in Aquatecture and Aquapuncture 

Overall, the potentials and challenges mentioned based on the three spheres above revolve around the 
unavailability and inefficiency of several existing infrastructure used in daily life. Most of the potentials 
and issues are rooted from multi-disciplinary aspects ranging from spatial planning, environment, 
infrastructure, transportation, and socio-economical aspect. The internal factors are classified as: 

Strength 

1. Balongan as Provincial Strategic Area; 

2. High Contribution from local industries in Indramayu to West Java; 

3. Plenty of natural resources especially inland and sea fisheries. 

Weakness 

1. Low performing human resources; 

2. Inefficiency of daily infrastructure standards. 

 Whereas external factors are classified as: 

Opportunities 

1. Indramayu as Minapolitan Area of Western Java; 

2. Increase in agriculture and fisheries production; 

3. Local communities as local identity; 

4. Development in tourism and nature preservation. 

Threats 

1. Weakness in disaster mitigation; 

2. Optimization of Land Use compared to existing conditions. 
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All internal and external factors are then analysed, resulting matrix of strategic resiliency plans such as: 

 Strengths 

1. Balongan as Provincial 
Strategic Area 

2. High contribution from 
local industries in West 
Java 

3. Plenty of natural 
resources especially 
inland and sea fisheries 

Weaknesses 

1. Low performing human 
resources 

2. Inefficiency of daily 
infrastructure standards 

Opportunities 

1. Indramayu as 
Minapolitan Area of 
Western Java 

2. Increase in agriculture 
and fisheries 
production 

3. Local communities as 
local identity 

4. Development in 
tourism and nature 
preservation  

Strengths – Opportunities 

1. Improvement in 
accessibility and quality of 
transportation to optimize 
economic activities in the 
area (S1,2 – O1) 

2. Improvement in daily 
infrastructures supporting 
economic activities (S2,3-
O2,4) 

3. Improvement in 
Integrated economic 
activities including 
improvement in human 
resources in local 
communities (S2,3 – O3,4) 

Weakness – Opportunities 

1. Improvement in the 
usage and control of 
Land Use in order to 
support economic 
activities and local 
prosperities (W1 – O2,3) 

2. Strategies in supporting 
nature preservation in 
order to sustain land 
carrying capacity (W2 – 
O4) 

Threats 

1. Weakness in disaster 
mitigation 

2. Optimization of Land 
Use compared to 
existing conditions 

Strengths – Threats  

1. Optimization in land use 
prioritizing industrial 
goods distribution and 
accessibility of the 
strategic area 

2. Integration of daily 
infrastructures with 
disaster mitigation plan 

Weakness – Threats 

1. Clean water provision 
and public facilities 
planning 

2. Improvement in 
designing green public 
spaces along natural 
borders (river, coastal 
boundary line) to 
anticipate sedimentation 
risk 

3. Disaster mitigation 
strategic planning  

Table 1. Matrix of Strategic Resiliency Plans. Source: Team Analysis. 
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Based on the SWOT Analysis mentioned above, the strategic resiliency plans can further be divided into 
two tangibility classification: Aquatecture, which might be implemented through design process such as 
Masterplan and Aquapuncture, which might be implemented through planning process such as Building 
and Environmental Planning. The resiliency plans assorted through aquatecture and aquapuncture are: 

Aquatecture 

1. Improvement in accessibility and quality of transportation to optimize economic activities in the 
area such as local road and accessibility to Karangsong Village; 

2. Improvement in daily infrastructures supporting economic activities such as designing proper 
irrigation, ports and fisherman wharf; 

3. Clean water provision and public facilities planning such as desalination port;  

4. Improvement in designing green public spaces along natural borders (river, coastal boundary 
line) to anticipate sedimentation risk such as Associated Mangrove Aquaculture application, 
bioswale implementations; 

5. Strategies in supporting nature preservation in order to sustain land carrying capacity such as 
revitalization of mangrove preservation area. 

 

 

 

Figure 16. Aquatecture: Application of AMA Farm. Source: Wetland International. 
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Figure 17. Aquatecture: Abrasion Risk Anticipation through Landscape. Source: Wetland International. 
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Figure 18. Aquatecture: Karangsong Aquaculture and Minapolitan Masterplan. Source: Team Analysis. 

 

Figure 19. Aquatecture: Minapolitan Precedents. Source: Archdaily. 

 

Figure 20. Aquatecture: Desalination Installation. Source: Treehugger. 
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Aquapuncture 

1. Improvement in Integrated economic activities including improvement in human resources in 
local communities; 

2. Optimization in land use prioritizing industrial goods distribution and accessibility of the strategic 
area; 

3. Integration of daily infrastructures with disaster mitigation plan; 

4. Improvement in the usage and control of Land Use in order to support economic activities and 
local prosperities; 

5. Strategic Disaster mitigation planning. 

 

 

Figure 21. Aquapuncture: Strategic Distribution Framework for Inland Fisheries. Source: Team Analysis. 

5. Conclusion 

The future of Minapolitan Area must possess the strength in cultivating the abundant both natural and 
man-made resources in the most optimum and sustainable way possible. In order to prepare Indramayu 
to be a prime Minapolitan Area in Western Java, Karangsong Village as one of the most productive port in 
the coastal area of Indramayu has a great potential to lead the improvements in daily infrastructures 
supporting the existing natural resources- aquacultures. Being located in the coastal Indramayu has made 
Karangsong Village exposed to several disaster risk such as abrasion and erosion. In the other hand, 
Karangsong Village should also be able to provide prosperities to its citizens. 
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In this case, resiliency in mitigation scenario and economical condition should be prepared further. 
Assessed through urban aquaculture facets by Burgow and analyzed using SWOT methods, Karangsong 
Village provides proper resources and strategic area as a good starting point for any potentials in 
environmental and economic resiliencies. Yet several progressive improvements are to be made 
especially in the developments of daily infrastructures ranging from optimization of irrigation, 
revitalization of the Karangsong port, and provision of desalination centers in several area. The vision of 
Minapolitan area can be realized through proper cultivation and management of aquaculture and its 
industries. In order to breakdown the internal and external factors of the process, the SWOT Analysis is 
broken down into two implementative steps such as Aquapuncture, working as planning regulation, and 
Aquatecture, infrastructure provisions through designs. 

 

Figure 22. Aquapuncture & Aquatecture: Complementary Set of Resiliency Plans. Source: Team Analysis. 

 

Through the classification of aquapuncture and aquatecture, further strategical approaches can be 
classified even further in order to fit the standardized requirements of statutory plannings. Overall, in 
order to prepare Karangsong’s readiness to hold a role of future Minapolitan Area of Western Java, the 
mitigation and economic resiliency can be achieved through a set of strategic coastal developments such 
as Infrastructure Resilience in order to provice strong, resilient system of the existing industries, Spatial 
Synergy to integrate existing needs of economic activities, Urban Accessibility for a more accessible area, 
Socioeconomic Enrichment for prosperity provisions, and Environmental Sustainability as an anticipative 
step for disaster mitigation plan in the future. 
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Figure 23. Coastal Development Resiliency Plans. Source: Team Analysis. 

Putting the limitation of the scope of this paper, further study is required in order to create an integrated 
framework of implementative scenarios that are not only providing for the area, but also optimizing the 
improvements possible in Karangsong Village. Suggestive framework of the detailed implementation plan 
recommends defining tools and programs in the realization of the resiliency in a participatory planning. 
Participatory planning maximizes the possibility of implementing the practical and technical steps for it 
opens a broader perspective especially from those participators that are affiliated and impacted from and 
within this process. Participatory planning also helps create a more inclusive and measured system for 
decision making, especially involving related stakeholders and local communities so the future of coastal 
area can emerge in the most resilient way possible- both tangibly and intangibly.  

 

Figure 24. Suggested Framework for Future Research. Source: Team Analysis. 
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Abstract 

At present, the world is facing the common challenge of "sustainable development". Since 2017, the Chinese 

government has proposed the goal of "High-quality Development", calling for concerted efforts to balance 

ecological protection and economic growth, refraining from the sole GDP-oriented developing model. At the 

same time，China is currently undergoing an unprecedented urbanization process across the country，in 

which all kinds of cross-border elements interact frequently, space is developed continuously, and space 

demand for cross-border development encounters collaboration-conflicts and constrains. This article focuses on 

the conflict of water system spatial governance in the transboundary region of the Yangtze River Delta. With 

learning from the regional coordination mechanism formed by Randstad under the ecological goal, this paper 

attempts to break away from the concept of traditional spatial planning, from the perspective of “planning 

meta-governance” structure, structurally sorts out the regional planning of the two regions from the 1950s to 

the present, and conducts textual metrological analysis on more than 100 central and local policies and 

planning texts，alongside with spatial data and semi-structured institutional interviews in the Yangtze River 

Delta region of China，to find the efficiency loss and mechanism obstacle of regional spatial planning for 

realizing regional ecological protection goals in China and to provide institutional governance insights for cross-

boundary planning of regional sustainable development. 

Keywords 

Cross-border coordination, Ecological goal, Regional planning, Planning meta-governance, 
Planning institution, Yangtze River Delta 

1. The Dilemma of Collective Action in Transboundary Regional Ecological 
Governance 

Under the global sustainable development goals, how to balance economic development and ecological 
environmental protection in highly urbanized areas is a main development problem faced by all countries 
in the world. In recent years, after China has experienced severe environmental pollution caused by rapid 
urbanization, governance transformation has begun at the institutional level, and the goal of "high-
quality development" has been proposed, including ecological priority, green development, and the 
overall management of landscapes, forests, fields, lakes and grasses. A new agenda focusing on the 
symbiosis of development and protection, has become the direction of space governance in the new era. 

Meanwhile, regional development represented by urban agglomerations and metropolitan areas is an 
important feature in the contemporary urbanization process. Space develops continuously across 
administrative boundaries, and various elements frequently interact across borders, and space 
governance has also begun to cross borders and wide areas. Due to the "fence effect" attribute of cross—
boundary administration, cross-border areas always involve a large number of differentiated 
stakeholders, man-made political factors, limited understanding of complex ecosystems, and the 
multidimensional time and space scope of biophysical processes. Therefore, to achieve common regional 
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development goals, cooperation and collaboration are usually considered the best choice to solve these 
problems（BODIN Ö，2017）, and regional coordinated governance has become an urgent demand. But 
for many years, the problem of "coordination" has always existed, and the issues are highly similar: 
contradiction between the administrative bodies is difficult to be resolved, and the design of the 
coordination mechanism is facing failure. As a result, the conflict between development and protection 
has become a typical problem that needs to be resolved in the process of wide-area transformation. 

Take the regional water system management of the Yangtze River Delta in China as an example. The 
Yangtze River Delta has a population of 227 million people and an area of 358,000 square kilometres. It is 
not only China’s richest area per capita, but also a pioneer area of regional integration, and is one of the 
six world urban agglomerations recognized internationally. The area now includes Shanghai, Jiangsu, 
Zhejiang, and Anhui provinces, and includes many economically developed cities such as Nanjing, Suzhou, 
Wuxi, Hangzhou, Ningbo, and Jiaxing. At the same time, as the alluvial plain before the Yangtze River 
enters the sea, this area contains lakes and rivers, with cross-border water systems crisscrossed, and rich 
in farmland resources, and natural scenery. 

 

 

 

Figure 1 China's Yangtze River Delta regional administrative division and regional water system map in 2018 

Source：by author 

However, in the past 30 years, with the increase in urbanization and population agglomeration, human 
activities have severely damaged the ecological system of the region. The fierce competing for land 
between urban area and water system has become increasingly prominent (Han Longfei et al., 2015), 
leading to decline in river networks density and increase in ecological pollution. By author used land data 
from 1980 to 2018 and superimposed administrative boundary data to derive the area of water area, 
including aquifers, lakes, reservoirs, tidal flats, and beaches. It is found that the water area of the Yangtze 
River Delta, except for artificial reservoirs and ponds, has decreased by nearly 800 square kilometres in 
30 years (Table 1), classified and categorized by province and city. 
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Table 1  Changes in the water area of the Yangtze River Delta (unit: square kilometers). 

Source：by author 

                                 Province
Type

Anhui Jiangsu Shanghai Zhejiang YRD Region

River and canal -72.05 -153.03 2.99 -7.78 -229.87

Lake 246.42 -49.12 1.01 51.14 249.45

Tidal flat —— -196.78 -89.34 -24.79 -310.91
Mudflat 144.46 -320.45 -59.65 -272.73 -508.37

Reservoirs and pit（Artificial） 519.6 1483.66 -2.6 526.29 2526.95
Variation of water area 838.44 764.28 -147.59 272.13 1727.26

Variation of natural water area 318.83 -719.38 -144.99 -254.16 -799.70  

In addition, cross-border ecological problems have also triggered social conflicts between administrative 
regions. For example, in the 1970s, the upstream cities in Jiangsu Province reclaimed the lakes, 
aggravating the flood disasters in the downstream areas of Hangzhou, Jiaxing, and Huzhou. Since the 
1990s, due to the rapid development of small and medium-sized industries in southern Jiangsu, the 
problem of large industrial water discharge at the junction of Jiangsu and Zhejiang Contradictions has 
emerged, leading to issues like building dams by downstream citizens, drinking water diarrhea, fishermen 
petitioning, and dead pig rafting incidents, etc. (Figure 2 & 3). 

                       
Figure 2 The newspaper reported on public 
opinions under cross-border water 
pollution :"How can we live with water like 
this?"  Source: the local newspaper，2001 

Figure 3  The dead pigs in a town of Jiaxing city in 
the upper reaches drift into the rivers of 
downtown Shanghai.    Source: icpress.cn，2013

Why are metropolitan areas less and less adaptable to the water environment? On the one hand, from 
the perspective of planning technology, the traditional spatial planning with administrative divisions as 
the compilation unit has limitations: Taking the layout of functional spaces as an example, municipal 
officials and planners always stand on their own level, and tend to place construction land, industrial and 
mining areas, and polluting industries in the lower reaches of the river and the downwind direction 
within the spatial scope of the administrative region, neglecting the possible effect on the adjacent areas. 
On the other hand, from the perspective of administrative systems, there is a significant difference 
between the goals of ecological environmental protection and GDP-oriented developments: 
environmental responsibilities have a long effective period, difficult to divide through administrative 
regions, and require continuous investment. These factors make environmental governance the problem 
of "public goods" with typical externalities features, for which the driving force for regional coordination 
becomes insufficient. 

In addition, the institutional issues of planning are often overlooked. Over the years, Chinese planners 
have participated in numerous ecological city planning, green city planning, pollution prevention and 
control planning, environmental protection planning, and circular economy planning. But these plans are 
often on the shelf. The ambitious goals prompted in these plans, the advanced technologies to be 
adopted, and the meticulously involved projects are always on two parallel lines with the reality of a  
"partial improving but overall deteriorating" environment. Planning technology may not be the key factor, 
but the planning system and its implementation are the decisive factors (Hou Aimin, 2016). 
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Why this existing planning system fails to solve regional environmental problems? In response to regional 
environmental issues, how is the planning governance structured, and what challenges are facing the 
current governance? This article, from the perspective of a holistic planning governance structure, 
attempts to exploring the ecological environment governance issues in transboundary areas, through 
combing the regional planning structure from the 1950s to the present, analysing texts from more than 
100 central and local policies and plans, alongside with spatial data and semi-structured institutional 
interviews in the Yangtze River Delta region of China. 

2. Meta-governance structure of cross-border regional planning 

2.1 Cross-border regional planning 

The definition of "region" has always been relatively broad. This article makes the following classifications, 
mainly including: 1) The concept of a large area on a macro-scale without a clear boundary. 2) The inter-
provincial or inter-city related areas represented by urban agglomerations and metropolitan areas are 
divided by administrative regions or natural basins, which contain generally clear management 
boundaries. For example, the spaces in national key regional strategies such as the Beijing-Tianjin-Hebei, 
Yangtze River Delta, and the Yellow River Basin, as well as the spatial areas in the planning of districts 
involving multiple cities, such as the "Hongqiao Area" in Shanghai, etc.; 3) Some specific spatial areas, 
such as urban and rural areas and residential areas.  

"Region" in this study refers to cross-border regions: It contains any continuous space that crosses the 
administrative boundaries between provinces, prefectures, cities, and districts and counties, with 
particular attention to rapid urbanization represented by urban agglomerations. The cross-border 
continuous area within a region is not limited to a single regional concept between a certain 
administrative level. 

The traditional definition of regional planning refers to the overall strategic deployment and policy 
guidance for the social, economic, environmental development, and spatial layout of a specific region 
within a certain period of time. In the field of planning, regional planning is defined as the overall 
deployment of development and construction goals in a certain area, and it is an important basis for 
urban planning to provide urban development direction and productivity layout (Hu Wen, Huang Lai et al., 
2015). It includes not only the development planning for the overall strategic deployment of regional 
socio-economic development and construction, but also the construction layout space planning related 
to land development and renovation in a certain area, such as land space planning, metropolitan planning, 
etc. In addition, it also includes regional special plans such as environmental planning and transportation 
system planning. 

Although different types of regional planning have their own characteristics, they are all coordinated 
tools for the distribution of natural and social elements in space. They are related to land development, 
utilization, and protection, and belong to cross-departmental regional planning (Hu Xuwei, 1982). 
Regional planning is one of the important governance tools for multiple entities to promote the 
coordinated development of cross-border regions. 

2.2 Planning meta-governance: collaborative structure 

In this article, coordination is not seen as "ideal state", but a "national governance process" to achieve a 
certain goal. The coordination mechanism is a platform that connects and promotes the interaction, 
exchange and even cooperation of various main elements. It plays a functional role in realizing 
rationalization and structured resource allocation among subjects in regional governance. It is also an 
explanation of the national governance structure and the process of national governance.  
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Regarding the national governance structure, existing studies have constructed a corresponding 
interpretation framework, taking institutions, functions and management tools as the three elements, 
deconstructing the internal structure from the system of national governance to the effectiveness of 
national governance (Figure 4). In this framework, there are many management tools for national 
coordinated governance, such as economic regulation, taxation policies, and household registration 
reforms. Planning, as a public policy for arranging benefits, is one of the management tools used by 
corresponding agencies to achieve their functions. 

 

Figure 4 Analysis Model of "National Governance Structure" . Source: reference（Su D.& Liu J，2021） 

In order to further analyse the institutional mechanism of planning governance, this paper introduces the 
concept of "planning meta-governance". At the beginning of this century, Jessop put forward the concept 
of "meta-governance", that is, "governance of governance". As the governance parties have their own 
positions and different interests in the process of negotiation and collaboration, it is likely that they will 
not be able to achieve common governance goals, which become the main source of governance failure. 
In order to coordinate the positions and interests of different forces and organizations and make them 
tend to a common goal, a starting point and axis of "governance" is needed, and the role every country 
(government) should play is to coordinate the interests of all parties and ensure an orderly governance 
process. Therefore, the use of meta-governance theory can more clearly explore the governance 
structure of "planning governance", that is, "planning meta-governance" from the three dimensions of 
planning institutions, planning functions, and planning tools under the framework of national governance 
structure.  

3.  Phase characteristics of China's cross-border regional planning structure 

3.1  Phase 1 (before 1980): Spontaneous formation of regional consciousness 

In 1954, the East China Bureau of the Central Committee of the Communist Party of China reported to 
the Central Committee, suggesting that the overall leadership of Jiangsu, Zhejiang, and Shanghai should 
be strengthened. The Central Committee telegraphed the approval of the establishment of the Shanghai 
Central Bureau, which became the earliest sprout of regional integration in the Yangtze River Delta since 
1949. In 1957, in order to promote the coordinated development of industry and agriculture between 
regions, the Shanghai Bureau convened a meeting on economic cooperation in the five provinces of 
Jiangsu, Zhejiang, Fujian, Anhui, Jiangxi, and Shanghai. The economic cooperation committee was 
established with the approval of the central government. In 1958 and 1961, the central government 
established the East China Cooperation Zone and the Central East China Bureau covering 7 provinces, and 
the regional scope expanded again. However, until the 1980s, there were no more regionalization actions 
in the Yangtze River Delta. In this few regional cooperation, no substantial cross-border regional planning 
tools have been formed, and the effects of regional governance have failed to appear, but regional 
awareness has spontaneously formed from the bottom up. 
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3.2  Phase 2 (1980-2003): Temporary group establishment and planning failure 

In the 1980s, during the transition from China's planned economy to a market economy, economic 
factors began to flow frequently. The flow of market-oriented factors has created the demand for 
regional cooperation. In 1982, in response to the call for the establishment of the "Yangtze River Delta 
Economic Zone", the State Council issued the "Notice on the Establishment of the Shanghai Economic 
Zone and Shanxi Energy Base Planning Office", and established the "Shanghai Economic Zone" covering 
10 cities in Shanghai, Jiangsu and Zhejiang. It became the first inter-provincial economic zone after 
China's reform and opening up. That year was also generally regarded as the first year of the 
development of regional integration in the Yangtze River Delta. 

In the late 1980s, due to the rapid development of township enterprises and private economy, the 
economic strength of Jiangsu and Zhejiang provinces was greatly enhanced; Shanghai's status and role as 
the central city of the economic zone was gradually declining. At the beginning of the establishment of 
the economic zone, the differences between the two provinces and one city on the issue of economic 
cooperation reappeared. In 1986, the "Planning Office" completed the "Outline of Shanghai Economic 
Zone Development Strategy" and 22 plans for energy, transportation, foreign trade, technological 
transformation, and Taihu Lake governance. However, due to the multi-party interests involved, few 
programs were actually approved for implementation, and it failed to find a new path in breaking the 
barrier between the "economic zone" and the "administrative zone." Few programs have been 
implemented, failing to find a new path in breaking the barrier between the "economic zone" and the 
"administrative zone." In June 1988, the Shanghai Economic Zone Planning Office was abolished, and the 
Shanghai Economic Zone also withdrew from the stage of history. From 1992 to 2003, a joint meeting 
system of directors of the Yangtze River Delta City Cooperation Department, the Yangtze River Delta City 
Economic Coordination Committee, and economic cooperation and development forums initiated by the 
Shanghai, Jiangsu, and Zhejiang development and reform departments were successively established. The 
cross-border regional coordination structure formed at this stage was mainly composed of voluntary, 
open, and temporary regional cooperation organizations, namely conference platforms. The exploration 
of setting up planning agencies and preparing cross-border regional plans ended in failure. 

At the same time, administrative barriers and geographical divisions caused by administrative divisions 
frequently occur in economic activities, causing negative externalities such as environmental pollution. 
Taking the problem of pollution in northern Jiaxing caused by printing and dyeing wastewater in Jiangsu 
Province as an example, the transboundary pollution of printing and dyeing wastewater in Shengze Town, 
Jiangsu Province began in the early 1990s. With the expansion of the production scale of the textile 
printing and dyeing industry in Shengze Town, a large amount of untreated sewage is directly discharged 
into Jiaxing. According to survey data, in 2000, the total daily discharge of sewage from the printing and 
dyeing industry in Shengze Town reached more than 300,000 tons, but the sewage treatment capacity 
was only about 100,000 tons. The water environment has deteriorated drastically. The water quality of 
the river at the junction of the two places has developed from a Class III state in the late 1980s to a poor 
Class IV in 1992, and has become a poor Class V since 1996. The average annual COD value in 1996 was 
32.8 mgL, and the COD was as high as 2001. 47.5mgL. 

At the same time, the pollution area has further expanded. The area affected in Jiaxing has increased 
from less than 200 square kilometers in 1995 to nearly 400 square kilometers in 2000, and has spread to 
Shanghai. In 2000, the fishery waters in the northern part of Jiaxing City alone had a polluted area of 
more than 100,000 mu, with a direct economic loss of more than 56 million yuan. Due to the use of 
polluted water for irrigation, local agricultural production and harvests have been reduced, and rice 
production and paddy farming have also been endangered on a large scale. For more than ten years, the 
coordination between the two provinces has achieved little effect, and pollution has become more and 
more serious. On the government side, Jiaxing City has reported many times to the State Environmental 
Protection Administration, and took the initiative to send personnel to Wujiang City to negotiate; on the 
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public side, they independently initiated dam-building operations to intercept transboundary sewage; on 
the social side, CCTV's program also exposed the discharged sewage in Shengze Town, Jiangsu Province., 
but the transboundary sewage problem still cannot be resolved. And even when the State Environmental 
Protection Administration issued a document ordering it to prohibit new printing and dyeing enterprises, 
the town still built a printing and dyeing enterprise park covering an area of 5,000 mu in the area 
adjacent to Jiaxing. 

In this process, the state and local governments have established a number of cross-border coordination 
groups: such as the National Environmental Protection Leading Group, Zhejiang Environmental Protection 
Leading Group, and Hangzhou-Jiaxing-Huzhou Water Pollution Prevention and Control Work Leading 
Group. The phased "leading group mechanism" has become a coordination model with Chinese 
characteristics. However, the leading group is a temporary establishment, and its establishment and 
cancellation are determined by the event. It does not have the supervision and coordination function of 
the whole process, and has limited effectiveness in the treatment of lagging and long-term cross-border 
ecological problems. However, at this stage, the urban planning has poor control over industrial 
construction behaviours, mainly relying on the negotiation of the environmental protection department 
instead of controlling the industrial layout, and the planning tools are in a state of failure. 

3.3  Phase 3 (2004-2018): Regional planning and planning coordination 

During this period, regional cooperation in the Yangtze River Delta entered an intensive phase. In 2004, 
the Mayor’s Meeting of the Yangtze River Delta City Economic Coordination Committee was changed 
from once every two years to once a year, and the "City Cooperation Agreement" was signed. In 2005, 
regional cooperation was promoted to the highest decision-making level, and a meeting mechanism for 
major leaders in the Yangtze River Delta was established. This meeting has also become the most 
important meeting in the coordination mechanism for cross-border regional cooperation. From 2010 to 
2017, the "Regional Plan for the Yangtze River Delta Region" and "The Development Plan for the Yangtze 
River Delta City Cluster" were successively issued, and cross-border regional concepts such as the core 
area of the Yangtze River Delta Planning, the Yangtze River Delta City Cluster, and the Shanghai 
Metropolitan Area appeared. However, regional governance tools are presented as development plans. 
As there is no statutory status and responsible department, planning is not very restrictive and 
compulsory. It is now evaluated by local governments as "no longer needed", and the effectiveness of 
planning governance is relatively weak. 

But at this stage, "multi-regulation integration" is also unfolding at the same time. Due to the large 
number of planning editions and backward data management capabilities in various regions, the 
effectiveness of supervision over the implementation of this policy is not strong. In 2004, Zhejiang 
Province began to explore the convergence model of "two plans", using the county master plan as a 
platform to promote "full coverage of urban and rural areas, one space map", which became the origin of 
China's "planning coordinated governance" practice. Since then, Beijing, Shanghai, Wuhan, Qingdao and 
other cities have successively merged the planning departments and the land and resources departments 
to establish the Planning and Land Resources Administration to realize the integration of land use 
planning and urban and rural planning. From 2007 to 2008, Chongqing and Guangdong launched pilot 
projects of "Four Regulations in One" and "Three Regulations in One" to explore a coordinated 
governance model that links economic development, land use, urban and rural construction, and 
environmental protection planning. In 2014, four national ministries and commissions began a top-down 
pilot project of “multiple regulation and integration” in 28 cities and counties across the country, trying 
to improve the level of land and space governance through the coordination of planning. 
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3.4  Phase 4: Cross-border regional agency exploration (2018-present) 

In 2018, China's national institutional reforms and the establishment of the Ministry of Natural Resources 
required all localities to formulate "land and space plans" through planning coordination, and China's 
planning system has undergone major changes. At the same time, the Yangtze River Delta region has also 
entered a new historical stage, and two important regional coordinated actions have taken place. 

First, in 2018, the central government announced the development of regional integration in the Yangtze 
River Delta into a national-level strategy. The main leaders of the Yangtze River Delta region at the local 
level proposed the establishment of the Yangtze River Delta Regional Cooperation Office, which became 
the first permanent entity establishment responsible for overall cross-administrative regional 
cooperation in the Yangtze River Delta. The organization is mainly composed of government personnel 
from the four provincial administrative regions. The core management tool is to organize and compile the 
"Three-year Action Plan for the Integrated Development of the Yangtze River Delta" and the annual plan. 
The Action Plan is essentially a short-term plan for the Yangtze River Delta region, with project task 
selection and task responsibility decomposition as the main management tools for the plan. The tasks 
cover more than ten aspects such as economy, public services, ecological and environmental protection, 
and infrastructure, including more than 200 items of specific cross-border collaboration matters. The 
office is responsible for submitting to higher authorities for deliberation and promoting the 
implementation of cooperative projects. As a result, at the cross-border regional level of the Yangtze 
River Delta, a three-tier collaborative structure of decision-making, coordination, and execution levels has 
been formed (Figure 5). The Action Plan has become an important planning tool at the regional level. 

 

 

Figure 5  Three-tier coordination structure in the Yangtze River Delta.  Source：by author 

Second, since 2019, China issued the "integration of the Yangtze River Delta Development Plan", at the 
junction of three provinces and regions Shanghai, Jiangsu, Zhejiang selected two districts and one county, 
established the "Yangtze River Delta integration of eco-green model of development "(Figure 6), and 
established the Demonstration Zone Council and the Demonstration Zone Executive Committee, and 
started the exploration of the cross-border regional coordinated development model under the 
ecological protection goal. The average water network density in the demonstration area is as high as 3.5 
km/km2. The dense and richly layered lake water network has bred dense water towns and village 
communities, which are connected by the Taipu River Basin and the Dianshan Lake group. Jiangnan 
pattern, largely dominated the urban and rural Clustered space and texture qualities demonstration area. 
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Figure 6  The administrative scope of the Yangtze River Delta Eco-Green Integrated Development 
Demonstration Zone.  Source：by author 

Also constrained by the geographical factors of dense lakes and water networks, the growth of 
construction land in the region is relatively restrained. However, the rapid expansion of Fenhu High-tech 
Zone, Yaozhuang Development Zone, Xitang Industrial Park and other areas has also broken the original 
spatial pattern of multi-site clusters, and the Lake District has experienced different degrees of spatial 
encroachment (Figure 7). 

 

Figure 7 Expansion status of urban construction land in the demonstration zone over the years. Source： 

Demonstration Zone Executive Committee，2019 

In June 2020, the three provinces' natural resources departments, Suzhou City, Jiaxing City, Qingpu 
District, Wujiang District, and Jiashan County governments jointly organized the preparation of the 
"Overall Plan for the Land and Space of the Yangtze River Delta Ecological and Green Integrated 
Development Demonstration Zone (2019-2035)". In this version of the plan, the focus is to reflect the 
regional goal of ecological basement, strengthen the restriction and guidance of the water-centric 
ecological space on the urban and rural spatial layout, and strive to expand the regional blue and green 
space, becoming the first inter-provincial territorial and spatial planning jointly prepared by provincial 
administrative subjects in China.  

On the whole, in the coordinated development of the Yangtze River Delta, the coordinated goal has 
changed from promoting economic cooperation to ecological green priority; at the same time, regional 
coordinated governance has shown phased characteristics, and the collaborative governance mechanism 
at each stage is different, but they all contain the use of planning governance tools. Further analysis 
based on the perspective of planning meta-governance reveals the changes in the use of cross-border 
planning agencies, planning texts and planning tools and different effectiveness evaluations (Table 2). 
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Table 1  Summary of planning meta-governance at each stage. Source：by author 

 

4. Regional comparison: Randstad's cross-border planning structure for 
ecological goals  

Randstad in the Netherlands is a cross-border area spanning the four provinces of South Holland, North 
Holland, Utrecht and Flevoland, including Amsterdam, Rotterdam, The Hague, Utrecht and many other 
small and medium-sized cities. It is a typical representative of the world's polycentric urban 
agglomeration. Randstad's development thinking is based on maintaining the "green heart" pattern and 
blue-green space. However, Randstad's economic center status and rapid urbanization continue to exert 
new pressure on the ecological environment. During the post-war reconstruction of the Netherlands, the 
population was concentrated in the Randstad area on a large scale, and major cities continued to expand 
outward, resulting in the blind destruction of large areas of forests, seawater intrusion, flood threats, and 
deterioration of the water environment. Planning and management on a regional scale has become the 
basic guarantee for maintaining the ecological pattern. Since the 1950s, the Dutch government has taken 
a series of measures to promote the environmental governance of Randstad and achieved good results. 
Its cross-border planning and governance structure is of value to China. 

 

Figure 8   Overview of the Randstad.  Source: Ministry of VROM, 2008 
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4.1 Planning agency: multi-centre regional collaboration network 

Unlike China, the Dutch cross-border regional coordination agency has always existed. In addition to 
provincial and local government departments, national-level departments are also involved, so that 
regional institutions can meet the function of cross-border coordination in terms of level and power. In 
addition, many non-governmental regional organizations are constantly strengthening regional cohesion. 

Since the 1950s, the Dutch government began to establish regional joint institutions to focus on 
promoting regional sustainable development, so that the "green heart" was strictly protected. In 1951, 
the Netherlands established the National Western Work Committee, which is composed of 
representatives from the national, provincial and municipal government departments: including the 
Ministry of Economy, Agriculture, Transport, Public Utilities, North Holland, South Holland and Utrecht. , 
As well as cities such as Amsterdam, Rotterdam, The Hague and Utrecht, are responsible for the 
coordinated development of the Randstad region. In 1958, the Western Territory Planning Committee 
was established to be responsible for the land and space planning of the Randstad area; two regional 
coordination agencies, the Territorial Planning Committee, the Cabinet Territory Planning and the 
Environment Committee, were subsequently established. In addition to establishing a coordinating 
agency for the Randstad region at the national level, regional non-governmental organizations have also 
been established: including the Green Heart Steering Committee, the Randstad North Wing Five Cities 
Advisory Agency, and the Randstad Region Delegation etc. 

After 1990, in addition to strictly controlling commercial and residential development, the Randstad 
regional coordination organization turned to the establishment of an organizational function network 
based on urban agglomerations, and established a regional government organization to coordinate the 
development of the region. For example, the Randstad Region Bureau (a regional public organization 
composed of provincial and major city governments, with a spatial planning committee under it), 
Greenheart Platform (composed of the state, provincial governments, and related administrative 
agencies in four core cities), Delta metropolis Association (composed of the 4 largest cities of Randstad), 
Administrative Committee for the Randstad (composed of the central government, the four provinces of 
Randstad and the 4 largest cities), the Advisory Committee of the South Wing of Randstad, etc. At the 
local government level, each province in the Randstad region has established a land planning committee 
composed of municipal government officials, land planning inspectors and social groups. Rotterdam and 
Amsterdam have also established a "city alliance". 

After 2009, the Ministry of Housing and Spatial Planning and the Environment (VROM) were formally 
disintegrated, merged into the Ministry of Transportation and Water Management, and the Ministry of 
Infrastructure and the Environment (I&M) was established. The spatial planning agency has undergone a 
transformation from the construction planning department to the environmental department, which also 
reflects the negative space planning thinking of the Netherlands. 

Randstad’s regional planning agencies fully cover the national, provincial and local levels, and reflect the 
full cooperation of government organizations and non-governmental organizations, forming a regional 
integrated cooperation model and strategic network, and jointly assume risks and continue to carry out 
Integrate resources within the region to cope with the ecological environmental challenges of urban 
agglomerations. 

4.2 Planning documents: replacing spatial planning with environmental vision 

The Netherlands mainly implements the environmental protection of transboundary areas through the 
preparation of national-level spatial plans. Over the years, spatial planning at the national level has 
undergone a transformation from planning reports to spatial strategies, and spatial planning has 
gradually merged into an "environmental vision", and the local level has also replaced the original 
structural vision and land use planning with "environmental planning". At the regional level, there are 
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few independent planning documents for Randstad. "Randstad 2040 Structural Vision" is the first 
officially approved national plan for the West of the Netherlands. Its proposal highlights the importance 
of a flexible and strategic open planning framework and alternative "selection areas" for collaborative 
decision-making. 

 

Figure 9   Changes of Randstad spatial planning. Source：by author  

4.3 Planning tool: heterogeneous spatial partitioning 

The Randstad region reasonably divides different functional areas according to the regional resource and 
environmental carrying capacity, existing development intensity and future development potential 
through national land and space planning to form a dislocation development and functionally 
complementary industrial division network between cities, thereby promoting the city Group 
environmental governance. The Dutch government attaches great importance to the planning and 
utilization of land in the Randstad area, and adopts a relatively strict industrial location policy, requiring 
that the spatial layout of various industries in this area must meet the requirements of land use planning, 
effectively alleviating the urban agglomeration Disorderly expansion. Different from the common and 
balanced development pattern formed in the history of China's Yangtze River Delta, most cities in the 
Randstad region have relatively single functions, and each city has a clear division of labor. The national 
policy regulates the overall industry in the Randstad region, and promotes the coordination of industry 
and population, ecology, and resources, so as to form a competitive regional space advantage under the 
sustainable goal. In addition, based on the multiple stakeholders of regional development, the Dutch 
government has established an open dialogue platform that coordinates the interests of all parties in the 
government and the market. By jointly formulating regional development goals, policies and plans, the 
Dutch government realizes coordinated actions, plans and arrangements, and promotes internal 
connections in regional spaces. 
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Figure 10 Intra-regional linkages through office networks. Source: reference（Hall, P. ；Pain, K.，2006） 

5 Discussion: Reflections on the governance structure of cross-border 
regional planning 

This paper synthesizes the regional environmental problems of the Yangtze River Delta in China since the 
1950s and the process of coordinated development of cross-border regions, and draws on the 
characteristics of cross-border planning for ecological goals in the Randstad region of the Netherlands, so 
as to form the following thoughts on the issues of China's cross-border regional planning. 

5.1 The dual division of planning and governance 

The phenomenon of "only planning without governance" is prominent. Through research, this article 
finds that "only planning without governance" has become the evil result of the division of government 
agencies' functions. For example, the dual division between the planning department and the 
environmental department has led to the prominent function of the planning department, which has 
become independent and unscrupulous. Similar to the planning department, when environmental issues 
are raised, all departments will jointly blame the environmental department's governance work. Under 
the guidance of their respective functional goals, the governance tasks of environmental departments 
have become "remedial governance", which can only continue to pay for urban construction under the 
leadership of multiple departments. As a guiding policy tool, planning should be an important part of 
governance, but it has become a technical product of the independence stage in the government process. 
Therefore, under the overall goal of facing the sustainable development of space ecology and 
environment, we should learn from the ideas of Dutch institutional reform and further integrate the 
functions of the environmental department and the planning department. 

5.2 The planning governance structure lacks horizontal cohesion 

As shown in Figure 11, the logical basis for the division of labor and governance in the Yangtze River Delta 
region is too dependent on tasks and target planning, and lacks overall regional thinking. For example, in 
the "Three-Year Action Plan", mission projects involving the construction of a transboundary ecological 
economic belt and a transboundary greenway network will clearly stipulate that the "responsible unit" of 
the three provinces and one city is the Development and Reform Commission(DRC) of city A and B, and 
Spatial Management Agency (SMA), Water Resources Agency(WRA), Environment and Ecology Agency 
(EEA) of each city, but lack a horizontal spontaneous inter-city cooperation linkage mechanism. For 
example, the Netherlands uses national territorial and spatial planning and non-governmental 
organizations to achieve horizontal cooperation between cities; France achieves horizontal adhesion 
through an intergovernmental agreement system. Therefore, the logic of collaborative governance in the 
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Yangtze River Delta region has not undergone essential changes. The vertical regional planning 
governance structure has led to more functional issues of "collection work" than "mediation work" at the 
cross-border regional level, which is not conducive to promoting a collaborative governance action.  

 

 

Figure 11  Stratification of planning governance structure in the Yangtze River Delta. Source：by author  

5.3 Hidden dangers in planning implementation 

Generally speaking, several versions of regional plans and local plans have been produced in the Yangtze 
River Delta, and there are various types of plans. As shown in Figure 12, the planning agencies, planning 
functions, planning types, and implementation tools involved in water environment governance matters 
have a complex occlusal relationship.  

 

Figure 12   China's planning governance structure related to the water environment. Source：by author  

Although the "multi-plan integration" work has entered the national policy agenda, at the local level, due 
to the different types of planning texts of various departments and the historical inconsistency of data 
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sources and survey methods, the actual planning and integration work is facing practical difficulties. In 
addition, cross-border regional planning is always biased towards development planning, and local 
implementation focuses on formulating annual project plans, which is different from the planning system 
led by the national territorial and spatial planning in the Netherlands, and lacks integration with spatial 
elements. At the same time, the personnel of the regional cooperation agencies are transferred from 
various places, and the lack of participation and coordination at the national level has brought difficulties 
to the implementation of regional coordination tasks. A multi-level, multi-center planning and 
governance network has yet to be established. 
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Abstract 

Cold weather greatly reduces willingness and comfort of urban residents, especially in pedestrian 
experience and business vitality, which has brought negative impacts on cities in the extreme cold 
region. Urban construction in China has characterized with wide roads and huge blocks. One of 
the urgent problems in planning and construction of cold cities in China is how to build skyways 
with climate protection function in the central areas of typical extreme cold cities in China. This 
paper takes Minneapolis of the USA and Harbin of China as typical cases in the cold regions. 
Based on Arcgis10.4 platform, this paper analyzes open data such as OpenStreetMap and POI, 
and expounds the typical characteristics of the air corridor system construction from two aspects 
of the urban external space support and the land use support. In the aspect of the external space 
support of the city, the comparative analysis is carried out from three dimensions, namely, the 
macro, the meso and the micro scale, including the building density, the space between the 
building Street walls, the corridor length and the connection form. In the aspect of land use 
support, the paper makes a comparative analysis from the aspects of the functional relationship 
between blocks and the degree of land use mix. This study reveals the characteristics of the outer 
space and land use function suitable for the construction of skyway, and draws the suitability 
evaluation of the air corridor system construction in the eight commercial centers in Harbin, 
scopes the suitable area for the construction of the skyway, and determines the preliminary plan 
of the planning and construction. The purpose is to promote the pedestrian friendly and enhance 
the vitality of commercial center in extreme cold cities. 
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1. Introduction  
China is the most populous developing country with about 1.4 billion people and its land area ranks third 
in the world. According to architectural climate degree in China, the three northeastern provinces belong 
to the category of severe cold cities, about a tenth of the population living in cold areas. Severe weather 
in cold cities affects the quantities of pedestrians and the experience of walking (Madeleine, 2018). An 
effective way to reduce the adverse climate factors in winter is to directly isolate the impact of adverse 
factors on people, such as the climate-protected walking space generally established in urban commercial 
centers in Europe and the United States, that is, to create active outdoor spaces by building walking 
bridges and corridors, which can reduce the impact of adverse climates (such as rain, snow, wind, etc.) on 
human travel activities (Pressman, 1996). The downtown Minneapolis, Minnesota skyway network is the 
longest skyway net-work in North America. Such a network enables pedestrians to move more efficiently 
between connected buildings while avoiding weather and street traffic (Robertson, 1995; Corbett, 2009). 
The skyway is networks of above-grade connections between buildings that are often enclosed and 
climate controlled, and which link second-level corridors within buildings and various activity hubs, such 
as shops and offices (Robertson, 1993; Byers, 1998). The skyway was described as an indoor pedestrian 
system, or climate controlled walkway networks, indoor city or interior city (Maitland, 1992; Sijpkes, 1997; 
Montgomery, 1999). Throughout the growth and development of the system, the City of Minneapolis laid 
out several visions of a skyway system connecting most of the blocks downtown (Jacob, 1984; Kaufman, 
1985). The skyway system has created a comfortable, safe, and interesting walking space, attracting the 
public to return and recovering the economy in the city center (Robertson, 1993). For cities under the 
background of severe cold climate, the skyway system has a very special significance, which plays a very 
important role in protecting the adverse climate, so it is highly respected by urban residents in cold 
region (Huang, 2011). 

Similar to ordinary roads in terms of connecting destinations, the skyway network differs from other 
surface transportation networks in the following aspects. First, it is above and aligned with the street 
level, and only connects adjacent buildings. Second, it only allows pedestrian traffic. Third, although 
planned through the cooperation between private businesses and the city government, the skyway 
segments are privately financed and owned (Huang, 2013). In 1960, the Government of Minneapolis 
issued a ' draft plan ' on the rehabilitation of the central area, which refers to the idea of building a 
branch of urban three-dimensional transport vehicles (Minn, 1960). The construction of the air corridor 
system began in 1962, slowed down after 1992 and stopped in 2002 (Corbett, 2009). The skyway system 
remains the backbone of the mall’s unique transit system and has played a significant role in enhancing 
the distinctiveness of downtown (Goldfield, 1976). The overall system changed from a local cluster to a 
tree and developed into a network, covering the whole city center. Skyway provides vertical separation of 
pedestrian and vehicular movements and, along with street-level sidewalks, represents a unified system 
of pedestrian facilities in the central business districts (Bhalla, 1985). The skyway system realizes the 
stratification of people and vehicles, which not only ensures the safety of pedestrians, but also avoids the 
interference of vehicle emission and avoids the influence of cold winter and hot summer climate. In 
addition, the skyway system can also create a dynamic walking environment, providing a favorable 
location for pedestrians to enjoy different views of the urban landscapes (Lynch, 1960). Skywalk systems 
contribute positively to the downtown transportation pattern in two important ways. First, they usually 
do a better job than do pedestrian malls of separating pedestrians from vehicular traffic. Second, 
skywalks can effectively link parking ramps on the periphery of downtown with the center, thereby 
encouraging suburban commuters to go directly from their cars to work without stepping foot on the 
street (Robertson, 1993). But the skyway system is in competition with the pedestrian system on the mall 
because the two are poorly integrated(Roberson, 1988).Access to the skyways and the proliferation of 
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enclosed downtown shopping complexes, people choose to stay indoors during all seasons(Roberson, 
1990).  

Harbin, a typical cold city in China, had planned to build an air corridor system in the central area of the 
city, but it was not formed due to economic interests and safety management. Based on the research on 
the construction of skyway system in Minneapolis, this paper reveals the characteristics of urban external 
space and land use function suitable for the construction of skyway system, and draws the suitability 
evaluation of skyway system construction in eight commercial centers in Harbin, delimits the suitable 
area for the construction of skyway, and determines the preliminary plan of planning and construction, 
aiming to promote the winter walkability of cold cities in China and enhance the vitality of commercial 
centers. 

2. Methodology 
Based on Arcgis10.4 platform, this paper analyzes open data from OpenStreetMap and POI, and 
expounds the typical characteristics of the skyway system construction from two aspects of the urban 
external space support and the land use support. In the aspect of the external space support of the city, 
the comparative analysis is carried out from three dimensions, namely, the macro, the meso and the 
micro scale, including the building density, the space between the building Street walls, the corridor 
length and the connection form. In the aspect of land use support, the comparative analysis is carried out 
from three dimensions, namely, the macro, the meso and the micro scale, including function distribution, 
function link and function mix. 

Minneapolis in the United States and Harbin in China are both typical cold cities, which are located near 
the 45° north latitude. The winter is long, cold, dry, and the snowfall is large, which are represented in 
the world. The two cities have the same size and similar natural conditions, so they have high 
comparative research significance. 

Due to the different urban development patterns in China and the United States, the forms of 
commercial centers are quite different. The city of Minneapolis is developing in groups and the boundary 
of commercial center is clear. The selected research area is the center area surrounded by urban 
expressway (Figure.1). Harbin has a history of more than 100 years. The early planning is influenced by 
western ideas. It has the characteristics of European city radiation and Chinese traditional city chessboard. 
However, in the past 70 years, after entering the stage of rapid urban development, the city presents the 
development model of wide roads and street areas. Therefore, the characteristics of Harbin commercial 
centers in different periods are different. The overall development of Harbin is circle-layer model. The  

Figure 1. Minneapolis Central Business District                              Figure 2. Harbin Central Business District 
Source : Minneapolis Planning Department                                    Source : Harbin Planning Department 
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commercial centers are distributed in different regions, without obvious boundary characteristics. It is 
mixed with residential areas within a certain range, showing the characteristics of ‘ large number and 
small range ’. Thus, this paper selects eight commercial centers in Harbin (Figure.2), four traditional old 
city commercial centers: Nangang, Daoli, Huizhan and Lesong. Four modern new town commercial 
centers : Haxi, Qunli, Kechuang and Daxuecheng.  

3. Results 
3.1. Spatial analysis 

1) Macro Scale——The Building Density Characteristics 

By comparing the building density distribution of Minneapolis central business district with the 
connection of the skyway system connected block (Figure.3), it can be seen that the building density of 
the connected block is concentrated in the 0.5-0.7 range. It can be seen that the skyway system is 
connected to the high-density urban center area. The buildings in high density blocks are mostly 
functional composite buildings, and the mixture of multiple functions provides different services, which 
makes them closely linked in use and provides conditions for the construction of skyway system. Through 
the analysis of the distribution of building density in Minneapolis CBD, it is concluded that the location of 
the construction of the skyway system should be in the high-density blocks in the urban center, and the 
building density should be above 0.5. 

 

Figure 3. Building density distribution in Minneapolis CBD. Source: the authors. 

In this study, the building density of eight commercial centers in Harbin was analyzed (Figure.4). It was 
found that the building density of Nangang, Daoli and Kechuang commercial centers was consistent with 
the building density characteristics of Minneapolis central business district. The building density of most 
blocks was concentrated in the range of 0.5 – 0.7, which was consistent with the building density 
characteristics of the skyway system. Due to the mixed residential areas in other commercial centers, the 
building density is obviously insufficient to support the spatial characteristics of the skyway system, and 
the necessity of building the skyway is not high. 
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Figure 4. Building density distribution in Harbin commercial centers. Source: the authors. 

2) Meso Scale——The Width between the Building Street Walls and the Corridor Length 

Through the analysis of the main street building interface width in the skyway system in Minneapolis 
(Figure.5), it is known that the street wall width of the skyway system is concentrated in 25-30 m, and the 
block is ' small block, dense road network, narrow road '.  

Figure 5. Width between the building street walls in Minneapolis CBD. Source: the authors. 

At the same time, in the analysis of the corridor length (Figure.6), it is concluded that the length of the 
corridor is concentrated in the two length categories of ' 21 – 30 m ' and ' 31 – 40 m ', which is consistent 
with the characteristics of the block. Through the analysis of the block scale and corridor length of the 
syway system, it can be seen that the block construction of the skyway system should be compact in 
architectural layout, dense in block shape, and the distance between the street walls of the architectural 
world on both sides is about 30 m. 
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Figure 6. Length of the Corridor of skyway system. Source: the authors. 

Through the comparative analysis of the street wall width of the main roads in the eight commercial 
centers in Harbin (Figure.7), it can be seen that the planning concepts are different due to the different 
planning and construction years. In the traditional commercial centers of the old city, the street wall 
width is approximately 30 m, which is compliant with personal scale. In the commercial centers of the 
new city, most of the roads are the main roads of the city, showing the characteristics of wide roads. The 
street wall width is more than 50 m, and the commerce is mostly large comprehensive shopping mall. 
People ' s activities are concentrated in the interior. From the experience of Minneapolis CBD, it can be 
seen that the regional street wall width suitable for the construction of skyway is about 30 m. Therefore, 
in the typical commercial center of Harbin, the feasibility of constructing skyway is high in Nangang and 
Daoli commercial center. 

Figure 7. Width between the building street walls in Harbin commercial centers. Source: the authors. 

3) Micro Scale——Connection between Buildings 

Due to the construction era of the skyway system is large and not unified planning, there are different 
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ways of connecting buildings. It is mainly manifested in three types: indirect type, external type and 
transit type. Indirect situations can be divided into two types: through and around. Indirect situation is 
mainly applicable to buildings with mixed commercial functions, and various functional connections are 
diverse. A complete walking path is formed through outdoor overpasses and corridors within the building. 
The external situation for building construction can't take into account the construction of skyway or 
building function affected by the external influence is not suitable for internal passage, but as an 
important node in the skyway system, can only choose to build corridor in the periphery of the building. 
The situation of transit mainly exists in the landscape architecture of park green space. These landscape 
buildings not only play the function of landscape rest, but also play the transfer station connecting the 
corridors of surrounding blocks, which is an important landscape node in the skyway system. 

3.2 Functional analysis 

1) Macro Scale——Function Distribution 

Through the comparison between the zoning of Minneapolis and the connection of the blocks connected 
by the skyway system (Figure.8), it can be seen that the connected blocks are concentrated in the 
downtown area, including the central business area, the central service area and the central business 
area. The downtown area mainly includes business function, public service function, public management 
function and traffic function, which are embodied in retail business and service, food and drink service, 
entertainment and leisure, accommodation service, cultural and education service. The downtown 
districts are established to provide a range of retail, entertainment, office, employment, residential, 
institutional and governmental activities of citywide and regional significance. The regulations recognize 
the unique qualities of downtown as the business and cultural center of the region, as a community of 
high-density residential choices, and as a place where the combined environment attracts businesses, 
workers, shoppers, visitors, tourists, and residents. 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Function distribution in Minneapolis CBD. Source : Minneapolis Planning Department 

Through the analysis of Minneapolis zoning, it can be seen that the area of the skyway system 
construction is the downtown area of urban commercial center. This area focuses on urban commerce, 
office, entertainment and other functions, which is the embodiment of urban commercial vitality and 
cultural vitality. Dense crowds and prosperous commerce support the skyway system. 
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After comparing the overall planning land layout and current function of Harbin (Figure.9), the current 
land use distribution of eight typical commercial centers in Harbin is obtained. In general, the function of 
Harbin commercial centers is mixed, which is mainly mixed by commercial land public management land 
and residential land. The commercial land accounts for the main part of the commercial center, which is 
accord to the characteristics of the commercial center. However, there is no commercial center with a 
clear boundary and concentrated function in the city as a whole, resulting in the function of the 
commercial service industry being distributed in various groups of the city. 

Figure 9.Function distribution in Harbin commercial centers. Source: the authors. 

In eight typical commercial centers, Nangang and Daoli, as the commercial centers of the old city, have 
gathered the functions of commercial services. The building density and street wall width analyzed above 
also conform to the construction regularities of the skyway system in Minneapolis. Therefore, Nangang 
and Daoli can be discussed as key areas for the construction of the air corridor system. 

2) Meso Scale——Function Connection  

The functional buildings connected by the skyway system are mainly stadium, commerce, office, hotel, 
civic, apartment, parking, and green. It can be concluded that the above functions have the necessity and 
priority of building the skyway system. According to the statistics of the skyway connection function 
between adjacent plots, it is found that the commerce, office and hotel as the core function in the 
commercial center area should be preferentially connected, which accounts for the largest proportion. 
Secondly, stadium and parking, commerce and parking, exhibition and hotel should also be connected 
through the skyway system.  

Through the analysis of the function buildings of the 
skyway system connection in the Minneapolis CBD, it 
is concluded that the priority of its functional 
connection (Figure.10) should be considered in the 
construction, that is commerce, office, and hotel 
should be interconnected, and in large public 
buildings such as stadium should be considered 
connected with parking, and commerce should also 
be connected with parking through corridors.  After 
the skyway system forms a certain scale, it can be 
considered to connect the park with parking, civic 

Figure 10. Function connection diagram. 

Source: the authors. 
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and office, stadium and hotel, and other functions. 

3) Micro Scale——Function Mix 

According to the classification of POI in Gaode Open Platform, there are six categories which have strong 
correlation with the commercial center, catering services, shopping services, living services, 
accommodation services, science services, and financial insurance services. In this study, the function 
mixing degree of Nangang and Daoli is carried out, and the buildings with high commercial vitality are 
evaluated, and the feasibility analysis is carried out. 

Nangang commercial center, the traditional city commercial center, has been the center of the municipal 
business circle. In the Nangang commercial center, several comprehensive commercial buildings meet 
the functional requirements of skyway system construction, which are concentrated on the northwest 
side of Xidazhi Street, namely Zhengda Mall, Yuanda Mall, and Qiulin Mall, etc. (Figure.11). Due to the 
commercial prosperity of the above commercial buildings, the feasibility of building skyway is high, and 
the crowd is dense, the necessity of building skyway is also high. Because the connection is a 
comprehensive commercial building, the skyway should be connected with the original corridor channel 
inside the building to form an internal surrounded skyway system, which can provide more street stores. 
The stores on both sides of the channel also provide pedestrian interest to attract pedestrians. 

 
Figure 11. Functional Mix Analysis in Nangang                           Figure 12. Functional Mix Analysis in Daoli 

Commercial Center                                                                              Commercial Center 
Source: the authors.                                                                          Source: the authors. 

Daoli commercial center is a regional commercial center, which is developed by tourist attractions and 
local business needs. In Daoli commercial center, it has the typical spatial characteristics of ' small block, 
dense road network '. The contradiction between people and vehicles in transportation system is 
prominent, and the necessity of building skyway system is high. Around the church of Saint Sophia, there 
are many comprehensive commercial buildings and hotel buildings, such as McCaylor Mall, Toulong Mall, 
and Home Hotel. With high commercial vitality and high functional connection, it is suitable to connect 
into a complete walking system, and the feasibility of building skyway is high (Figure.12). In commercial 
buildings, it is suitable to select the internal surround type, which is connected with the internal corridor 
of commercial buildings, but in hotel buildings, the external form should be taken to reduce the 
interference to the hotel.  Consideration should also be given to creating a transparent interface for 
urban landscapes so that pedestrians walking in the skyway system can appreciate landmarks and be 
more identifiable. 
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4. Conclusion 
The successful experience of Minneapolis skyway system proves that the closed walking system with 
climate protection characteristics is of positive significance for ensuring pedestrian walking comfort in 
winter, improving business vitality and solving the contradiction between people and vehicles in the 
traffic of commercial centers. Through the analysis of spatial support and functional support of 
Minneapolis skyway system, the construction characteristics and regularities are obtained.  According to 
the condition of Harbin city, the comparative analysis shows that Nangang and Daoli in the old city 
commercial centers conform to the regularities of constructing skyway. The preliminary scheme is as 
follow (Figure.13).   

(a)Nangang commercial center                                                        (b)Daoli commercial center 

Figure 13. Preliminary scheme of skyway in Harbin commercial center. Source: the authors. 

Due to the scattered distribution of Harbin city commercial centers in residential areas, the construction 
of skyway focuses on the connection between several blocks, and fails to form a large-scale system. 
However, under this condition, it can form a circular walking system, which can provide climate 
protection for pedestrians in severe weather. At the same time, it can effectively resolve traffic 
congestion in commercial centers. Through the comparative study of eight commercial centers in Harbin, 
a typical cold city in China, including four traditional commercial centers and four new city commercial 
centers, the construction strategy suitable for climate protection in cold regions of China is obtained. 

Through the analysis of Minneapolis skyway system and the feasibility of skyway in Harbin commercial 
centers, the construction regularities of skyway can be obtained, that is, the building density in the urban 
commercial center is more than 0.5, and the width between the building street walls is approximately 30 
meters. In addition, different connection methods should be selected according to the different functions 
of the building. The feasibility of skyway construction is high in dynamic commercial buildings with high 
functional mixing. 
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Abstract 

This paper proposes a series of town management models that could help conserve and 
revitalize communities in major cities undergoing urban redevelopment. It identifies three 
new models of jichi-kai, a type of non-government community organization, that have 
survived the major changes brought upon them by large real estate development 
projects. It examined what community roles they’ve played in their region’s local community 
activities, how they’ve adapted, and what type of relations they have with large real estate 
corporations. This study found that stakeholders in the target region of this study shared the 
idea that town management is not a zero-sum game between “locals” and “outsiders” such as 
corporations, and that, for companies, supporting local town planning is not a charity case or a 
means of avoiding residential conflict for corporations, but is part of a long-term, financial 
strategy in the region.  This research shows that the study of jichi-kais in the modern context 
can provide insight for Civil-Private Partnerships, a way of ensuring participation and 
involvement in urban development. The results have great implications for the future of 
achieving a more inclusive, sustainable democracy in that they present new ways of 
providing financial and human resources to local community organizations.  

Keywords 

Community participation, civil society, machizukuri town management, 
redevelopment, urbanization, civil-private partnerships 

1. Introduction
1.1. Theme, Focus, and Significance of This Research 

This paper highlights a recent shift toward civil-private partnerships among local jichi-kai 
organizations in central Tokyo. Whereas studies on redevelopment traditionally presented 
stakeholder relations as conflicts between developer corporations and locals, this study shows a 
series of rather optimistic, cooperative scenarios found in the case study of the machizukuri town 
management taking place in Azabu Region. An explanation of all terminologies is provided in section 
1.2. 

Azabu Region is home to some of Tokyo’s largest redevelopment projects and borders the 
area home to the Tokyo Tower, the Shiba Region. Yet, many of its local jichi-kai organizations, the 
members of which are usually limited to residents and landowners, are still active and maintaining 
membership. Though jichi-kais have had a history of taking on public services, such as maintaining 
street safety and organizing garbage disposal, their continuation is said to be at risk; in Japan, the 
decline in jichi-kai membership and participation is a nationwide issue that some find to be a threat 
to local traditions and community development. 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

1941



Takaseki, U. Town Management in a Period of Urban 
Growth: The Evolution of Japanese Jichi-kai 

Models 
Found in Minato Ward, Tokyo 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

On the other hand, some jichi-kai organizations in Tokyo are seeing membership growth, 
mainly due to higher population density after the development of apartments. In addition, Japanese 
real estate developer companies tend to negotiate and work with surrounding landowners and jichi-
kai organizations to address local issues and organize community activities, to which residents and 
businesses new to the area are encouraged to take part in. As a result, there are private real estate 
developer companies that now play a key role in jichi-kai organization activities. The organizations 
used as a part of the case study of Azabu Region’s community ecosystem each presented a different 
model of partnering and cooperating with such companies in ways that benefit each local jichi-kai 
organization. This paper analyzes the community ecosystem in Azabu Region in hopes of gaining 
insight and providing potential solutions for other regions, towns, and/or cities, then consider key 
themes to explore in this future. 

1.2. Terminologies and concepts 

Jichi-kai can be directed translated to “self-governing organization” and is a Japanese form 
of civil society organization. They are not under direct rule of government and are, in essence, 
community groups with some form of democratic system and formalities in place. They evolved from 
chou-nai-kai organizations (directly translated “town association” but referred to as “federations” in 
this historical context) introduced in 1937 around the time of the Sino-Japanese War and formally 
implemented on a national level in 1940. After the Potsdam Declaration in 1945, all federations were 
prohibited and reorganized as jichi-ka/jichi-soshiki i (self-governing organizations). 

Today, there are many variances of jichi-kai, such as the modern non-government entity 
version of chou-nai-kai, chou-kai (town assembly), shinko-kumiai (promotion 
association/cooperative),  and mansion-kanri-kumiai (residence management organizations of a 
condominium) most of which are synonymous and differ only due to the differences in the where or 
when the organizations were formed. Jichi-kai organizations are typically made up of residents within 
a certain area who participate and become members voluntarily based on chi-en (territorial 
relations), which is why they are also commonly referred to as a type of chi-en-soshiki 
(territorial group) defined in Japan’s Local Autonomy Act as “An organization formed based on the 
chi-en among residents that share an address within a certain area of a town or other municipality.” 
Activities are funded most commonly by membership fees from residents, donations, and subsidies 
from the local municipality to which it belongs.  

No participation of any jichi-kai is obligated to Japanese citizens by law: Japanese 
“Judgements of the Supreme Court” reports describes such organizations as having no legal grounds 
to enforce any resident to join or pay for membership and activities, based on Civil Code Article 33 
(Court in Japan, 2004). Their activities include, but are not limited to, ensuring the safety of its area, 
maintaining a clean environment, organizing events, providing local information to members and 
residents, supporting government activities, and providence of other public services that differ 
depending on the region and organization. In Japan, Jichi-kais are the most common form of 
volunteer organizations in Japan and have proved to play a crucial role in emergency evacuation and 
preparation, disaster relief, and post-disaster revitalization in many of the natural disasters that have 
occurred in recent decades. 

The term “area” used in this paper refers to parts of a region in which there are shared 
cultural or demographic characteristics or image. Typically, different areas would have different 
traditions, purpose of visit, and ambiance. In this paper, “machizukuri town management” will refer 
to any form of grassroot governance and/or community activity 
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done within a single area or amongst multiple areas but at a smaller scale than the municipal 
boundary. In Japan, such activities are often led by or involves jichi-kai organizations. The Japanese 
term “machizukuri” can broadly be defined this way, but its English translation is often questioned 
and debated, yet to be settled. In this paper, the term will be rephrased as “machizukuri town 
management” to make the writing easier to follow.  

The term “community ecosystems” used in this paper is different from chi-ku 
(regions), the borders of which are the remains of what used to each be separate government 
entities until merging in 1947. Community ecosystems refer to the dynamics among the different 
areas and stakeholder groups. They are affected by publicly announced activities that require 
formalities, such as local government policy and national laws, but mainly consists of non-
government entities and activities, largely defined by familial or other personal relations, and 
strongly affected by organic changes that result from the decisions and motivations of individuals. 
Moreover, there are usually multiple jichi-kais and “areas” in a single community ecosystem. Also, 
machizukuri town management can be described as the process of building, maintaining, or 
strengthening community ecosystems. Regardless of regional or national differences in public 
funding, robust community ecosystems can create a strong foundation for local cooperation and 
coordination required for good governance beyond the local level.  

1.3. Paper Structure 

The paper will first begin with a background including a brief explanation about the pertinent 
literature on jichi-kais, machizukuri town management, and community ecosystems. This is followed 
by the details of the methodology and the the target of study, the Azabu Region. The paper will 
conclude with the research findings, discussion, and insights for future investigation. 

2. Background
2.1. Review of Pertinent Literature and Research 

Existing studies on jichi-kais focus on historical analysis and influence of such organizations o 
the decline thereof.  According to a study on all 1,805 municipalities about jichi-kais from 2008, over 
81% of all Japanese families are members of one and over 80% of the 300,000 jichi-kais in Japan, 
which exist in virtually all municipalities, are active in terms of membership and communications with 
their municipal governments (Tsujinaka, 2009). To compare, there are a little over 50,000 nonprofit 
organizations recognized by the Cabinet Office of Japan as of 2019 and over 120,000 volunteer 
organizations recorded by the National Council of Social Welfare. 

Similar organizations exist throughout Asia, the formation of which has been traced back to 
the occupation and annexations by the Empire of Japan from 1886-1945. For example, the 居民委員
会 
(Jūmín wěiyuánhuì “Residents Committee”) in China, the 街坊会 (Jiēfāng huì “Neighborhood 
Association”) in Hong Kong, and the RT/RW (“neighborhood unit”/“community unit”) in Indonesia. 
However, the Japanese chou-nai-kai system is rare in that every household, by household unit, joins a 
chou-nai-kai as well as other jichi-kais regardless of having no obligation to do so (Yoshihara, 2000). 
Though there has been a declining trend in the membership rates of civil society organizations, the 
majority of people still join a chou-nai-kai when moving to a new neighborhood. 
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The evolution of the original chou-nai-kai to the modern day jichi-kais that exist today was due to 
the mass municipal mergers occurred throughout the Showa and Heisei eras. Former municipalities that 
disappeared after the mergers became the jichi-kais that exist today. This is the reason why some public 
services, such as separating and managing household waste before it’s collected, are done, and organized 
on a jichi-kai basis. Moreover, jichi-kais are not a formal branch of the government but continue to 
voluntarily take part in public services for the good of society. 

Jichi-kais have been in decline largely due to 3 factors: the providence of great financial support 
by the central government and employers to the public during the late 1900s, the unsustainable business 
model and nature of jichi-kais, and the increased fluidity of residency in modern society that has been 
pushed further due to the centralization to major cities. The dependency on jichi-kais shifted when the 
national government and large employers began to provide more financial support and communities to 
belong to citizens. In addition, more people moved away from their local regions for better schooling and 
work opportunities. At the same time, depopulation led to fewer donations to jichi-kais and lower 
dependency on them made the role of such organizations unclear. Interestingly, this trend of weakening 
self-governing bodies and community ecosystems is not limited to rural, depopulating regions: in Tokyo, 
Jichi-kai membership rates have also declined since the late 1990s (Tokyo Metropolitan Government, 
2015). 

The literature on machizukuri in Japan are focused on its significance as a local development 
measure especially regarding post-disaster recovery, comparison to toshi-keikaku (urban planning), and 
case studies of specific regions. In recent years, there have been a rise in studies on new real estate or 
financing schemes of machizukuri taking place in relatively rural regions in Japan often involving funding 
from REVIC (Regional Economy Vitalization Corporation of Japan) and leadership by local nonprofits, 
regional vitalization funds, and/or local businesses. Though a shift toward less centralized, more jumin-
sanka 
(participatory governance) and toward limited government has already been a major trend in Japan since 
the 1990s, municipalities in Japan struggle to find an effective way of strengthening community 
ecosystems and activate communities; due to the decline of jichi-kais, the community ecosystems they 
make up are weakening in terms of leadership, financial power, and presence. 

As for studies on issues faced by local communities in international cities, the negative 
consequences of urbanization and centralization have been a common theme. Concerns regarding 
urbanization include effects on family unity, smaller family size, postponed marriage, lower reproduction 
rates, a greater proportion of single individuals, and, as a result, less social interaction and greater 
isolation among citizens (Wirth, 1938). Urbanization has also been linked to a rise in crime rates (Malik, 
2016), and urban sprawl is known to create more traffic congestion, increase travel times, increase the loss 
of valuable farmland, and a lead to inequitable allocation of resources (Longman 1998, Chen 2000). 
According to Wirth (1938) and much of the research done in sociology regarding community development, 
community connections and relationships among neighbors tend to weaken as residents of a community 
shift toward more urban lifestyles. Moreover, The draining of people and capital from less populated, rural 
regions and centralization is not the only problem that Japan, as a society, and its government faces. 
Community ecosystems, which have been the backbone of society and social infrastructure, are weakening 
in all forms of regions even those in central areas of economic activity. Additionally, an overwhelming 
number of studies have proved the importance of having a psychological sense of community for curing 
the mentally ill and improving overall health and wellbeing (Sarason, 1974). 

The importance of civil society and community ecosystems were also brought to attention in 
Japan after natural disasters such as the 1995 Great Hanshin earthquake and the 2011 Tohoku earthquake, 
during and after which national government agencies, municipal governments, self-defense forces, and 
non-government organizations struggled with rescue and relief interventions. According to the Kensetsu-
gyoushin-kikin (construction industry promotion fund), local partnerships and management at times of 
disaster relief are crucial in redeveloping effectively and efficiently, for sudden involvement of 
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outsider construction and waste management companies or government authorities can misguide, 
confuse, and create conflict among local stakeholders and citizens (Kensetsu-gyoushin-kikin, 2012). 
The lessons from post-disaster revitalization efforts have led to the adoption of the Hyogo 
Framework for Action and the Sendai Framework for Disaster Risk Reduction, both of which put 
emphasis on the need of community building (Reconstruction Agency, 2017).  

Learning from such cases, this study emphasizes the use of the term “civil-private 
partnership.” The involvement of civil societies in private company activities have mostly been 
analyzed in the context of PPPs (public private partnerships) in which government and private 
company(s) are the key stakeholders of the relations, but this study focuses on the relationship 
between jichi-kais, civil society organizations, and private real estate companies with virtually no 
government involvement. In an urban society, according to Wirth (1938), the pecuniary nexus tends 
to displace personal relations, but institutions tend to cater to mass rather than to individual 
requirements. However, he individual thus becomes effective only as he or she acts through 
organized groups. Moreover, the revival and/or improvement of civil society organizations may be 
what allows for more power and agency to individual citizens.  

2.2. Methodology 

This study followed the ground theory approach by first selecting the target region and 
initial jichi-kai to examine, which in this case are the Azabu Region and Azabu Juban Shoutengai 
Shinko-Kumiai, then interviewing key stakeholders. After the analyses of the qualitive data obtained 
from the interviews of 3 business owners and the jichi-kai leader, additional stakeholders to the list 
of interviewees. In addition to the initial stakeholders, stakeholders from other jichi-kais such as real 
estate company employees, residents, and city officials from Minato Ward were interviewed (a total 
of 10 intensive interviews). In addition to the primary data collected from interviews, secondary 
data on the history and changes of the Azabu Region and each jichi-kai were analyzed. In addition, 
geographical and physical design aspects of each area in the region were examined through 
observations of people flow and random surveys to a total of 50 residents walking in the area during 
November 19th to 30th in 2019. 

In selecting the target region of analysis, this study first targeted wards and regions in Tokyo 
with the most multiple new redevelopment projects appointed by the prefectural and/or national 
government during the last 30 years. Then, the number of members of each local shotengai-kumiais 
(jichi-kais dedicated to the promotion of local shopping streets) those regions were examined. This 
was how the Azabu Juban Shoutengai Shinko-Kumiai, located in Azabu Region was selected. It was 
the organization with the most members at 363 members in Minato Ward reported in 2016 as 
shown in Figure 1.  
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Figure 1. The number of members in Shoutengai Shinko-Kumiai organizations in Minato City with Azabu Juban 
Shoutengai Shinko-Kumiai highlighted in blue. Source: Minato City. 

The number of events held by individual jichi-kais, the existence of multiple jichi-kais, and 
the existence of civil-private partnership of some kind among the jichi-kais within the same region 
was also examined as indicators that showed whether a community ecosystem was facing changes 
due to urban growth but also successfully adapting. According to a study on a report on all 1156 
shoutengais in Tokyo in 2008, only 11.2% of shoutengais hold over 5 events per year and the rest, 
81.8% of shoutengais in Tokyo, hold less than 4 events per year (Tokyo Metropolitan Government, 
2015). In contrast, 15 events were held in Azabu-Juban Shoutengai during the year 2010. 

2.3. The Case Studies: Azabu Region in Minato Ward (City), Tokyo 

Though the insights and conclusions derived from this research have relevance to community 
ecosystems of various types of towns, both urban and rural, it’s important to note the presumptions 
and desired conditions when implementing any of the proposals presented in this section, considering 
the history, location, and residents of Azabu Region. 

Figure 2. Regions of Minato Ward, Tokyo. Source: Minato City Masterplan 2017 
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In Azabu Region, and in many towns in central Tokyo and the rest of Japan, the standard of 
living is relatively high compared to its counterparts of other nation-states. Though the average 
household net adjusted disposable income per capita in Japan is USD 29798 a year, lower than the 
OECD average of USD 33604  a year (OECD, 2017), Japanese living standards were “undoubtedly 
impressive by the 1980s” (Beasley, 2000) and “people are better housed, better educated, healthier, 
live longer and are, by virtually any yardstick, better off than their predecessors and most other 
people in the world. They have enjoyed political stability, economic security, low crime, good health 
care, decent schools, adequate housing and an extraordinary level of public politesse (Kingston, 2010).  
The Azabu Region is also known to be “international,” one reason being it is home to many embassies: 
out of the 155 embassies in Japan (Ministry of Foreign Affairs, 2019), 45 are in Azabu district alone 
(Masai, 2012) and a total of 82 in Minato Ward. 

A survey on shoutengai and chou-kais in Minato ward (Minato City, 2017) showed that out of 
all business owners with membership to a shoutengai shinko-kumiai and residents living within a 5-
minute range of one in Minato Ward surveyed, those of Azabu-Juban Shoutengai were the most 
optimistic about the future of their local businesses. For example, 58.9% of the business owners in 
Azabu-Juban Shoutengai that were surveyed thought that they would not be negatively impacted by 
the rise of online shopping and delivery services, the highest of all other districts in Minato ward. 
From the answers of the interviewees, it can be understood that this optimism comes from the fact 
that the customers and visitors of the shops in Azabu-Juban Shoutengai value the history and people 
of the shoutengai. 

The participants of this study all were members of at least one type of jichi-kai, selected based 
on affiliations with one of the 3 jichi-kais chosen as target organizations of analysis. The 3 
organizations are: 1) Azabu Juban Shoutengai Shinko-Kumiai; 2) Roppongi Hills Jichi-Kai; 3) M-Mansion 
Kumiai (a jichi-kai centered around a condominium in area M of Azabu Region, the name of which 
shall not be disclosed for privacy purposes).  

1), translated by Sharon Zukin, Philip Kasinitz, Xiangming Chen (2015) as “Azabu-Juban 
Shopping Street Promoting Association,” began as a fukkou-kai (revitalization group) formed by seven 
local businesses to rebuild the town after the series of firebombing air raids by the United States Army 
Air Forces called “Tokyo-daikushu (Bombing of Tokyo)” during the Pacific campaigns of WWII. The 
bombings left over a million citizens in Tokyo homeless after 1945. The Jounan-Keihin Daikushu, which 
alone killed over 4004 people and burned down an estimated 220,000 houses in Tokyo, had destroyed 
all of the Azabu-Juban area (Tokyo Metropolitan Government Bureau of Citizens and Cultural Affairs, 
2013).  

2) is a jichi-kai that was founded for the machizukuri town management of new development 
Roppongi Hills. It is a merger of preexisting chou-nai-kai organizations and has the president of Mori 
Building Corporation as one of its board members. The Roppongi Hills development was designated by 
the government as a “district plan that stipulates redevelopment promotion areas” as part of a series 
of deregulations by the Ministry of Land, Infrastructure, Transport and Tourism in 1988. According to 
City Planning Act Article 13,  they are “district plans, aiming to promote reasonable and sound high-
level use of land and the renewal of urban functions, shall be stipulated in order to implement the 
uniform and comprehensive redevelopment or development improvement of urban areas...plans shall 
be stipulated to ensure that the protection of the favorable dwelling environment pertaining to low-
rise housing around redevelopment promotion areas is not hindered.” This is what ensured the 
preservation and new formation of public spaces in and around the Roppongi Hills development, and 
its jichi-kai’s activities often take place in such places.  

Lastly, 3) is a jichi-kai that can be categorized as a type of homeowner’s association that is run 
by real estate Developer M that built the condominium in area M in Azabu Region. This study 
analyzed its relationship with existing jichi-kais and the relationships within the organization between 
developer M and the homeowners. 
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3. Research Results
3.1. Not a zero-sum game: attitude toward machizukuri town management 

This study revealed that new developments are not necessarily a threat to local shoutengai 
shopping streets or community nearby and can be used by the local community to their advantage; 
new developments can help attract new community members and shoppers to the area. If local 
businesses can identify their uniqueness, differentiate themselves from new stores introduced by 
new developments, and actively evolve while communicating with customers, new developments 
can provide business opportunities. For a jichi-kai organization, physical design and marketing 
measures can be made so that people flow from one area, the new development, to the other, the 
local street. One way that the Azabu Juban Shoutengai Shinko-Kumiai did this was coordinate its 
event schedule with the Roppongi Hills event organizers so that they can collectively attract more 
people to the region, gaining more customers for both events.   

According to local stakeholders interviewed in the study, the greatest threat to maintaining 
the local characteristics of a town is, fundamentally, not nearby real estate developments or 
developer companies, but rather the behavior of landowners who are tempted by the higher 
profitability of high rise developments. They expressed that the more high-rise apartment with no 
store on the first floor is built on the shoutengai street, the less appealing the street may become for 
shoppers. This also is a loss for the street aesthetically, because, with new modern buildings 
developing nearby, the street needs a different ambiance to maintain an identity of its own. 

In the long term, jichi-kais and large real estate companies can coordinate and cooperate to 
attract customers, enhance each area’s image and identity, and maintain the safety and clean 
environment of the region. Moreover, the objective of machizukuri town management can be but is not 
limited to conflict-avoidance among stakeholders in a region. Through engagement and transparent 
processes, machizukuri town management methods raised in this paper can help create partnerships that 
develop the region as a whole; machizukuri town management is not a zero-sum game. It is 
sometimes treated as merely charity projects by corporations, but this paper’s results proved 
otherwise. 

What proved to be the most important part of civil-private partnerships is that relevant 
stakeholders are all able to do the following: 1) define and protect what their “non-negotiables” are; 
2) creating a regional brand with each having their own niche; and 3) 
manage public goods and services. 

3.2. Examples of civil-private partnerships: jichi-kai models found in Azabu Region 

After the analysis of multiple jichi-kais in the Azabu Region, this study identified 3 forms of jichi-kais: 
the Shopping Street Model, Facilitated Town Merger Model, and Community Assistance Model. Each was 
run by different stakeholders in different ways and presented variations of civil-private partnerships. 

1. The Shopping Street Model (led and run by local business owners)
The leadership and decision making system in the Azabu-Juban Shoutengai has not changed, but 

the way that its kumiai operates and recruits members has changed over time. The kumiai collects 
membership fees from the business owners on or around the main street of the shopping street, and a 
kumiai leader is elected democratically out of over 40 board members, all of whom are business owners 
on the street. The kumiai has full time paid staff, who are often hired from outside of the community, 
and they are  the requests that they follow a document that explain the shared values and rules of the 
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street referred to as the “Requests to Those Opening a New Shop in Azabu-Juban Shoutengai (麻布
十番商店街新規出店の方へのお願い)” given out to every business owner that joins their kumiai.  

The document includes a message from the kumiai leader on the significance of the 
community brand and the importance of respecting the neighboring facilities, such as embassies and 
schools, and residents, the 10 “Juban rules,” and a list of potential benefits for kumiai members. 8 
out of 10 Juban rules are related to machizukuri town management aimed to maintain and promote 
a clean, friendly community environment, and the other 2 rules are on agreeing to join and 
contribute to the events that the kumiai holds. As for the benefits, they include waste management, 
waste cleaning, maintenance of public goods such as streetlights, and providing a website that 
collectively promotes the street and its businesses. Though these are not legally binding rules and 
duties, members agree because all the activities benefit their individual businesses.  

2. Facilitated Town Merger Model (led by a private company)
The Roppongi Hills Jichi-Kai presented a new model in which the preexisting jichi-kais are 

merged into a new organization and is run by residents with the support of employees from the real 
estate developer company. The Roppongi Hills Jichi-Kai’s board members include executive-level 
employees from Mori Building, the developer of Roppongi Hills, a way of showing locals and 
residents that machizukuri town management is a priority for the company. The organizers and 
supporters of the jichi-kai are young employees from the company, who support the residents who 
participate as members. Note, the company offered a room of their new condominium to 
landowners once the development was complete, ensuring a place for the original community post-
development. 

Interestingly, it was revealed that former landowners and residents became employees of 
Mori Building, some of whom personally know members of the Azabu Juban Shoutengai Shinko-
Kumiai. The leader of the kumiai revealed that this may have made communications and trusting 
each other easier, allowing for effective cooperation. By involving both residents and young 
employees as well as other jichi-kais, the Roppongi Hills Jichi-kai is able to stay active and try 
different ways of attracting people both in and outside of the area as a cultural center. 

3. Community Assistance Model (led by residents with support from a private company)
The M-Condominium Kumiai presented a new model of civil-private partnership, with 

decision making and ideation done by the homeowners within condominium M and the paperwork 
and other tedious work taken on by employees of the company that built the condominium, 
Developer M employees, but led by selected residents. Owners are strongly requested to pay 
membership fees to the M-Condominium Kumiai before purchasing the property and include 
membership fees when renting, and the money is used for the management of common facilities 
and community events. The company merely serves as an assistant to the residents and, though 
encouraged, only holds events and other community activities if the board of directors of a specific 
year chooses to. This model is effective primarily in handling resident conflicts and managing the 
public property of the residents, but the community activity activation aspect is passive. 

4. Discussion and concluding remarks
4.1. Common strategies and values found in the Azabu Region 

A common strategy found among the jichi-kais in the Azabu Region was using non-locals, or those who 
are paid to participate, to ensure community leaders and members did 
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not have to take on tedious work when participating in group activities. Especially considering that 
most people have an extent to which they can commit the time needed to plan, manage, and run 
activities or organizations voluntarily, it’s important that residents only must provide their ideas and 
input. The key is ensuring the sustainability and organic activity of the community without imposing 
too many responsibilities and tasks on members. This can also help improve the efficiency and 
management of civil society organizations, a major concern for modern-day business owners and 
residents when considering whether to trust such groups. By implementing measures to make the 
most use of donated funds and increase the transparency of civil society 
organizations, building a stronger foundation for trust in a community hence increasing the 
likelihood of participation, contribution, and loyalty of residents to the region. Additionally, higher 
efficiency and the division of labor between representation and office work can allow for more 
residents to focus on ideation, community engagement, and decision making. 

A shared value among stakeholders was that change in a community or town is inevitable. 
The Azabu Region ecosystem overall has had a long history of constant challenges as well as trial and 
error, helping the area continuously evolve and develop. Furthermore, it is important to 
understand that the purpose of community ecosystems and machizukuri town management is not 
about the continuation of specific traditions but about the strengthening of relationships by having 
individual residents understand the core values and non-negotiables of the community, participate, 
and welcome new stakeholders. Rather than avoiding everything that is new, trying anything that 
aligns with the vision of the community and does not go against the core values and non-negotiables 
may help the community ecosystem evolve. 

A common mistake of jichi-kais, according to interviewees, is that they become overly 
exclusive to those who have lived in the area for a long time, not actively welcoming new and 
younger residents, businesses, or culture. According to a final report of the Tokyo Metropolitan 
Government Tokyo-no-jichi-no-arikata-kenkyukai (research unit on self-governance in Tokyo), many 
citizens viewed civil society organizations as self-serving for the elderly population and that they 
aren’t open to change. nstead of only relying on the seinen-kai for younger volunteers, the 
ecosystem has evolved and grown in order to survive and become stronger. The 2nd and 3rd models 
of jichi-kais presented in this paper have put in measures to ensure youth participation, such as 
including young employees in the operations of the jichi-kais. 

One way that Azabu-Juban Shoutengai Shinko-kumiai has been able to attract people to its 
events despite its membership being mostly male business owners over 50 years old is hosting new 
types of events that would attract more young, diverse groups of people and reaching out to local 
organizations. This includes schools, universities, members of each chou-nai-kai or condominium 
homeowner associations of new apartments, and developer company employees of nearby 
commercial buildings. For example, interviewees recalled that the Nouryou Matsuri had begun first 
as a more religious event after the war, but then changed to the “International Bazaar,” an event 
that was the combination of an international food festival and the traditional Japanese bon-odori 
where everyone at the festival dance together, that first began through collaborations with the 
foreign embassies in the area. Later, festivals were passed down and changed throughout 
generations little by little every year to adjust to changes in the town or people. At the time of the 
International Bazaar, the main event venue was the Ichinohashi-kouen, a local park, but it became 
unavailable due to construction for the Tokyo Olympics 1964. The kumiai members dealt with this by 
deciding to use the shopping street itself as a venue, later requesting the local government and 
police to work to block cars and create a hokousha-tengoku (pedestrian paradise or pedestrian 
heaven) during the festivals.  
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4.2. Understanding civil-private partnerships 

Though this study focused on the civil-private partnership aspects of the case studies, 
it includes interviews to the Minato Ward local government to understand how officials 
view their role in such relations. It can be concluded that any intervention by local 
governments aimed to improve or support community ecosystems should be done carefully 
in a way that it doesn’t hinder organic growth or activation, and simple, financial 
interventions are not recommended for they may make jichi-kais reliant on the government 
and unsustainable. Rather than provide financial incentives such as subsidies, providing support by 
facilitating the stakeholders of a community ecosystem and providing tools that can help residents 
understand how grassroots organizations can be formed and activate the community may be the 
first step in revitalizing community ecosystems already undergoing debilitation. 

 The specific type of support needed will differ among regions and communities: hold public 
hearings and ideation sessions with a diverse range of residents and think together about what 
grassroots activities may be most effective. For community ecosystems undergoing major change 
due to, for example, major development projects, help coordinate stakeholder discussions before, 
during, and after planning as well as continuous meetings following the development. In the case of the 
shoutengai street, the government aids in coordinating policing and road blocking for local 
events. 

4.3. Concluding Remarks 

What differentiates urban planning and activities of civil society groups such as 
machizukuri town management is that the former is incentivized or decided by government 
and the latter is based on organic, self-motivated intentions. The former focuses more on 
what an entity “should do” whereas the latter focuses on what “we want to do,” which can 
also include responsibilities and sense of duty included in a plan’s “should do.” In the case of 
the Minato Ward and Azabu Region, as well as most Japanese local governments, there are 
no legal ties to jichi-kai organizations, hence the revitalization or activation of grassroots 
activities cannot be imposed as responsibilities of such organizations. However, individuals 
that form such organizations, run local businesses, and/or reside in the community 
ecosystem are incentivized to do so willingly if they are aware that local activities will 
directly or indirectly have a positive impact on their business or assets. 

Machizukuri town management requires leadership and facilitation both among a 
community’s internal members a long with other stakeholders within or near the town in 
question. The different forms of civil society organizations presented in this paper can be 
used as a reference for forming effective community organizations in various types of areas. 
This was intended to be preliminary research for future studies on effective local 
governance. By engaging with municipal government officers, residents, and various town 
management stakeholders of different regions and countries, future studies will aim to find 
more insight on better local governance in a world going through a continuous period of 
urban growth. 

This paper covered the machizukuri town management activities of a region surrounded by 
redevelopment projects, but did not cover the conundrum of the debate on the justification of 
allowing or prioritizing redevelopment to the perseverance of preexisting towns and communities. 
Such debate is one of economics, policy, and political philosophy regarding development itself. Also, 
this paper focuses on the functions and dynamics of community ecosystems in Japan; the 
presumptions for and 
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explanation of town management and community development stakeholders are to be applied only 
to those in Japan. However, insights obtained from the analysis are still valid for application in 
alternative settings. Moreover, the proposals and conclusions of this paper aim to help cultivate 
stronger, more sustainable community ecosystems of various forms. This paper does not necessarily 
advise for the replication of any specific town management model, for there will always be region-
specific differences and more than one means to an end. 

It can be concluded from the results of this study that machizukuri town management, 
which focuses on the local and micro level of urban activities, can be described as a way of 
localization and a flexible form of democratic governance; there are certain government functions 
and social services best handled locally. The jichi-kai models presented in this paper provide insight 
into how facilitating civil-private partnerships may be a solution to achieving localization from a 
bottom-up approach, cutting down on municipal government budgets and effectively vitalize a 
community ecosystem. 
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Abstract 

In the process of sustainable development, most of China's resource-based cities, especially those 
in northeast China, are still unable to eliminate the resource exhaustion dilemma. Resilience is an 
effective way to deepen sustainable urban development. However, there are no commonly applied 
quantitative approaches for assessing resilience, and fewer take resource-based cities as the 
research object. Therefore, this paper constructed an urban resilience assessment based on the 
adaptive cycle framework for resource-based cities in Northeast China (RBCNC). Firstly, we 
analyzed the resilience characteristics of 19 resource-based cities in Northeast China and collected 
relevant statistical data. Secondly, the resilience and risk two-dimensional assessment framework 
was constructed based on the adaptive cycle theory. Relevant indicators were selected from 
existing studies and quantified by principal component analysis (PCA). Thirdly, according to the 
characteristics of the adaptive cycle, the normalized resilience and risk indicator results of 19 
RBCNC were divided into four phases, i.e., α, k, r, Ω. The results show 4 cities in the α-phase, 8 in 
the r-phase, 7 in the Ω-phase, and no city in the k-phase. Finally, we proposed detailed and 
differentiated urban planning strategies for RBCNC in different phases, through which planners 
could explore a more specific path of resilience transformation. 

 

Keywords 

Urban resilience, Resource-based cities, Adaptive cycle, Assessment 

1. Introduction  
Due to excessive resource exploitation and inappropriate resource development mode, resource-based 
cities, especially those in Northeast China, have faced severe social-ecological problems. The Chinese 
government has issued a series of policies to help resource-based cities transform from the initial dual 
structure of resource consumption to sustainable urban development, e.g., “Sustainable Development Plan 
for Resources-Based Cities in China 2013-2020.” However, resources-based cities in Northeast China 
(RBCNC) have fallen into a bottleneck period. While the problems left over from history have not been 
solved, new contradictions have emerged gradually, forming complex problems interwoven with ecology, 
society, economy, and urban infrastructure, such as simple industrial structure, enormous economic 
downward pressure, prominent livelihood issues, population loss, high unemployment, fragile ecological 
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environment, inadequate urban infrastructure, and so on. Promoting the sustainable development of 
resource-based cities and building a multi-dimensional development structure with stable, healthy, and 
resilient is the direction that needs long-term attention and research in the future. 

Resilience effectively deepens sustainable urban development (Meerow,S. 2016; Sharifi,A. 2016). 
Resilience in cities generally refers to the ability to absorbing, adapting and responding to changes in an 
urban system(Godschalk, 2003;). Therefore, the resilience assessment for resource-based cities is an 
effective way to promote the transformation and help to put forward more targeted urban development 
strategies. However, there are no commonly applied quantitative approaches for measuring and assessing 
resilience (W.C. Chuang, 2018), and fewer of them take resource-based cities as the research object. 
Therefore, this paper aims to construct an urban resilience assessment model based on the adaptive cycle 
framework for RBCNC, which is beneficial for scientific measurement and classified guidance, through 
which planners could explore a more specific path of resilience transformation. 

1.1. Urban resilience assessment 

Urban resilience assessment can identify the differences in the resilience capacity of cities with different 
geographical distribution, spatial structure, development statuses, and help guide subsequent decisions. 
The existing research methods for building urban resilience assessment can be divided into quantitative, 
qualitative, and combination of them (W.C. Chuang, 2018). In the quantitative method, most research uses 
the structural-based modelling method to construct an assessment model (Zhang,L. 2021), It uses a 
statistical method to calculated and assigned the weight of resilience indicators. e.g., Cutter(2014) 
construct the Baseline Resilience Indicators for Communities (BRIC) model from 6 aspects (social, economic, 
housing and infrastructure, institutional, community, and environmental.) to measure the resilience of 
counties in the United States. Furthermore, some scholars use GIS to overlay the indicator data so that the 
specific value of resilience can be visually expressed (Luo,F. 2018).Qualitative research uses grounded 
theory and ethnography through a massive amount of field research, observation, and interviews to 
determine the resilience evaluation level of research objects, mainly applied to social resilience, cultural 
resilience, and other humanities and social sciences fields(Geoff, A.W. 2018). e.g., Morley(2018) using 
Community Disaster Resilience Scorecard to assess community resilience for two remote Australian 
communities. However, city as a complex social-ecological system, using only qualitative or quantitative 
methods is not comprehensive. Therefore, most of the existing studies on assessing urban resilience 
choose a combination of the two methods (Odeya,C. 2016; Claire, K. 2015; Yue Y. 2021). Generally, a 
literature review or questionnaire survey usually selects indicators, then uses statistical analysis to 
calculate the resilience score. 

1.2. Adaptive Cycle Framework 

Resilience has emerged as an attractive perspective to cities, often theorized as highly complex, adaptive 
systems (Batty, 2008; Meerow, S. 2016). The adaptive cycle is a key model within resilience theory (Allen, 
C.R., 2010). This theory believes that a dynamic system would undergo four phases (Holling, 1986), i.e., 
exploitation (r), conservation (K), release (Ω), and reorganization (α). Some researchers have used this 
theory to divide the resilience phases of social-ecological systems (Li,Y. 2017;). The adaptive cycle can be 
seen as two parts, the foreloop and the backloop. The foreloop, from r to k phase, is a slow growth and 
accumulation phase, the connectivity and stability increase gradually. The backloop, from the Ω to the α 
phase, is a rapid recombination and renewal phase. When the resource accumulation reaches its peak, the 
connectivity and potential will rapidly decrease to the lowest level and gradually recover to the new phase 
(Gunderson and Holling, 2002; Folke, C. 2006;). 

In resource-based cities, in the exploitation phase(r), the resource industry and urban construction have 
gradually increased. The population and money began to accumulate and promote urban development. 
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Resilience is low due to the low connectivity and potential. However, the undeveloped resource reserves 
and healthy ecological environment also reduce the disaster risk, so characteristic of r phase is low-risk and 
low-resilience. With the continuous improvement of resource production capacity and rapid urban 
development, resource-based cities have entered the conservation phase (K), and the rapid accumulation 
of capital and resources temporarily makes them in a phase of high resilience. However, problems such as 
excessive resource exploitation and ecological environment destruction gradually derived from economic 
and social development, increasing cities' risk-bearing probability. When resources are exhausted and 
environmental problems are intensified, resource-based cities quickly enter the release phase (Ω), bearing 
a series of chronic and acute shocks such as lagging economic development, prominent social issues, 
ecological environment destruction and so on. At this time, urban vulnerability increases. The characteristic 
of Ω phase is high risk and low resilience. Intervention measures are urgently needed to enable resource-
based cities to change the previous development mode, enter the reorganization phase(α), get rid of 
resource dependence, and step into a benign development track with low risk and high resilience. 

2. Method 
2.1. Study area  

According to the Sustainable Development Plan for Resources-Based Cities in China, 19 prefecture-level 
administrative regions of three provinces in Northeast China are selected as the study area (FIG. 1).  

 

Figure 1. Location of study area.  

The characteristics of RBCNC can be stated from four aspects: ecology, economy, society, and 
infrastructure. In terms of ecology, under the guidance of Chinese policies, the woodland area and forest 
coverage of RBCNC have increased steadily in recent years, but the total stock of living trees has not 
increased. There is still a large area of land in a state of abandonment. In addition, due to the over-
exploitation of the mining area, the balance of ecosystem is seriously affected, and the regulation function 
of the forest is weakened. Facing natural disasters such as torrential rain, mountain torrents and debris 
flows, the newly planted trees have shallow roots and small crowns. It is difficult to form a good blocking 
effect, increasing the probability of disasters. The inappropriate way of resource exploitation and 
urbanization have also brought a lot of industrial wastewaters, gas, and underlying impervious surface, 
which further aggravated the deterioration of the regional ecological environment. 
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In terms of economy, the industrial structure of RBCNC is simple. e.g., The proportion of resource industries 
is about 80%, and their primary and tertiary industries are underdeveloped. Therefore, when the resource-
based industry began to decline, the overall urban economy was seriously affected. In 2019, the GDP 
growth rates of three provinces in northeast China were 5.96%, 4.20%, and 5.95%, respectively, all lower 
than the national average of 7.79%. 

In terms of society, after implementing the national urban transformation policy, most RBCNC have 
experienced significant changes in their social system, accompanied by the severe economic downturn, 
resulting in the loss of residents and a high unemployment rate. According to the sixth national census, 
more than 4 million people have left the three northeastern provinces. In addition, structural 
unemployment caused by the decline of the resource industry is far beyond cities' affordability. 

In terms of urban infrastructure, RBCNC advocate land development and urban construction dominated by 
economic growth during the incremental construction period, which not only erodes the healthy natural 
environment and breaks the original ecological balance. Moreover, the rationality and safety of urban 
spatial layout are not considered, which makes the problems of transportation, housing, and public service 
facilities in the region frequently occur, making the cities more vulnerable to sudden disasters. 

2.2. Data resource  

The research data are all from the Total Urban Statistical Yearbook of China 2019, And Bulletin of Ecological 
and Environmental Conditions 2019, Climatic Bulletin 2019, Statistical Yearbook 2019, and Statistical 
Bulletin of National Economic and Social Development 2019 of the three North-eastern provinces. Due to 
the absence of individual data, the data are supplemented according to the values of adjacent years.  

2.3. Conceptual framework 

According to the characteristics of the four phases in the adaptive cycle framework, constructing the 
resilience and risk two-dimensional assessment framework. i.e., r phase, characterized by low resilience 
and low risk. K phase, high resilience and high risk; Ω phase, low resilience and high risk; α phase, high 
resilience and low risk. The horizontal and vertical coordinates represent risk index X and resilience index 
Y, respectively (FIG. 2). Selecting resilience and risk indicators based on the existing evaluation system 
combined with the characteristics of RBCNC. Principal component analysis (PCA) was used to define the 
evaluation system structure and quantify the indicators. Finally, Normalizing the results of the risk and 
resilience indicators and determining the resilience stage according to the adaptability cycle characteristics 
(FIG. 3). 

 

Figure 2. Resilience and risk two-dimensional assessment based on adaptive cycle framework 
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Figure 3. Analytical framework for urban resilience assessment of RBCNC 

 

2.4. Constructing the assessment framework 

By combing the existing research, combined with the above-mentioned characteristic factors of RBCNC, a 
total of 10 risk indicators and 37 resilience indicators are selected, including 14 redundancy indicators, 12 
robustness indicators, and 11 diversity indicators. All indicators are positive, i.e., the higher resilience 
indicator score, the better the resilience. The higher the risk indicator score, the greater the risk the city 
will bear. Kaiser-Meyer-Olkin (KMO) is one of the validity tests of PCA. Kaiser (1974) recommends accepting 
values greater than 0.5 as acceptable. The KMO statistics obtained by SPSS of the RBCNC data are shown 
in Table 1, and the results are all acceptable for PCA. 

Table 1.  KMO of 19 RBCNC data 

Categories Risk Redundancy Robustness Diversity 

KMO 0.6 0.615 0.62 0.63 
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After calculating the initial factor load coefficient (Fij) of each indicator by SPSS, the linear combination 
coefficient (aij) is calculated as follows:  

In the formula, fij is the factor loading of the i-th indicator in the j-th principal component, and λj is the initial 
characteristic root of the j-th principal component. 

And the weight of indicators can be calculated by the following formula: 

 

In the formula, Ej is the variance contribution rate of the j-th principal component. 

Then the initial weights were normalized by the following formula: 

 

Finally, The PCA results and variance contribution rate are shown in Table 2. The weights of resilience and 
risk assessment are shown in Table 3 and Table 4. Bring in the standardized data and get the final score. 

Table 2. PCA results and variance contribution rate of resilience and risk indicators  

Categories Cumulative contribution rate 
(%) 

principal 
components 

variance contribution rate 
(%) 

Risk 82.28 1 25.063 

2 21.642 

3 18.553 

4 17.026 

Redundanc
y 

86.843 1 47.611 

2 16.652 

3 13.475 

4 9.106 

Robustness 82.623 1 39.153 

2 15.907 

3 15.682 

4 11.881 

Diversity 78.007 1 29.084 

2 21.051 

3 13.948 

4 13.924 
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Table 3. The initial and normalization weights of resilience indicators 

Categories Indicators   Initial 
weights 

Normalization 
weights 

Redundancy  number of hospital beds (bed) 0.240 0.094 

number of large wholesale and retail (units) 0.254 0.099 

household deposit balance (10k yuan) 0.184 0.072 

total postal business (100m yuan) 0.206 0.081 

number of practicing physicians (persons) 0.245 0.096 

number of hospitals (units) 0.258 0.101 

number of social service facilities (units) 0.193 0.075 

number of large hotels and restaurants (units) 0.179 0.070 

length of highway(km) 0.179 0.070 

total water resources (100m m3) 0.035 0.014 

number of health facilities (units) 0.224 0.088 

total telecom service (100m yuan) 0.019 0.007 

employment in social security facilities (persons) 0.215 0.084 

per capita housing floor area (m2) 0.123 0.048 

Robustness per capita disposable income (yuan) 0.191 0.100 

number of lighting facilities (lamps) 0.191 0.100 

government public financial revenue (10k yuan) 0.197 0.103 

per capita gdp (yuan) 0.200 0.104 

total retail sales of consumer goods  (10k yuan) 0.190 0.099 

density of drainage pipe in built-up area 0.124 0.065 

standing wood stock(10k m3) 0.107 0.056 

forest coverage (%) 0.085 0.045 

the proportion of medical insurance (%) 0.148 0.077 

growth rate of regional fixed asset investment (%) 0.230 0.120 

natural growth rate (%) 0.058 0.030 

the proportion of old-age insurance (%) 0.194 0.101 

 Diversity  senior high school (units) 0.185 0.135 

sports center (units) 0.232 0.170 

one hundred households own automobiles  0.007 0.005 

universities  (units) 0.287 0.209 

the proportion of tertiary industry (%) 0.054 0.039 
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the proportion of forest land (%) 0.155 0.113 

the proportion of wetland  (%) -0.056 -0.041 

museums (units) 0.189 0.138 

the proportion of nature reserves  (%) 0.089 0.065 

libraries (units) 0.151 0.110 

green coverage rate in built-up area (%) 0.076 0.055 

 

Table 4. The initial and normalization weights of risk indicators 

Categories Indicators   Initial 
weights 

Normalization 
weights 

Risk the proportion of urban construction land (%) 0.176 0.191 

the proportion of days with substandard air quality (%) 0.198 0.215 

the proportion of primary industry (%) -0.206 -0.224 

so2 emissions (10k tons) 0.269 0.292 

 unemployment rate (%) 0.100 0.109 

the proportion of employed in resource-based industries (%) -0.245 -0.266 

discharge of industrial wastewater (10k tons) 0.202 0.219 

the proportion of land in flood areas (%) 0.083 0.090 

maximum annual precipitation (mm) 0.136 0.148 

slope 0.207 0.225 

3. Results   
3.1. Urban resilience analysis 

The urban resilience indicators scores of 19 RBCNC are shown in figure 4. It can be seen that Jilin has the 
highest scores in redundancy and diversity, Panjin has the highest robustness score. Qitaihe has the lowest 
scores in redundancy and diversity, Shuangyashan has the lowest robustness score. There is a big gap in 
the results of the three resilience indicators of 19 RBCNC, and the differences are 3.14, 2.09, and 2.59 for 
redundancy, robustness, and diversity, respectively. The results of the above indicators were superimposed 
to obtain the total resilience score (FIG. 5). The highest score is Jilin (4.7), and the lowest is Qitaihe (-2.2), 
the inflection point of 19 RBCNC is at Tonghua (0.5), and the difference between Tonghua and Mudanjiang 
is 0.89. Therefore, four cities with scores above 0.5, namely, Jilin, Daqing, Anshan and Mudanjiang, can be 
identified as high resilience abilities, while the other 15 cities are low resilience abilities.  

The transformation of four cities with higher resilience abilities was earlier and more successful. e.g., 
Daqing, which takes petroleum as its pillar industry, has gradually reduced its oil reserves due to excessive 
exploitation of resources in the past few years and caused disasters such as subsidence and water pollution. 
However, In the process of transformation of the past five years, the industrial structure of Daqing city has 
been optimized continuously. The proportion of the secondary industry has decreased from 58.4% (2016) 
to 46.7% (2020), and the proportion of the tertiary industry has increased from 34.4% (2016) to 42.7% 
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(2020). Increase wetland, forest parks and other nature reserves to protect the ecological environment and 
promote the development of tourism. On the contrary, Qitaihe still takes coal as its pillar industry. Due to 
the rise of new energy industry and the decline of original coal reserves, the urban economy has suffered 
a considerable blow, followed by the loss of residents and a high unemployment rate. According to the 
national census, from 2010 to 2020, the population decreased by 25.08%, and the average annual growth 
rate was -2.85%. 

 

Figure 4. The urban resilience indicators scores of 19 RBCNC 

 

 

Figure 5. Overall resilience indicator scores rank and analysis of 19 RBCNC 
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3.2. Risk analysis  

The risk indicator scores of 19 RBCNC are shown in figure 6. Qitaihe has the highest score (2.06), while 
Daqing has the lowest score (- 1.88). The inflection point of risk indicator score of 19 RBCNC is Yichun (0.09), 
and the difference is 0.65. Therefore, seven cities with a risk score greater than 0.09 can be considered 
high-risk, while the remaining 12 are considered low-risk. It can be seen that the overall trend of the risk 
indicator score is slightly better than the resilience indicator, and the results are opposite, i.e., cities with 
higher resilience scores have lower risk scores and vice versa. Among them, Qitaihe, Shuangyashan, Jixi, 
and Hegang face increased risks and have low resilience abilities. If appropriate measures are not timely 
adopted to intervene, it is likely to lead to the decline of the entire urban system. 

 

Figure 6. Overall risk indicator scores rank and analysis of 19 RBCNC 

 

3.3. Adaptive cycle phases identification 

Based on the resilience and risk indicators, the resilience phases of 19 RBCNC are identified based on the 
adaptive cycle theory (FIG. 7). It can be seen that there are 4 cities in the reorganization phase (α), i.e., 
high-resilience and low-risk scores. In this phase, the resource-based industries have been successfully 
transformed. The cities develop steadily and upward and beer less development risk. 8 cities are in the 
exploitation phase (r), i.e., both resilience and risk scores are low. It shows that the urban resource-based 
industry is still in the rising stage at this time. As the urban development is still in the early stage and the 
social and economic level is low, the resilience of the city is below the middle level. With the continuous 
accumulation of various elements, future development will face great risks. And there are 7 cities in the 
release phase (Ω), i.e., low-resilience and high-risk scores. In this phase, the urban system bears multiple 
pressures from social, economic, and ecological issues. The vulnerable urban system makes its resilience 
to the lowest level, accompanied by high risks. The identification results show no cities in the conservation 
phase (k), i.e., both high resilience and risk scores. Among them, the characteristics of Songyuan tend to 
the k phase, but due to the decline of resilience abilities, it finally moves towards the Ω phase. 
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Figure 7. Resilience phases of 19 RBCNC identification based on the adaptive cycle theory 

4. Discussion  
The corresponding transformation path analysis is put forward according to the identification of the 
resilience phases of 19 RBCNC mentioned above. In general, the transformation path of RBCNC can be 
considered from two aspects: risk response and resilience improvement. RBCNC in the α-phase can be used 
as successful cases to share transformation experiences and methods with cities in other phases. RBCNC in 
the r-phase should keep more focus on improving resilience and maintaining low risk. The Ω-phase cities 
with low resilience and the most significant problems should be given priority to transition, taking into 
account the improvement of resilience and risk response. 

4.1. Strategies for enhancing urban resilience for RBCNC in different phases  

Cities in different adaptive cycle phases have different resilience promotion strategies. For the α-phase  
RBCNC such as Jilin and Daqing, which have been successfully transformed and almost eliminated the 
resource-dependent development mode. Therefore, the resilience enhancement strategies should deepen 
the urban transformation from a more open and innovative perspective and gradually enter a new adaptive 
cycle, showing an upward spiral trend. Specifically, to further improve the quality of economic 
development, strengthen foreign economic and trade, relax policies for enterprises and investors. At the 
same time, focus on fostering high-tech industries, developing sustainable renewable resource industries 
with potential for development, and accumulating more efficient and sustainable social capital to achieve 
the goal of enhancing resilience. The RBCNC in the r-phase (e.g., Yichun and Heihe) should accelerate the 
upgrading of industrial structure and form the redundancy of resources and capital, pay more attention to 
the green and innovative development of resource-based industries, extend the industrial chain. 
Coordinate the relationship between urban development and ecological environment, ensure the 
sustainability of urban development, and gradually improve resilience; For RBCNC in the Ω-phase (e.g.,  
Qitaihe and Hegang), resilience enhancement should be combined with risk response. A series of urban 
problems and risks caused by rapid decline should be resolved first, and urban renewal and reconstruction 
should be carried out with resilience development as a long-term goal. The declining resource-based 
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industries should be rapidly transformed by technological innovation and increasing alternative industries. 
At the same time, the national government should provide policy feedback from both resource and capital, 
quickly restore the redundancy of resource-based cities, reduce the additional pressure caused by rapid 
transformation, and help soon get out of the release phase. 

4.2. Risk management strategies for RBCNC 

RBCNC should improve the urban infrastructure and service facilities in terms of risk response and build an 
interconnected urban network. Resources and capital can be quickly mobilized and used flexibly when 
faced with risks. Moreover, paying attention to coordinating the relationship between ecological 
civilization and social-economic development, building a more ecologically livable urban environment, 
maintaining the balance of regional ecosystems, and forming a natural barrier against risks. In addition, for 
RBCNC in the Ω-phase, it is necessary to speed up the transformation of old urban areas and strengthen 
the comprehensive management of areas with hidden disasters. Carrying out reclamation and ecological 
restoration of abandoned mining and urban areas wasteland to ensure a good ecological system. Reduce 
the risk of natural disasters caused by over-exploitation of resources. 

5. Conclusion  
This study combined qualitative and quantitative research methods to build a resilience assessment of 19 
RBCNC based on the adaptive cycle. Results show that there are 4 cities in the α-phase, 8 in the r-phase, 7 
in the Ω-phase, and no city in the k-phase. Then, based on the identification results, detailed and 
differentiated urban planning strategies are proposed from two aspects of urban resilience enhancement 
and risk management respectively. In addition, this study can only identify the resilience phases of RBCNC 
in the year of data. The time-series changes of urban resilience due to the dynamics of the adaptive cycle 
are not considered, which requires to deepen study in the future. 

6. Acknowledgments 
This research was supported by the National Natural Science Foundation of China [Grant No. 52078160]. 

7. References 
Adger, W. N. (2000). Social and ecological resilience: Are they related? Progress in Human Geography, 24(3), 
347–364. 

Allen, C.R., C. Holling, (2010). Novelty, adaptive capacity, and resilience. Ecology and Society 15(3): 24. 
http://www.ecologyandsociety.org/vol15/iss3/art24/(Accessed: 09 September 2021) 

Angeler, D. G., C. R. Allen, A. S. Garmestani, L. H. Gunderson, O. Hjerne, and M. Winder. (2015). Quantifying 
the adaptive cycle. PLoS ONE 10(12): e0146053. https://doi.org/10.1371/journal. pone.0146053 (Accessed: 
09 September 2021) 

Argonne National Laboratory. (2010) Constructing a resilience index for the Enhanced Critical Infrastructu
re Protection Program. Chicago, USA. https://publications.anl.gov/anlpubs/2010/09/67823.pdf (Accessed:
 09 September 2021) 

Batty, M. (2008). The size, scale, and shape of cities. Science, 319(584), 769–771.  

Carpenter, S. R., & Brock, W. A. (2008). Adaptive capacity and traps. Ecology and Society, 13(2), 40. 
http://www.ecologyandsociety.org/vol13/iss2/art40/(Accessed: 09 September 2021) 

1965



Tan, Z.L.; Lu, M.; 
Yuan, C.; Jin, Z. 

Assessing Urban Resilience for resource-based 
cities in Northeast China Based on  

the Adaptive Cycle Framework 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

Christopher G. Burton. (2015) A Validation of Metrics for Community Resilience to Natural Hazards and 
Disasters Using the Recovery from Hurricane Katrina as a Case Study. Annals of the Association of American 
Geographers ,105(1). 67-86 

Chuang, W.C., Garmestani, A., Eason, T.N., et al., (2018) Enhancing quantitative approaches for assessing 
community resilience. Journal of Environmental Management. 213, 353–362. 

Claire, K., Agostino, F., Geoff, A. W. et al., (2015) Community resilience and land degradation in forest and 
shrubland socio-ecological systems: Evidence from Go5rgoglione, Basilicata, Italy. Land Use Policy.46,11-
20. 

Cutter, S. L., Barnes, L., Berry, M., Burton, C., Evans, E., Tate, E., et al. (2008). A place-based model for 
understanding community resilience to natural disasters. Global Environmental Change, 18(4), 598–606. 

Cutter, S.L., Ash, K.D., Emrich, C.T., (2014). The geographies of community disaster resilience. Global 
Environment Change. 29, 65-77. 

Folke, C., (2006). Resilience: the emergence of a perspective for social–ecological systems analyses. Glob. 
Environ. Chang. 16, 253–267. 

Folke, C., Carpenter, S., Elmqvist, T., Gunderson, L., Holling, C. S., & Walker, B. (2002). Resilience and 
sustainable development: Building adaptive capacity in a world of transformations. Ambio, 31(5), 437–440. 

Geoff, A.W., Hu, Z.P., Sanzidur, R. (2018) Community resilience in rural China: The case of Hu Village, 
Sichuan Province. Journal of Rural Studies. 60, 130-140. 

Godschalk, D. R. (2003). Urban hazard mitigation: Creating resilient cities. Natural Hazards Review, 4(3), 
136–143. 

Gunderson, L.H., Holling, C.S., (2002). Panarchy: Understanding Transformations in Systems of Humans and 
Nature. Island Press, Washington, DC. 

Holling, C.S. (1986). Resilience of ecosystems; local surprise and global change. pp. 292-317 in Sustainable 
Development of the Biosphere, W. C. Clark and R. E. Munn, editors. Cambridge University Press, Cambridge. 

Holling, C.S., (1973). Resilience and stability of ecological systems. Annu. Rev. Ecol. Syst. 4, 1–23. 

Joseph S. M. (2009) Measuring The Measure: A Multi-Dimensional Scale Model To Measure Community 
Disaster Resilience In The U.S. Gulf Coast Region. Texas A&M University, Texas. 

Kaiser, H. F., Rice, J. (1974). Little Jiffy, Mark IV. Educational and Psychological Measurement, 34 (1), 111-
117. 

Luo, F., Liu, Y., Peng, J., & Wu, J. (2018). Assessing urban landscape ecological risk through an adaptive cycle 
framework. Landscape and Urban Planning, 180, 125–134. 

Meerow, S., Newell, J. P., and Stults, M. (2016). Defining urban resilience: A review. Landscape & Urban 
Planning, 147, 38–49. 

Odeya, C., Arkady, B., Mooli L., Avishay, G., Limor, A.D. (2016) Increasing sensitivity of results by using 
quantile regression analysis for exploring community resilience. Ecological Indicators.66, 497-502. 

Philip, M., Jeremy, R.S., Kamaljit, K. S., Stephen, S., Bev,S. (2018) Evaluating Resilience in Two Remote 
Australian Communities. Procedia Engineering. 212, 1257-1264. 

Rockefeller Foundation and ARUP. (2014). City resilience framework. Rockefeller Foundation, New York, 
USA; ARUP, London, UK. https://www.rockefellerfoundation.org/report/city-resilience-framework/ 
(Accessed: 09 September 2021) 

1966



Tan, Z.L.; Lu, M.; 
Yuan, C.; Jin, Z. 

Assessing Urban Resilience for resource-based 
cities in Northeast China Based on  

the Adaptive Cycle Framework 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

Sharifi, A. (2016). A critical review of selected tools for assessing community resilience. Ecological Indicators, 
69, 629–647. 

The State Council of China. Sustainable Development Plan for Resources-Based Cities in China (2013–2020). 
http://www.gov.cn/zwgk/2013-12/03/content_2540070.htm(Accessed 10 July 2021). 

U.S. Department of Commerce National Institute of Standards and Technology. (2010). Framework for 
defining and measuring resilience at the community scale: The PEOPLES resilience framework. MCEER 
Technical Report -MCEER-10-006, University at Buffalo, Gaithersburg. 
https://www.eng.buffalo.edu/mceer-reports/10/10-0006.pdf(Accessed: 09 September 2021) 

Yang, Y., Y. Fang, Y. Xu, and Y. Zhang. (2021) Assessment of urban resilience based on the transformation 
of resource-based cities: a case study of Panzhihua, China. Ecology and Society. 26(2):20. 
https://doi.org/10.5751/ES-12280-260220 (Accessed: 09 September 2021) 

Zhang,L., Huang,Q.X., He,C.Y., Yue, H.B., Zhao, Q.B. (2021). Assessing the dynamics of sustainability for 
social-ecological systems based on the adaptive cycle framework: A case study in the Beijing-Tianjin-Hebei 
urban agglomeration. Sustainable Cities and Society, 70, https://doi.org/10.1016/j.scs.2021.102899 
(Accessed: 09 September 2021)   

1967



Research Paper  

 

An Analysis of Urban Development Potential Based 
on Ecological Carrying Capacity 

  

Wang, M.M., SHANGHAI TONGJI URBAN PLANNING & DESIGN INSTITUTE CO.LTD, China 

 

Abstract 

Based on ecological carrying capacity and with sustainable development as the purpose, this 
paper makes a preliminary comprehensive study on the evaluation system of urban development 
potential based on ecological carrying capacity by establishing the coupling mechanism of 
ecological carrying capacity and urban development potential. 
The specific contents include 
1. on the basis of sorting out the research and practice dynamics of ecological carrying capacity 
and urban development potential, briefly summarises the main problems existing in the current 
research on ecological carrying capacity and urban development potential, and clarifies that 
resources and environmental factors are the key components of urban development potential 
research. 
2. By establishing a coupling mechanism linking ecological carrying capacity and urban 
development potential, this paper examines and analyses the relationship between the two 
(including external and internal relationships) in terms of concepts, connotations, evaluation 
methods and indicator systems, and clarifies that ecological carrying capacity is the basis of 
urban development potential, and that ecological carrying capacity and urban development 
potential are closely interdependent. 
3. The evaluation system of urban development potential based on ecological carrying capacity is 
constructed from four aspects: resource carrying potential, environmental carrying capacity, 
human support potential and socio-economic development potential. 

Keywords 

ecological carrying capacity, urban development potential, relationship, evaluation 

1. Background  
1.1. Stages of development for a harmonious coexistence between man and nature  

Compared to the long 4.6 billion years of the Earth's existence, human history is only a moment in these 
'endless' years (Zhang 2009). However, since the emergence of mankind, the Earth's ecological 
environment has gradually undergone increasingly significant changes. As society has progressed and the 
need for human survival and development has grown, human activity has intensified in the 
transformation of the Earth. Throughout human history, the relationship between humans and nature 
can be broadly divided into the stages of fearing nature, using nature, conquering nature and 
harmonising nature, while the development of human beings in an ecological carrying capacity is one of 
the goals and characteristics of harmonising nature and ecological civilisation. 
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1.2 The need for sustainable development in China 

According to the 1999 China Sustainable Development Strategy Study Report, the first ever compiled by 
the Sustainable Development Research Group of the Chinese Academy of Sciences, China's sustainable 
development faces three major pressures and five major "bottlenecks". The three major pressures are 
population pressure, resource pressure and ecological and environmental pressure. The five 
"bottlenecks" include: the free separation between population reproduction and material reproduction; 
the sharp deviation between the production value and ecological value of natural resources; the serious 
imbalance between the gratuitous appropriation of environmental capacity and the conscious 
conservation of environmental quality; the unpromising problems of socio-economic efficiency and 
equality; the institutional failure caused by the externalisation of development costs; and the "green G". 
Institutional failures and the introduction of "green GDP"  

Cities, where the conflict between man and nature is most pronounced, are receiving more and more 
attention for their sustainable development. How to build sustainable cities is a major issue of 
urbanisation in the new century. The study of urban development potential covers the prediction of 
urban development trends and interdisciplinary and synergistic research, and is one of the main 
directions of research on urban issues. Therefore, this paper takes the ecological carrying capacity as the 
basis to study the urban development potential in order to decipher the laws of urban development, 
which will help the ecological construction of cities and provide certain ideas for the construction and 
management of urban resource use and ecological environment issues. 

2. Concepts and theoretical foundations 
2.1. Ecological Carrying Capacity 

Carrying capacity is a common concept used in the fields of physics, ecology and statistics. The term 
carrying capacity comes from ecology and was originally applied to the study of biological populations in 
natural ecosystems (Gao 2001), and later, in the study of regional systems, it was widely used to 
characterise the limits of the capacity of a regional resource, environment or ecosystem to withstand 
local socio-economic development and human activity, becoming one of the most common concepts 
used to describe constraints on development (Xing 2007). 
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Figure 1. Evolutionary tree of the origins and development of carrying capacity research. Source: Zhang 2009. 

Ecological Carrying Capacity (Ecological Carrying Capacity), derived from the concept of carrying capacity 
(Xu 2005). In the 1970s, due to the shortage of resources and the emergence of environmental pollution 
and ecological damage, people realised that external disturbances, especially those caused by human 
activities, exceeded the self-regulating capacity of ecosystems. Some foreign scholars have successively 
put forward the concepts of Ecological Resilience, Ecological Persistence and Ecological Threshold, while 
some domestic scholars have put forward the concept of Ecological Carrying Capacity. These concepts are 
similar in meaning, and they all aim to illustrate the ability of ecosystems to withstand external 
disturbances, especially those caused by human activities. 

According to the discussion of ecological carrying capacity by several scholars, the concept of ecological 
carrying capacity can be summarised as ecological carrying capacity in a narrow sense and ecological 
carrying capacity in a broad sense. 

(1) Ecological carrying capacity in a narrow sense. 

Refers to the self-sustaining and self-regulating capacity of the ecosystem, the capacity of the resource 
and environmental subsystems to supply and the intensity of socio-economic activities and the number 
of people with a certain standard of living that they can sustain. 

It contains three elements: resource carrying capacity, environmental carrying capacity and ecological 
resilience. Resource carrying capacity is the basic condition of ecological carrying capacity; environmental 
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carrying capacity is the constraint condition of ecological carrying capacity, and ecological resilience is the 
supporting condition of ecological carrying capacity. 

Narrow ecological carrying capacity model：Ecological carrying capacity = pressure / carrying capacity = 
human social pressure / (resource carrying capacity + environmental carrying capacity + ecological 
resilience). 

(2) Broad ecological carrying capacity. 

It refers to the capacity of the regional ecosystem to carry the social scale of population and its 
corresponding economic methods and total volume in different scale regions within a certain period of 
time, under the condition of ensuring the rational exploitation and utilization of resources and the 
virtuous cycle of ecological environment, as well as maintaining a certain scale of material exchange 
between regions. 

The connotation of ecological carrying capacity includes the three subsets of sustainable supply of 
resources, ecological and environmental pollution absorption and human support role, and ecological 
carrying capacity consists of three elements: resource carrying capacity, environmental carrying capacity 
and human support role. 

Generalised Ecological Carrying Capacity Model: Ecological carrying capacity = pressure / carrying 
capacity = human social pressure / (resource carrying capacity + environmental carrying capacity + 
human support). 

Ecological carrying capacity methods include the net first productivity estimation method of natural 
vegetation, the difference between resources and demand method, the comprehensive evaluation 
method, the state space method, the ecological footprint method and so on. Among them, the 
comprehensive evaluation method is to select some development factors and limiting factors as 
indicators of ecological carrying capacity, compare the detection value of each element with the standard 
or expectation value to derive the carrying rate of each element, and then derive the comprehensive 
carrying rate according to the weighting method, which is more comprehensive and flexible in 
considering factors, and is used in the situation where there are more levels of evaluation indicators, but 
more information is required. 

2.2. Urban Development Potential 

Development refers to the change of something from small to large, simple to complex, low to high; 
development, progress; expansion of the size of an organisation, etc.; development is change in a good 
direction, a reflection of the positive side. Potential is the potential ability and power, the unrealised 
power or capacity within a subject, or the ability that a subject has but has forgotten to use. 
Development potential refers to the potential for sustainable development of an object (or system, etc.). 
Development potential can be interpreted in two ways: qualitatively, in terms of how well an object (or 
system, etc.) can develop; and quantitatively, in terms of how long an object (or system, etc.) can 
continue to develop before it begins to deteriorate and die. 

Urban Development Potential is a relatively common concept, however, there are few explanations of 
urban development potential. Urban development potential is a city's intrinsic motivation to grow. It is 
the ability of a city to sustain its growth at its current level of development, and the best possible future 
state of development. 

There are many methods of evaluating urban development potential, three of the more commonly used 
methods are: hierarchical analysis, factor analysis and comprehensive evaluation (principal component 
analysis). 
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3. Analysis of the theoretical relationship between ecological carrying 
capacity and urban development potential  
Generally speaking, the theoretical relationship (linkage) between ecological carrying capacity and urban 
development potential can be analysed in two ways. 

One is the analysis of the external relationship, which is mainly reflected in the fact that sustainable 
development is the common exploration objective of ecological carrying capacity and urban development 
potential, and the ecosystem is the common research object of ecological carrying capacity and urban 
development potential one has a common objective - sustainable development. 

Secondly, the inherent relationship analysis, ecological carrying capacity because of its two-way nature, 
that is, as far as the role and impact of ecological carrying capacity and urban socio-economic system is 
concerned, the two systems are influencing and acting on each other. In turn, all aspects of the urban 
socio-economic system also exert a strong and profound influence and impact on the ecological carrying 
capacity. This bi-directionality makes ecological carrying capacity an important factor in determining the 
direction of urban development, and an important factor in influencing the development potential of 
cities. 

4. Evaluation of urban development potential based on ecological carrying 
capacity 
4.1 Evaluation framework 

(1) Evaluation ideas 

Ecological carrying capacity evaluation mainly evaluates the ecosystem from three aspects: resource 
carrying capacity, environmental carrying capacity and human support, among which, resource carrying 
capacity is the basic condition, environmental carrying capacity is the constraint condition and human 
support is the influence condition. Starting from the ecological carrying capacity evaluation, the 
evaluation of urban development potential can also be evaluated through resource carrying capacity, 
environmental carrying capacity and human support, but these three aspects can hardly reflect the 
characteristics of urban development potential evaluation. Therefore, economic and social potential is 
added to this, so that the evaluation of urban development potential consists of four parts: resource 
carrying potential, environmental carrying potential, human support potential and socio-economic 
potential. 

1972



 

 

 

 

(2) Evaluation methodology 

It is proposed to use the integrated evaluation method to conduct a comprehensive evaluation of the 
urban development potential based on ecological carrying capacity. In simple terms, it is based on the 
indicator method, in which the scattered indicators are grouped into a corresponding indicator system 
framework, and the importance and influence of the individual indicators in the whole evaluation system 
framework is expressed through weighting, thus forming an intuitive and unified evaluation standard. 
The advantage of the integrated evaluation method is that it maintains the integrity of the entire 
evaluation framework and creates a quantitative comparison between the individual indicators, thus 
making it more intuitive. 

The specific steps are as follows. 

○1E

A Determine the evaluation objective - evaluation of urban development potential based on ecological 
carrying capacity. 

A○2E

A Analysis of the elements of the evaluation object system. Generally speaking, the evaluation object 
can be decomposed into several elements, and the composite system is composed of several sub-systems 
and many elements. The analysis of system elements is to better determine the evaluation factors. 

A○3 E AEstablish the evaluation index system. The evaluation index system contains the selection of indicators 
and the establishment of the index model, which is the key link of the evaluation system. Evaluation 
indicators can be selected in conjunction with the system elements and evaluation purposes, while the 
establishment of the model depends on the complexity and requirements of the evaluation system. 

A○4E

A Collecting data and dimensionless processing of indicator data for different units of measurement. The 
processed indicators are aggregated to calculate a comprehensive evaluation index or comprehensive 
evaluation score. 

A○5E

A Conduct a comprehensive evaluation. The indexes are aggregated and a comprehensive evaluation 
index or comprehensive evaluation score is calculated. 

A○6E

A The evaluation indexes or scores are used to rank the participants and draw conclusions from them. 

Ecological Carrying Capacity 

Resource Carrying 
Capacity 

 

Environmental 
Carrying Capacity 

 

Human Support 
 

Human Support 
Potential 

 

Environmental 
Carrying Potential 

 

Resource Carrying 
Potential 

Economic and social 
potential 

Urban development potential based on ecological carrying capacity 

Economic & Social Factors 

Figure 2:Urban development potential based on ecological carrying capacity. Source: Self-drawn by 
the author. 
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The specific evaluation method is the weighted summation method. The weighted summation method is 
a widely used method, which is simple and easy to understand, and the process is not too complicated, 
and is suitable for multi-indicator evaluation systems. In this study, the development potential is 
evaluated by selecting the factors influencing the development potential, determining the weights of 
each factor, and then summing the weights to obtain the potential value of the development potential. 

The calculation model equation  is as follows: 

i

n

i
iQWF ∑

=

=
1

 

Figure 3: Calculation of model equations. Source: Compiled by the author. 

F is the development potential value, WRiR is the weight of the ith evaluation factor, Q RiR is the 
quantitative value of the descriptive rating of the ith evaluation factor, and n is the number of 
evaluation factors (n=1, 2, ......). 

4.2 Evaluation indicators 

(1) Methodology for selecting the original indicators 

The first is the logical reasoning method, which analyses the various factors influencing the study of 
urban development potential, and combines them with urban development factors and current national 
evaluation factors for sustainable urban development, etc. After analysis and synthesis, the indicators of 
urban development potential are finally launched. The second is the use of mathematical and statistical 
methods, i.e. data analysis methods borrowed from statistics; take principal component analysis as an 
example, it is a statistical method of dimensionality reduction, with the help of an orthogonal 
transformation, the original random vector whose components are related is transformed into a new 
random vector whose components are not related; using principal component analysis to filter the 
indicators, the best indicators can be selected from the sub-sets formed by the original indicators to form 
the best set of indicators. The logical reasoning method is simple and easy to master, but closely related 
to the professional quality of the researcher, and the results are unpredictable; the mathematical 
statistical method has a strong scientific basis, but the method is relatively difficult and requires more 
comprehensive data support from the research object, while the selection of the original set of indicators 
will have a greater impact on the results. Combined with the above considerations, this study intends to 
adopt the mathematical and statistical method, and the specific statistical method is determined as the 
principal component analysis method. 

Selection principles: Scientific, Comprehensiveness, Operability, Systematic, Hierarchical. 

(2) The original set of indicators 

Taking into account the existing urban ecological carrying capacity evaluation indicators, urban 
development potential evaluation indicators, urban ecosystem health indicators, urban sustainable 
development indicators, the "Ecological County, Ecological City and Ecological Province Construction 
Indicators (for trial implementation)" and national garden city standards in China, the original set of 
indicators for the evaluation of urban development potential based on ecological carrying capacity is 
shown as follows: 

Target layer Element layer Indicator layer Unit Standard 
value Source 

Urban 
development 

potential 

Resource 
carrying 
potential 

Water 
resources per 
capita 

m P

3
P/人 - - 
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based on 
ecological 
carrying 
capacity 

Water 
resources 
exploitation 
rate 

% - - 

Arable land 
area per 
capita 

Acre/person - - 

Public green 
space per 
capita 

m P

2
P/ person ≥11 

National 
Garden City 
Indicator, 
National 
Ecological 
City 
Indicator 

Proportion of 
ecological 
land area 

% ≥50 
National 
Eco-City 
Indicators 

Forest 
vegetation 
coverage rate 

% 

Mountainous 
areas: ≥70 
Hills: ≥40 

Plains: ≥15 
Alpine or 
grassland 
areas: ≥85 

National 
Eco-City 
Indicators 

Environmental 
carrying 
potential 

COD 
emissions 

kilograms / per 10000 
yuan GDP ＜4.0 

National 
Eco-City 
Indicators 

Sulphur 
dioxide 
emissions 

kilograms / per 10000 
yuan GDP ＜5.0 

National 
Eco-City 
Indicators 

Annual 
emissions of 
industrial solid 
waste 

t - - 

Surface water 
quality 
compliance 
rate 

% Category 3 or 
above 

National 
Garden City 
Indicators 

Drinking 
water source 
water quality 
compliance 
rate 

% 100 
National 
Eco-City 
Indicators 

Number of 
days with air 
environment 
quality better 
than or equal 
to secondary 
standard 

day/year ≥330 
National 
Eco-City 
Indicators 

Human 
support 

potential 

Water 
consumption 
per 10,000 

m P

3
P/ RMB 10,000 ≤150 

National 
Eco-City 
Indicators 

1975



Yuan GDP 

Energy 
consumption 
per 10,000 
Yuan GDP 

Tonnes of standard 
coal / RMB 10,000 ≤0.9 

National 
Eco-City 
Indicators 

Industrial 
waste gas 
treatment 
rate 

% 100 
Metropolitan 
Experience 
Value 

Industrial 
wastewater 
discharge rate 
to standard 

% 100 
Metropolitan 
Experience 
Value 

Centralized 
treatment 
rate of 
domestic 
sewage 

% ≥70 
National 
Eco-City 
Indicators 

Harmless 
treatment 
rate of 
domestic 
waste 

% ≥90 
National 
Eco-City 
Indicators 

Industrial solid 
waste disposal 
utilization rate 

% ≥90 
National 
Eco-City 
Indicators 

Industrial 
water reuse 
rate 

% ≥80 
National 
Eco-City 
Indicators 

Share of 
environmental 
industries in 
GDP 

% 3.5 
National 
Eco-City 
Indicators 

Socio-
economic 

development 
potential 

Economic 
density of 
built-up areas 

RMB 10,000/km P

2 - - 

Engel 
Coefficient % ≤40 

Metropolitan 
Experience 
Value 

Urban-rural 
income gap - ≤3.3 

Metropolitan 
Experience 
Value 

Tertiary 
Education 
Enrolment 

% ≥30 
Metropolitan 
Experience 
Value 

Transport 
density in the 
territory 

km/kmP

2 - - 

Number of 
telephone 
households 
per 1,000 

Households/thousands - - 

1976



population 

Hospital beds 
per 1,000 
population 

units/thousand people 4-5 

Urban Public 
Facilities 
Planning 
Code 

Urbanisation 
level % ≥55 

National 
Eco-City 
Indicators 

GDP per 
capita RMB 10,000/person ≥3.3 

National 
Eco-City 
Indicators 

Share of 
tertiary sector % ≥45 

National 
Eco-City 
Indicators 

R&D 
investment as 
a proportion 
of GDP 

% - - 

Figure 4: Original set of indicators for evaluating urban development potential based on ecological carrying 
capacity. Source: Compiled by the author 

(3) Indicator selection 

Indicators were screened using principal component analysis. 

Assume that there are n geographical samples, each with a total of p variables, forming a geographical 
data matrix of order n x p, as follows. 
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Figure 5: Matrix formula. Source: Compiled by the author from publicly available information 

When p is large, it is more problematic to examine the problem in a p-dimensional space. To overcome 
this difficulty, it is necessary to perform a dimensionality reduction process, i.e. to replace the original 
more variable indicators with a smaller number of composite indicators, and to make these fewer 
composite indicators reflect as much information as possible that is reflected in the original more variable 
indicators, while at the same time they are independent of each other.   

Definition: xR1R，xR2R，…，xRP Rare the original variable indicator，z1，z2，…，zm（m≤p）are the new 
variable indicator, as follow. 
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Figure 6: Equation. Source: Compiled by the author from publicly available information. 

The principle of determining the coefficient lRijR: 

1977



A○1E

A zRiR and zRj R(i≠j; i, j=1, 2, …, m) are mutually independent. 

A○2E

A  zR1R is the largest variance of all linear combinations of xR1R, xR2R, …, xRPR, and zR2R is the largest variance of all 
linear combinations of xR1R, xR2R, …, xRPR that are not correlated with zR1R. 

……  

The essence of principal component analysis is to determine the loadings lRij R(i=1, 2, …, m; j=1, 2, …, p) of 
the original variable xRj R(j=1, 2 , …, p)  on the plural principal components zRi R(i=1, 2, …, m). 

(4) Construction of the index system 

After the principal component analysis of the original indicators, the urban development potential 
evaluation index system based on ecological carrying capacity is constructed by combining the analysis 
results and the actual situation of the research object. 

Due to the complexity of the principal component analysis operations, computer calculations can usually 
be carried out with the help of software such as SPSS to produce the required results. 

4.3 Weighting of evaluation indicators 

The weighting of the indicators of the evaluation index system is one of the keys to the correctness and 
scientificity of the comprehensive evaluation. Generally speaking, the commonly used methods to 
determine the weights are expert scoring method and hierarchical analysis method. Expert scoring 
method is based on experts' theoretical knowledge and practical experience to determine the weights, 
although the accuracy of the weights is difficult to test, but the operation is convenient; hierarchical 
analysis (AHP method) and principal component analysis are mathematical methods, which require 
special mathematical modelling software (such as SPSS, yahhp, etc.) to calculate, among which principal 
component analysis, as a more scientific and operable method, has a stronger persuasive power of the 
results. This thematic study intends to use principal component analysis to perform operations on the 
required weights. 

4.4 Implementing the evaluation 

After the indicators and weights have been determined, the evaluation results of the objects can be 
derived using the multi-factor weighted summation method. The results can be ranked according to the 
evaluation results, the causes of the results of different objects can be analysed and corresponding 
measures to improve the development potential of the city can be proposed. 

5. Conclusion 
Supported by ecology and urbanism theories and based on ecological carrying capacity research, this 
paper constructs a theory and method of urban development potential based on ecological carrying 
capacity, and learns that: ecological carrying capacity is an important factor affecting urban development 
potential; evaluation of urban development potential should include four aspects: resource carrying 
potential, environmental carrying potential, human support potential and socio-economic development 
potential; ecological carrying capacity and urban The combined study of ecological carrying capacity and 
urban development potential has a stronger guiding significance for urban development; urban 
development potential has time attributes. 

Finally, the research on ecological carrying capacity and urban development potential is still inadequate 
in a number of aspects, and needs to be updated and improved in the light of various cases. 
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Abstract	

For	the	purpose	of	preventing	flooding	from	the	Yellow	River,	Lizhuang	Town	of	Xinxiang,	Henan	
Province,	China,	has	been	gradually	implementing	relocation	and	resettlement	since	2018.	During	
this	 process,	 we	 researched	 the	 social	 resilience	 of	 the	 resettlement	 community.	 A	 series	 of	
comparative	analyses	revealed	improvements	and	shortcomings	before	and	after	the	relocation	
and	 resettlement.	 The	 results	 of	 questionnaire	 surveys	 of	 the	 resettlement	 community	 in	
Lizhuang	 Town	 showed	 that	 while	 restoring	 the	 ecological	 resilience	 of	 relocation	 sites,	 more	
attention	 should	 be	 paid	 to	 improving	 the	 economic	 diversity,	 life	 service	 facilities,	 and	 local	
cultural	 identity	 in	 resettlement	 community.	 To	 address	mentioned	 above	 shortcomings	 of	 the	
resilience,	four	major	strategies	were	proposed,	including	ecological	restoration	of	the	former	site,	
industrial	upgrading,	public	service	enhancement	and	cultural	identity	of	the	new	site.	

	

Keywords	

Resilient	Planning,	Yellow	River	Floodplain	Area,	Community	Resilience,	Practice	

1.	Introduction		
Under	the	policy	support	of	flood	control	and	risk	avoidance	resettlement	 in	Lizhuang	Town	of	Xinxiang	
City	(Figure	1),	18	villages	originally	located	in	the	Yellow	River	flood	embankment	were	relocated	to	the	
new	area	outside	the	embankment.	The	 living	conditions	of	the	5	villages	relocated	and	resettled	in	the	
first	 phase	 have	 been	 significantly	 improved.	 In	 this	 context,	 it	 is	 worth	 to	 restore	 and	 improve	 the	
ecological	 resilience	of	 the	 former	village	sites,	and	 to	explore	how	 to	 further	enhance	 the	community	
resilience	in	the	resettlement	new	town.	
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Figure	1.	Location	Analysis.	Source:	Authors.	

Research	on	strategies	and	suggestions	for	the	Yellow	River	Floodplain	Area	is	mainly	comprised	of	three	
aspects:	industrial	development	strategy,	land	use	strategy,	and	relocation	and	resettlement	strategy.	Jia	
et	al.	(2015),	Ren	et	al.	(2007),	Zhang	et	al.	(2017)	and	Bai	et	al.	(2013)	proposed	strategic	suggestions	for	
industrial	development	of	 the	 floodplain	area,	 including	 the	main	strategies	of	strengthening	 industrial	
infrastructure,	adjusting	 industrial	structure,	and	promoting	urbanization	of	 the	 floodplain.	Wang	et	al.	
(2011)	and	Zhang	et	al.	 (2008)	mainly	explored	 land	use	strategy	along	the	Yellow	Floodplain	area,	and	
proposed	suggestions	 for	soil	protection.	And	 in	a	study	on	resettlement	strategies	of	 floodplain	areas,	
Sheng	et	al.	(2015)	summarized	the	types	of	resettlement.	

It	 can	 be	 seen	 that	 current	 research	 on	 the	 Yellow	 River	 floodplain	 area	mainly	 focuses	 on	 land	 use	
patterns	 and	 industrial	 dilemmas	 of	 the	 floodplain	 area,	 but	 the	 number	 of	 studies	 on	 relocation	
strategies	 is	minimal.	And	their	work	 just	 focused	on	the	development	of	macro	relocation	policies	but	
has	not	researched	the	situation	of	the	relocated	settlements	from	town	or	community	level.	In	fact,	the	
relocation	 strategies	 only	 addressed	 the	 basic	 safety	 of	 residents,	 while	 the	 subsequent	 community	
resilience	 assessment	 and	 optimisation	 strategies	 deserve	 further	 exploration,	 such	 as	 the	 ecosystem	
restoration	of	the	Yellow	River	floodplain	area,	the	provision	of	 infrastructure	and	public	services	 in	the	
resettlement	 community,	 the	 solidarity	 and	 self-governance	 of	 the	 resettlement	 community,	 and	 the	
economic	diversity	of	the	resettlement	community.	

Due	to	this,	the	concept	of	a	resilient	city	 is	applicable	to	the	Yellow	River	floodplain	area	and	 it	makes	
sense	 to	 assess	 community	 resilience	 in	 relation	 to	 migrant	 communities.	 The	 study	 of	 resilient	 city	
originated	in	the	field	of	ecology.	Holling	C	S	(1973)	introduced	the	concept	of	resilience	into	the	field	of	
ecology	 in	 1973,	 using	 it	 to	 define	 the	 properties	 of	 natural	 ecosystems	 to	 repair	 themselves	 and	
maintain	 the	 stability	 of	 ecosystems.	 Since	 the	 1990s,	 the	 concept	 of	 resilience	 has	 been	 gradually	
extended	 from	 the	 field	 of	 natural	 ecology	 to	 that	 of	 human	 ecology,	 and	 has	 become	 the	 basis	 of	
resilient	city	research.	The	concept	of	resilience	was	gradually	expanded	from	an	ecological	perspective	
to	four	aspects	include	ecological,	engineering,	social	and	economic.	Resilient	city	emphasises	the	ability	
of	 urban	 systems	 to	 maintain	 normal	 performance	 and	 to	 gather	 resources	 to	 cope	 with	 challenges	
despite	external	disturbances	(Paton	D,	Johnston	D,	2001).	

Based	 on	 literature	 review	 and	 field	 surveys,	 large	 amounts	 of	 data	 were	 collected	 from	 historical	
statistics,	questionnaires,	site	survey,	satellite	imagery,	etc.	We	further	used	scenario	prediction	and	GIS	
analysis	methods	 to	 carry	out	 the	 research.	Based	 on	 the	 research	 results	of	 Lizhuang	New	Town,	we	
analysed	the	resilience	 level	of	the	new	town's	resettlement	community	 in	three	aspects:	the	economic	
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and	industrial	categories	of	the	new	town,	the	rationing	of	public	service	facilities	for	residents,	and	the	
cultural	cohesion.	And	we	also	examined	the	ecological	conservation	of	the	former	site	of	Lizhuang	Town.	
To	 address	 the	 shortcomings	 of	 the	 resilience	 of	 the	 former	 and	 new	 resettlement	 communities	 of	
Lizhuang	 in	Xinxiang,	we	proposed	four	main	strategies	 in	terms	of	ecological	restoration	of	the	former	
site,	industrial	upgrading,	improvement	of	public	services	and	cultural	identity	of	the	new	site.	

2.	Methods	and	data	
2.1.	Case	selection	

In	case	 to	study	community	 resilience	 in	Yellow	River	 floodplain	area,	Lizhuang	Town,	Fengqiu	County,	
Xinxiang	City	were	selected	as	the	research	object	of	typical	settlements	for	relocation.		

The	first	is	the	dual	representation	of	the	geographical	location	and	historical	sites.	Specifically,	in	1855,	
the	Yellow	River	flooded,	and	it	was	diverted	at	Tongwaxiang,	located	in	the	southeast	of	Lizhuang	Town.	
The	Yellow	River	that	once	flowed	eastward	into	the	sea	turned	to	flow	northeastward	at	that	point.	The	
second	is	the	representative	of	ecological	resources	for	its	unique	and	sensitive	ecological	environment.	
The	 large-scale	 tidal	 flats	 left	 by	 the	 Yellow	 River	 diversion	 provided	 a	 habitat	 for	 a	 variety	 of	 birds,	
creating	a	National	Nature	Reserve	 for	Birds	of	 the	Yellow	River	Wetland	 in	Xinxiang,	Henan,	near	 the	
former	 town	 of	 Lizhuang.	 The	 third	 is,	when	 the	 research	was	 carried	 out,	 Lizhuang	 Town	was	 a	 key	
poverty	alleviation	 target.	Under	 the	dual	background	of	 risk	avoidance	and	poverty	alleviation	 in	 the	
Yellow	 River	 floodplain	 area,	 Lizhuang	 Town	 implemented	 a	 one-off	 resettlement	 project	 for	 poverty	
alleviation,	which	is	representative	in	Xinxiang	City.	

In	summary,	based	on	the	specificity	of	geographical	location,	unique	historical	sites,	superior	ecological	
resources,	and	the	positioning	of	relocation	and	resettlement	pilots,	Lizhuang	Town	deserves	to	be	the	
subject	of	study.	And	it	is	possible	to	provide	a	reference	for	the	diversified	development	of	living	space	
in	the	Yellow	River	floodplain	area	of	Xinxiang	City.	

2.2.	Comparative	analysis	of	images	

On	the	basis	of	field	investigations	and	literature	data,	we	found	that	the	area	of	natural	wetland	in	the	
Yellow	River	floodplain	area	in	Xinxiang	City	declined	sharply,	making	the	natural	reserves	difficult	to	fully	
protect.	 The	 comparison	 showed	 that	 the	 natural	 ecological	 space	 in	 Lizhuang	 Town	 was	 mainly	
concentrated	along	the	banks	of	the	main	channel	of	the	Yellow	River	and	exists	in	the	form	of	tidal	flats,	
but	a	large	amount	of	tidal	flats	were	artificially	transformed	into	cultivated	land.	

Based	 on	 the	 Google	 Earth	 satellite	 image	 in	 November	 2018,	 the	 land	 analysis	 map	 was	 produced.	
Compared	with	 the	 2014	 land	 use	map	 in	 the	 study	 area,	 82.8%	 of	 the	 tidal	 flats	were	 converted	 to	
cultivated	land.	In	general,	the	tidal	flats	originally	distributed	along	the	main	channel	of	the	Yellow	River	
in	the	form	of	a	belt	were	divided	into	several	pond	wetlands.	The	scale	of	the	wetlands	along	the	main	
channel	was	severely	reduced	and	the	continuity	of	the	wetlands	was	interrupted	(Figure	2).	The	former	
site	 of	 Lizhuang	 Town	 was	 close	 to	 the	 boundary	 of	 the	 nature	 reserve,	 making	 the	 artificial	
transformation	of	 the	 tidal	 flats	easily	affect	 the	bird	habitat	 (Figure	3).	Moreover,	 successive	years	of	
agricultural	 cultivation	may	 consume	 soil	 fertility,	 leading	 to	 threats	 to	 soil	 conservation,	 especially	 in	
areas	where	sandy	loam	was	relatively	densely	distributed.	
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Figure	2.	Arable	land	adjacent	to	the	main	channel	of	the	Yellow	River.	Source:	Authors.	

	

Figure	3.	Scope	of	Xinxiang	Nature	Reserve	in	axis	side	view.	Source:	Authors.	

In	 recent	years,	 the	degree	of	human	 intervention	 in	 the	Yellow	River	 floodplain	area	of	 Lizhuang	has	
expanded,	 resulting	 in	 the	 overlap	 of	 the	 protection	 scope	 of	 the	 nature	 reserve	 and	 the	 scope	 of	
farmland,	and	 increasing	 the	vulnerability	of	 the	 floodplain	area	ecosystem.	With	 residents'	 relocation,	
the	implementation	path	of	ecological	restoration	around	the	former	site	of	Lizhuang	Town	needs	to	be	
explored	urgently.	
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2.3.	Questionnaire	and	results	

In	order	to	understand	the	development	of	the	community	in	Lizhuang	New	Town,	we	further	carried	out	
a	questionnaire	survey.	We	hoped	to	get	 information	about	residents’	satisfaction	with	 living	space,	the	
improvement	 of	 residents'	 economic	 conditions,	 and	 their	 demands	 for	 future	 living	 space	 from	 the	
questionnaire	survey.	

The	survey	was	carried	out	in	the	first	batch	of	5	villages	relocated	and	rebuilt	on	a	pilot	basis,	including	
the	 5	 villages	 of	 Zhangzhuang,	 Yaozhuang,	 Xueguozhuang,	Guantai,	 and	Nancao,	with	 a	 total	 of	 2053	
households	 and	 7634	 people.	 We	 commissioned	 local	 government	 staff	 to	 randomly	 distribute	 100	
questionnaires	 on	 a	 household	 basis,	 and	 88	 were	 collected.	 Finally,	 75	 valid	 questionnaires	 were	
obtained,	which	accounted	for	approximately	3.7%	of	the	total	number	of	households.	

The	survey	on	Lizhuang	New	Town	showed	the	following	characteristics.	

Firstly,	 the	diversity	and	 flexibility	of	economic	 categories	were	not	 improved	after	 the	migration.	The	
survey	showed	that	85%	of	the	resettled	residents	were	still	agricultural	 laborers	(Figure	4).	Nearly	40%	
of	 the	 resettled	households’	 income	 came	 from	 farming	 and	 nearly	 50%	 came	 from	working	 in	other	
cities	(Figure	5).	When	faced	with	the	constraints	of	income	bottlenecks,	respondents	cited	lack	of	capital	
and	lack	of	access	as	the	main	factors	and	lack	of	skills	as	a	secondary	factor	(Figure	6).	Similarly,	for	help	
with	 employment,	 the	 top	 option	 for	 respondents	was	 help	with	 job	 contacts	 and	 loans,	 followed	 by	
technical	training	and	employment	information	(Figure	7).	The	low	level	of	education	of	the	respondents	
was	a	 reason	 for	 the	 limitation	of	employment.	Among	 the	 respondents,	more	 than	40%	had	a	 junior	
secondary	 education	 and	 more	 than	 30%	 had	 a	 senior	 secondary	 education,	 while	 none	 of	 the	
respondents	had	obtained	a	bachelor's	degree	or	higher	 (Figure	8).	The	above	analysis	 suggested	 that	
land	 transfer,	collective	operation	and	 large-scale	production	may	be	a	major	way	 to	 increase	 farmers'	
returns	and	reduce	the	risks	of	decentralised	farming.	However,	the	fundamental	way	to	promote	better	
living	conditions	for	the	people	 in	the	Yellow	River	floodplain	area	may	be	to	 improve	their	educational	
attainment	and	stimulate	a	variety	of	employment	 thinking,	which	 in	 turn	will	 trigger	opportunities	 for	
the	residents	of	the	area	to	seek	differentiated	industrial	development.	

 
Figure	4.	Occupation	of	the	respondents.	Source:	Authors.	
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Figure	5.	Current	source	of	income	for	family	members.	Source:	Authors.	

	

Figure	6.	Difficulty	in	raising	household	income.	Source:	Authors.	

	
Figure	7.	Desired	support	in	employment.	Source:	Authors.	
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Figure	8.	Education	level	of	the	respondents.	Source:	Authors.	

Secondly,	 the	 growing	 aspiration	 for	 a	 better	 life	 among	 the	 out-migrated	 residents	 had	 raised	 the	
demand	 for	 production	 and	 living	 service	 facilities.	 In	 terms	 of	 public	 service	 facilities,	 respondents	
generally	had	a	higher	awareness	of	educational	facilities	and	medical	facilities,	followed	by	awareness	of	
parks	and	green	spaces	(Figure	9).	However,	respondents	held	low	perceptions	of	cultural	facilities,	sports	
facilities	and	elderly	facilities,	creating	higher	expectations	of	such	facilities	(Figure	10).	In	addition,	there	
was	a	high	demand	from	residents	for	grain	drying	space	and	farm	equipment	storage.	And	70%	of	the	
farmers	felt	that	the	remoteness	of	the	resettlement	area	from	their	fields	was	inconvenient	for	farming	
(Figure	 11).	 More	 than	 90%	 of	 cultivators	 needed	 to	 use	 bicycles,	 electric	 bikes,	 motorbikes	 or	 farm	
vehicles	to	reach	the	fields	(Figure	12).	The	fall	behind	in	the	construction	of	public	service	facilities	in	the	
new	resettlement	communities	had	left	residents	with	inadequate	living	and	production	support	facilities	
in	 the	 short	 term.	Therefore,	 it	 is	necessary	 to	advance	 the	 sequence	of	approval	and	 construction	of	
public	 service	 facilities	 in	 the	 future	 approval	 and	 construction	 of	 resettlement	 communities	 or	 even	
residential	 areas	 in	 general.	 Some	 places	 (e.g.	 Beijing)	 already	 required	 the	 completion	 of	 ancillary	
facilities	in	residential	areas	before	the	construction	of	residential	buildings	reached	75%	completion.	

	
Figure	9.	Awareness	of	existing	services	in	the	resettlement	community.	Source:	Authors.	

1987
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Figure	10.	Resettlement	community	public	service	facility	needs.	Source:	Authors.	

	
Figure	11.	Time	taken	to	get	from	the	residence	to	the	field.	Source:	Authors.	

	

Figure	12.	The	usual	mode	of	transport	from	the	residence	to	the	fields.	Source:	Authors.	

1988
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Thirdly,	 the	historical	and	cultural	significance	of	 the	community	 itself	had	not	been	widely	 recognized	
and	 fully	 explored,	 and	 the	 residents'	 concept	 of	 community	 identity	 deserved	 to	 be	 enhanced.	 The	
cultural	resources	of	communities	 in	the	Yellow	River	 floodplain	area	were	always	closely	 linked	to	the	
fundamental	cultural	lineage	of	the	Mother	River	of	China.	Specifically,	the	history	of	flood	management	
represented	 the	most	prominent	cultural	 feature	of	 the	 floodplain	area,	a	 traceable	 local	cultural	 root,	
but	one	whose	value	was	poorly	perceived	by	 its	 locals.	For	example,	the	geography	and	history	of	the	
Yellow	River,	represented	by	the	site	where	the	embankment	breach	occurred	at	Tongwaxiang	 in	1855,	
was	not	widely	 known	by	 the	 local	population.	Another	example	 is	 the	 "Cao	Gang	Danger	Prevention	
Project",	located	on	the	west	side	of	Li	Zhuang	Town,	which	has	the	typical	feature	of	a	"hanging	river	on	
the	 ground",	 allowing	 a	 direct	 view	 of	 the	 main	 stream	 of	 the	 Yellow	 River	 from	 the	 embankment.		
However,	the	cultural	value	of	the	project	was	neglected	as	it	was	not	sufficiently	illustrated	by	text	and	
illustrations.	The	splendid	cultural	resources	of	the	Yellow	River	floodplain	area	were	out	of	touch	with	
the	 productive	 life	 of	 the	 local	 people	 under	 the	 influence	 of	 a	 series	 of	 problems	 of	 insufficient	
perception	of	value	and	poor	protection	and	maintenance.	This	resulted	 in	a	reduction	 in	the	residents'	
sense	of	hometown	pride	and	cultural	cohesion.	

3.	Discussion	
The	results	of	this	analysis	show	that	 it	 is	necessary	not	only	to	 improve	the	ecological	resilience	of	the	
former	site	of	Lizhuang	in	the	Yellow	River	floodplain	area,	but	also	to	improve	the	community	resilience	
of	 the	 new	 town	 of	 Lizhuang.	 Therefore,	 we	 proposed	 four	 main	 strategies	 focus	 on	 resilience	
improvement	applicable	to	the	villages	in	Yellow	River	floodplain	area:	moderately	restore	the	ecological	
function	of	 the	 former	site	waterfront,	open	up	 the	 industrial	cooperation	path	within	and	outside	 the	
floodplain	area,	flexibly	arrange	and	 increase	the	production	and	 living	service	facilities,	give	full	play	to	
the	cultural	advantages	to	promote	community	 identity.	 It	 is	hoped	that	this	paper	will	provide	a	good	
reference	for	urban	spatial	development	planning	of	other	parts	of	the	Yellow	River	floodplain	area	and	
for	further	analysis	and	study	of	urban	spaces	in	other	regions	of	China	in	the	future.	

3.1.	Moderately	restore	the	ecological	function	of	the	former	site	waterfront	

To	reduce	anthropogenic	impacts	within	the	core	protected	area	of	the	nature	reserve,	we	suggested	to	
reduce	arable	land	and	restore	mudflats.	It	is	hoped	that	the	originally	separate	mudflat	wetland	patches	
will	 be	 connected	 into	 a	 line	 and	 initially	 form	 a	 coherent	 mudflat	 ecosystem.	 And	 organic	 crop	
cultivation	is	encouraged	within	the	non-core	area.	

3.2.	Open	up	the	industrial	cooperation	path	within	and	outside	the	floodplain	area	

On	 the	basis	of	 the	above,	we	proposed	 to	expand	 the	 industrial	 chain	and	 form	an	 industrial	 linkage	
operation	of	"organic	production	 inside	the	embankment	and	deep	processing	of	secondary	production	
outside	 the	 embankment".	 And	 it	 can	 further	 expand	 the	 function	of	 experience	 and	 visitation	 in	 the	
process	 of	 agricultural	 production	 and	 deep	 processing,	 forming	 a	 linkage	 development	 of	 three	
industries.	To	achieve	it,	the	first	step	is	to	produce	green	and	pollution-free	agricultural	products	within	
the	floodplain	area,	while	laying	out	further	processing	sites	on	the	periphery	of	the	floodplain	area	near	
the	embankment	to	complete	the	linkage	from	the	primary	to	the	secondary	industries.	The	second	step,	
with	 the	completion	of	 the	deep	processing	of	 the	agricultural	products,	 is	 to	 sell	 them	 to	 the	outside	
world	on	the	one	hand	and	to	spread	the	visibility	of	the	origin	through	the	products	on	the	other.	In	the	
third	 step,	 with	 the	 gradual	 maturation	 of	 the	 industrial	 chain,	 the	 local	 characteristic	 industries	
represented	by	 the	green	 industry	will	also	gradually	be	 formed,	and	 the	 landscape	advantages	of	 the	
Yellow	 River	 and	 the	 local	 industrial	 characteristic	 advantages	 will	 work	 together	 to	 promote	 the	
development	 of	 "agriculture	 and	 tourism"	 and	 "industry	 and	 tourism"	 in	 the	 region,	 completing	 the	
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expansion	of	the	secondary	 industry	to	the	tertiary	 industry.	The	expectation	 is	that	the	whole	process	
will	 be	 combined	 with	 vocational	 skills	 training	 to	 expand	 multiple	 employment	 pathways	 for	 local	
residents.	

3.3.	Flexibly	arrange	and	increase	the	production	and	living	service	facilities	

Lizhuang	New	Town	needs	to	speed	up	the	efficiency	of	the	construction	of	public	service	facilities.	It	 is	
also	recommended	that	the	standard	of	public	service	 facilities	allocation	should	be	raised	through	the	
formulation	of	appropriate	policies.	It	is	hoped	that	in	other	similar	relocation	and	resettlement	projects,	
provisions	 will	 be	 made	 to	 ensure	 that	 public	 services	 are	 well	 equipped	 and	 functioning	 before	 the	
handover	of	the	resettlement	dwellings.	

After	demolition,	the	village	sites	 located	 in	the	non-core	areas	of	the	nature	reserve	will	be	reclaimed.	
This	type	of	site	had	a	high	waterproof	platform	with	relatively	good	road	access,	which	was	less	prone	to	
flooding	and	more	easily	accessible	to	the	outside	world.	Considering	that	it	is	difficult	to	reclaim	land	for	
building	 sites	 to	 meet	 the	 standards	 of	 quality	 and	 high-yielding	 grain	 fields,	 it	 is	 advisable	 to	 select	
appropriate	former	village	waterproof	platform	to	serve	as	material	storage	space,	grain	drying	sites,	high	
points	for	views	of	the	landscape	and	observatories	for	mudflat	birds.	

3.4.	Give	full	play	to	the	cultural	advantages	to	promote	community	identity	

Research	on	urban	social	resilience	suggested	that	social	systems	or	communities	had	the	ability	to	learn	
from	 their	 experiences	 in	 dealing	with	 shocks	 external	 to	 the	 system	 through	 self-organised	 learning,	
adapting	to	potential	risks	and	external	trends,	improving	disaster	prevention	measures	and	contributing	
to	the	solid	development	of	the	area	(Subcommittee	on	Disaster	Reduction,	2003).	As	residents	become	
more	aware	of	their	own	culture,	it	is	believed	that	their	enthusiasm	for	spreading	local	culture	will	also	
gradually	increase.	With	this,	the	residents	will	gradually	develop	a	sense	of	improving	their	environment	
and	promoting	neighbourhood	harmony,	all	of	which	will	aid	the	unity	and	autonomy	of	the	residents	of	
the	Yellow	River	floodplain	area.	

Therefore,	we	proposed	the	strategy	of	"integration	of	resources"	to	shape	the	cultural	characteristics	of	
the	Yellow	River	 floodplain	area	and	 to	 raise	 the	 level	of	protection	and	visibility	of	cultural	 resources	
along	the	Yellow	River.	Secondly,	it	is	recommended	that	the	Yellow	River	culture	be	promoted	through	
the	strategy	of	"combining	conservation	and	development",	and	that	the	preservation	and	transmission	
of	 cultural	 resources	 be	 promoted.	With	 such	 a	 concept,	 the	 cultural	 advantages	 of	 the	 Yellow	 River	
floodplain	area	will	serve	the	sustainable	development	along	the	Yellow	River.	
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Research on Optimization Strategy of Shanghai 
Industrial Heritage Protection and Reuse Based on 

Multi-source Data 

——Take the creative industry park as an example 
Sen Xia, Shanghai Tongji Urban Planning and Design Institute Co., Ltd., China 

 

Abstract 

In the context of urban renewal, the combination of cultural industries and the protection of urban old 
industrial buildings has become a current trend. With the great success of the transformation of Soho in 
the United States, the cultural and creative industries and the renewal of old industrial buildings have 
become an upsurge. Shanghai is the city with the richest industrial heritage in China. The main way to 
activate its industrial heritage is to develop cultural and creative industries and serve as a mechanism for 
urban transformation. However, in the face of so many industrial heritage transformations of creative 
gardening, how to evaluate from the perspective of users is a topic rarely mentioned. 

In this context, this article selects excellent transformation cases from the transformation of Shanghai’s 
industrial heritage into a creative industrial park, and uses the subjective evaluation method of the POE 
evaluation method to evaluate the transformation of the industrial heritage from the subjective point of 
view of the user; combined with the objective and use AutoNavi POI, space syntax, big data analysis, field 
surveys, on-site questionnaires and other methods analyze and evaluate the transformation strategy of 
Shanghai’s industrial heritage from the aspects of park function, business format, and physical space, 
summarize the transformation strategies, and propose optimization Strategies 

Keywords 

Shanghai Industrial Heritage Protection and Reuse; Cultural and Creative Industry Park; Gaode 
POI; POE Evaluation Method; Space Syntax 

1 Introduction 

As one of the most important modern industrial cities in China, Shanghai has developed from a self-
sufficient workshop-style and family-style operation to a more purposeful, organized and managed 
international industrial system [1], in the 50s and 60s of the 20th century. The era has a pivotal position 
in industry and trade, and all types of modern and modern industries in China can find their starting point 
and development trajectory in Shanghai [2]. The quantity and quality of Shanghai's industrial heritage are 
unique in China, and it has values such as age, rarity, and representativeness [3]. Therefore, it is very 
important to protect the industrial heritage, continue the cultural heritage of the industrial heritage, and 
protect the characteristic space of the city [4]. Shanghai has made active explorations in the protection 
and reuse of industrial heritage, and issued relevant laws and regulations to protect industrial heritage[5], 

The creative industry is the product of the common development of urban culture, economy, and 
technology [6]. Scott (2005) pointed out that the main factor that attracts agglomeration of creative 
enterprises lies in the city's brand image and geographic location [7]. It is believed that the sustainable 
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development of creative industry parks lies in the formation of a diversified industrial chain [8]. British 
scholar Richard Florida (2002) (Florida) proposed the three elements of the ideal model of creative 
industry parks, namely, the "3T" theory of Talent, Technology and Tolerance [9]. The rise of creative 
industries requires distinctive architectural spaces. The transformation and renewal of the old industrial 
factory area combined with the creative industry aims to realize the reuse of resource space through the 
reconstruction of space and matching new resource demands, and to carry out the three elements of 
place spirit: "person", "psychological process" and "place". Reproduce and realize the social value of 
heritage [10]. Judging from the history of industrial heritage protection at home and abroad and the 
development process of cultural and creative industrial parks, the symbiosis of creative industrial parks 
and industrial heritage is a common phenomenon. As a new industry of creative industry, relevant 
practitioners will inevitably develop together and form a cluster of creative industries. Creative industry 
clusters are intelligent and knowledge-based high value-added industries, combined with strong 
penetration and radiation, and are a major expansion of the capital market to the cultural field [11]. 
Shanghai Creative Industry Park originated from urban industrial parks. After rapid development [12], 
there are 136 creative parks in Shanghai as of 2021 (Figure 0-1). The knowledge-intensive nature of the 
creative industry park is different from the traditional manufacturing industry’s huge demand for land, 
energy and other resources. It can overcome the bottleneck constraints of Shanghai’s land and resources 
to maintain continuous and rapid development. Services are integrated [13]. As early as the 1990s in 
Shanghai, there were successful cases of private entrepreneurial industrial parks reusing industrial 
heritage that spontaneously emerged. In Shanghai, commercial-oriented artists, private developers of 
creative industries, and "creative industry clusters" policies have made important contributions [14]. 

 

Fig.1-1 List of Shanghai Creative Industry Parks, source: Based on Shanghai Investment and Reformation 

As more and more industrial heritage is being transformed, whether the transformation of industrial 
heritage into a creative industrial park is successful or not is a question that people must explore. This 
article uses literature research methods and big data analysis such as Meituan and Dianping (Table 1- 1) 
Select the new research institute with a large amount of comments and industrial heritage as the 
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research object. Then use AutoNavi POI data field survey and photo questionnaire methods to analyze 
the status quo, sort out the transformation strategies, and then use the POE evaluation method from the 
physical space level of the park [15]: road traffic, etc. and spiritual level: the overall safety and cultural 
heritage of the park Impressions and other two major aspects, 9 small levels and 22 impact factors, 
combined with space syntax, evaluate the park and find out the optimization strategy (Table 1-2). 

Table 1-1 Research object selection information table 

Owned
administrative

district

Serial
number

Name of original heritage Current name Location Area (㎡/mu)
Building area (㎡)

(scale)
Park type

Year of
opening

Social attention (as
of July 2021, Meituan

and  Dazhong
Dianping's
comments)

Minhang District 1 Non-industrial heritage
Qibao Old Street

Folk Culture
Industry Base

Youth Road —— —— ——
Meituan:

22370;Dianping:
20750

Huangpu District 2 Shanghai Linong Factory Tianzifang
Lane 210,

Taikang Road
20000 Artistic creation 1998

Meituan:
26396;Dianping:

17746

Changning
District

3

Sunke Villa, Columbia Country
Club, Navy Club and affiliated

swimming pools and many
industrial buildings

Shangsheng·
Xinsuo

1262 Yan'an
West Road

More than 70
acres

50,000 square meters Fashion creation 2018
Meituan:

11654;Dianping:
10049

Yangpu District 4
Site of the original Shanghai
Seventeenth Cotton Textile

Factory

Shanghai
International

Fashion Center

2866
Yangshupu

Road
128000 130000 Fashion culture 2013

Meituan:
10725;Dianping: 8748

Hongkou District 5
Former slaughterhouse of

Shanghai Municipal Bureau of
Industry

1933 Old Factory
Workshop

Creative Park

611 Liyang
Road

6340 31700 Fashion culture 38930
Meituan:

10429;Dianping: 9795  

Table 1-2 The evaluation factor table for the research object this time 

Evaluation factor First-level evaluation factor Secondary evaluation factor Variable name
1. The convenience of public transportation A1
2. Internal traffic conditions A2
3. Parking conditions A3
4. Slow travel system A4
5. Number and scale of public space B1
6. Cleanliness of public spaces B2
7. Acoustic environment in public space (with

or without noise pollution)
B3

8. The overall image of the building C1
9. The degree of coordination between
industrial buildings and surrounding
buildings

C2

10. Utilization of the internal space of the
building

C3

11. The perfection of park facilities (marking
system, trash cans, rest facilities and lighting
facilities, etc.)

D1

12. Stairs, elevator installation situation
(location, quantity)

D2

13. Catering and commercial facilities D3
14. Landscape greening in the park (richness
of plant species, etc.)

E1

15. Landscape facilities in the park
(sculptures, sketches, etc.)

E2

16. Decoration design style (color, wall,
material, etc.)

F1

17. Indoor temperature, humidity, air quality F2

18. Indoor lighting and lighting conditions F3
19. Security of the park (fire protection,
security, etc.)

G1

20. Satisfaction of the park management
model

G2

21. Inheritance of historical context in the
park

H1

22. Industrial culture atmosphere H2
Y

F.indoor environment

G.Park security

H.Overall impression of cultural heritage

Spirit level

Physical space level

I.Overall evaluation of the park

A.the road and traffic

B.public space

C.construction space

D.Supporting service facilities

E.Green landscape
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2 Overview of the study area 

2.1 Location analysis 

Shangsheng Xinsuo, located at No. 1262 Yan'an West Road, is mainly composed of Sunke Villa, 
Columbia Country Club, Navy Club, 3 historic buildings, 11 industrial renovation buildings, and 4 
contemporary buildings. Shangsheng Xinsuo focuses on fashion and creativity, including open-air shows, 
swimming pool restaurants, art performances, fashion bookstores, etc., and is positioned as a fashion and 
creativity creative park [16] (Figure 2-1). 

 

Fig.2-1 location of Shangsheng Xinsuo 

2.2 Evaluation of the status quo of the park based on comment big data 

As of August 16, 2021, the Meituan Dianping data platform has 11,735 reviews on Shangsheng 
Xinsuo, and the key words of the evaluation are popular (Figure 2-2). As of August 16, 2021, Dianping 
commented on the Shangsheng Xinsuo to have 10,127 reviews, with key words such as pets allowed, etc. 
(Picture 2-3) 

 
Fig.2-2 List of evaluation keywords for 

Shangsheng·Xinsuo Meituan 

 
Fig.2-3 List of evaluation keywords of 
Shangsheng·Xinsuo public comment 

2.3 Analysis of Park Regional Function Based on POI 

Through AutoNavi API and third-party software Mai Gao map, download data including: cultural 
media, education and training, food, hotels, shops, finance, corporate enterprises, leisure and 
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entertainment, sports, real estate, life services, government agencies, parking spots , Bus station, medical 
care, education and scientific research, etc. 17 sub-categories. After cleaning the data, the data is 
classified into four categories: life, business, leisure and entertainment, and public services. (table 2-1) 

Table 2-1 The collation of Gaode POI data of Shangsheng Xinsuo 

Category Type Quantity Percentage 

Lifes 
Food, education and training, life 
services 

452 Article 20.54% 

Business, businesses 
Real estate, corporate enterprises, 
office buildings, cultural media, shops, 
hotels 

881 Article 38.73% 

Leisure and 
entertainment 

Sports bodybuilding, leisure and 
entertainment, bars 

284 Article 13.78% 

Public Service 

Medical facilities, bus stations, parking 
lots, government agencies, cultural 
facilities, education and scientific 
research 

484 Article 26.95% 

total 2101 Article 100.00% 
  

The core density analysis of life, business, leisure services, public services and other facilities in the 
1.5km range of the Shangsheng Xinsuo as the research unit shows that Shangsheng Xinsuo is at the core 
of leisure and entertainment services, and the commercial and business facilities are relatively relatively 
small. Many, living services and public service facilities are relatively poor. The functions of leisure and 
entertainment and business are outstanding, which are in line with the fashion and creativity positioning 
of Shangsheng Xinsuo [17] (Figure 2-4). 

Fig. 2-4 Analysis of Nuclear Density of Various Service Facilities of Shangsheng Xinsuo 

 

a)Nuclear density analysis 

of living facilities 

 

b)Nuclear Density 

Analysis of Commercial 

Facilities 

 

c)Nuclear density 

analysis of leisure and 

entertainment 

facilities 

 

d)Analysis of Nuclear 

Density of Public 

Service Facilities 
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3 Evaluation of strategies for the status quo of industrial heritage 
reconstruction based on multivariate data 
3.1 Research on the status quo strategy of industrial heritage reconstruction based on 

status quo investigation 

(1) Public space strategy 

○1  Road traffic strategy 

The park has entrances from different directions. The internal roads are hardened with asphalt and 
hard pavement. Some roads are branched by people and vehicles. Vehicles cannot span the entire park. 
Ecological parking lots are set up outside (Figure 3-1). 

○2 2Streets and Lanes Square Space Strategy 

Demolish some non-reserved and poor-quality buildings, reshape the texture of streets and lanes, 
and harden the original grassland to create a suitable enclosed space for streets and lanes (3-2). 
Demolition of non-historical protected buildings, adding node spaces of different scales and functions 
(red carpet square and central festival square) (Figure 3-3), (Figure 3-4) 

(2) Greening landscape strategy 

The park retains the original trees, and then implements three levels of greening, including trees, 
shrubs, and potted plants. 

(3) Architectural space strategy 

 Use the idea of symbiosis to update the urban industrial heritage buildings [18]. The current 
reconstruction demolishes a small number of low-quality buildings built in the base, and the renovation 
of the existing buildings on the base in the design is divided into three types: the protection of historical 
buildings, the renovation and reconstruction of existing buildings, and the new construction (Figure 3-5). 
The Colombian General Assembly and Sunke Villa have historical buildings that protect their identity, 
follow the minimum intervention and recognizable principles required by cultural relics and historic sites, 
and restore their historical features and charm through the restoration of facades and key protected 
spaces. The Leprosy Building retains the appearance of modernism. The south facade is under lighting 
requirements. It is replaced by large glass windows, and the facade is decorated with modern new 
materials (Figure 3-6); a mirrored stainless steel curtain wall is added to the original pressure control 
pump room in the northwest corner. (Picture 3-7) to improve the quality of construction. 

(4) Humanistic environment strategy 

Shangsheng Xinsuo actively introduces social capital for multi-party co-construction and sharing. 
Participants include governments, academic institutions, social organizations, residents, and real estate 
companies. The original industrial plant was transformed into an open urban meeting room with multiple 
functions such as business, office, leisure, culture, and community services. 

Fig.3-1Renovation of internal 
roads of Shangsheng·xinsuo 

 

Fig.3-2Street space enclosed 
by Shangsheng·xinsuo 

 

Fig.3-3 Red Carpet Plaza of 
Shangsheng·xinsuo 

1997



 

Fig.3-4 Plan of trees reserved 
in the central assembly 
square of Shangsheng ·xinsuo 
Source:www.baodu.com 

 
Fig.3-5 Building renovation 
status of Shangsheng·xinsuo, 
source: Vanke plan 

 
Fig.3-6The south facade of the 
former Leprosy Building of 
Shangsheng Xinsuo after 
renovation, source: Internet 

 
Fig.3-7The original pressure 
control pump room of 
Shangsheng · Xinsuo adds 
glass curtain wall 

  

3.2 Evaluation of industrial heritage transformation strategy based on POE 

Friedman (1990) (A. Friedman) and others believe that: "POE is a degree evaluation: the built 
environment must meet people's explicit or implicit needs [19]." Wolfgang FEPreiser (1988) and others 
Architecture scholars believe that: "POE focuses on the needs of building users, the success or failure of 
architectural design, and the performance evaluation of the building after a period of completion, which 
will provide the basis and foundation for future architectural design [20]." Domestic scholars believe that 
POE refers to the collection of users' evaluation data on the built environment through a scientific system 
program, and through scientific analysis to understand their evaluation of the target environment several 
years after its completion [21]. 

The post-use evaluation (POE) discussed in this article is mainly aimed at the application of the 
environmental design field of the reconstructed buildings of Shanghai’s industrial heritage and a certain 
area around it. On-site surveys, on-site interviews, online and offline questionnaires are conducted on 
the reconstructed industrial heritage. Ways to collect people’s satisfaction evaluation of the built 
environment. Use the Likert scale method to assign a questionnaire to the various indicators specified by 
the park [22], analyze the correlation with the overall satisfaction of the park, analyze which index is 
greater for the overall satisfaction, and guide the optimization of the subsequent strategies According to 
analysis, there are 100 valid questionnaires online and offline. 

First, conduct a survey of the personnel visiting the park: 

Table 3-1 Basic Information of Visitors from Shangsheng Xinsuo 
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Research question Options Frequency percentage(%)
Cumulative

percentage (%)
A. Male 50 50 50
B. Female 50 50 100
B. 18-30 years old 64 64 64
C. 31-45 years old 30 30 94
D.46-60岁 6 6 100
B. Junior high school 3 3 3
C. High school or
technical secondary
school

4 4 7

D. Junior college 3 3 10
E. Undergraduate 78 78 88
F. Master's degree and above12 12 100
A. Before going to work 6 6 6
B. During lunch break 18 18 24
C. After get off work 18 18 42
D. Weekend 35 35 77
E. Holidays 23 23 100
A. Park manager 14 14 14
B. Businesses settled in the park12 12 26
C. Tourists 73 73 99
D. Other 1 1 100
A. Leisure, pastime 18 18 18
B. Play, sightseeing 31 31 49
C. Participate in activities 15 15 64
D. meet friends 13 13 77
E. Feel the history and culture14 14 91
F. Shopping 5 5 96
G. Entertainment and Catering4 4 100
A. Subway 33 33 33
B. Bus 14 14 47
C. Private car 13 13 60
D. Taxi 10 10 70
E. Motorcycle or electric car 11 11 81
F. Bicycle 14 14 95
G. Walking 5 5 100

100 100 100

1. Your gender

4. When do you usually visit
the local area?

total

5. Your role in the park

6. What is your usual
purpose of coming here?

7. The means of
transportation you take to

get here

 

The proportion of men and women visiting the park is the same; visitors to the park are 18-45 years 
old (96%), making up the majority. Most of the people visiting the park are tourists (73%); the purpose of 
the people visiting the park is somewhat scattered , Leisure, recreation (18%), play, sightseeing (31%), 
participation in activities (15%); in terms of the means of transportation used by visitors to the park, the 
number of people taking the subway is the largest (33%), followed by buses ( 14%), bicycles (14%) and 
private cars (13%), motorcycles (11%), walking (5%), because the Shangsheng·Xinsuo subway is not very 
convenient, the nearest subway station is 15 minutes walk from the park Minutes or more. 

(2) Evaluation and analysis of park satisfaction 

Enter 100 valid questionnaires from the Creative Park of Shangsheng New Research Institute into 
the computer, and use Excel software and SPSSAU software to perform satisfaction evaluation and 
analysis [23][24][25]. The correlation analysis of the various evaluation factors of the park is carried out, 
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and the average value of each factor and the analysis of the correlation coefficient of the overall 
satisfaction degree of the park are shown in Table 3-2. 

Table 3-2 The average value of each index of the Creative Park of Shangsheng Xinsuo and the correlation 
coefficient with overall satisfactio 

First-level evaluation
factor

Secondary evaluation factor
Average value of
first-level evaluation
factors

Average of secondary
evaluation factors

Correlation coefficient
between the overall
evaluation of the park
and the first-level
evaluation factor

The correlation coefficient
between the overall evaluation
of the park and the secondary
evaluation factors

1. The convenience of public transportation 3.51 0.565**
2. Internal traffic conditions 3.7 0.564**
3. Parking conditions 3.51 0.657**
4. Slow travel system 3.55 0.621**
5. Number and scale of public space 3.62 0.486**
6. Cleanliness of public spaces 3.69 0.583**

7. Acoustic environment in public space
(with or without noise pollution)

3.88 0.694**

8. The overall image of the building 3.82 0.559**
9. The degree of coordination between
industrial buildings and surrounding
buildings

3.52 0.545**

10. Utilization of the internal space of the
building

3.53 0.674**

11. The perfection of park facilities
(marking system, trash cans, rest facilities
and lighting facilities, etc.)

3.52 0.492**

12. Stairs, elevator installation situation
(location, quantity)

3.72 0.613**

13. Catering and commercial facilities 3.69 0.687**

14. Landscape greening in the park
(richness of plant species, etc.)

3.77 0.628**

15. Landscape facilities in the park
(sculptures, sketches, etc.)

3.47 0.579**

16. Decoration design style (color, wall,
material, etc.)

3.63 0.563**

17. Indoor temperature, humidity, air
quality

3.71 0.597**

18. Indoor lighting and lighting conditions 3.88 0.665**

19. Security of the park (fire protection,
security, etc.)

3.86 0.621**

20. Satisfaction of the park management
model

3.75 0.642**

21. Inheritance of historical context in the
park

3.61 0.660**

22. Industrial culture atmosphere 3.66 0.634**

3.88 3.88

the road and traffic 3.57 0.602**

public space 3.73 0.588**

construction space

Green landscape 3.62 0.604**

3.62 0.593**

Supporting service
facilities

3.64 0.597**

* p<0.05 ** p<0.01

indoor environment 3.74 0.602**

Park security 3.81 0.632**

Overall impression of
cultural heritage

3.64 0.647**

Overall evaluation of the park 1
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It can be seen from the above table that the respondents are very satisfied with the overall 
evaluation of the park (3.88 points). Among them, the safety satisfaction rating of the park is the highest 
(3.81), and the public space (3.73) and architectural interior space (3.74) are also rated higher first; the 
overall impression of other cultural heritage (3.64), green landscape (3.62), and supporting facilities 
( 3.64), architectural space (3.62) and road traffic (3.57) (Figure 3-8). 

 

 
Fig.3-8The average value of satisfaction evaluation of each first-level evaluation factor of 
Shangsheng ·Xinsuo 

 

○1 Road traffic satisfaction analysis 

Respondents have a slightly lower evaluation of road traffic satisfaction in the park (3.51), including 
public transportation convenience (3.51); internal traffic (3.7); internal parking (3.51) and chronic system 
(3.55). The survey found that the subway traffic of Shangsheng Xinsuo is not very convenient, and after 
AutoNavi POI analysis, Shangsheng Xinsuo is not in the core area of traffic, and the road traffic 
satisfaction evaluation is slightly low. 

○2  Public space satisfaction analysis 

Respondents have a high degree of satisfaction with public spaces in the park (3.73), including the 
number and scale of public spaces (3.62), the cleanliness of public spaces (3.69) and the acoustic 
environment of public spaces (3.88). 

The public space is very clean and chic, with the red carpet gathering square and the central festival 
square highlighting the characteristics of the park. The main traffic road in the surrounding cities is Yan'an 
West Road. However, although the entrance to the park is on Yan'an West Road, the main park is far 
away from Yan'an West Road, and there are tall trees for sound insulation (Figure 3-9). 

○3  Analysis of building space satisfaction 

Respondents have a rather uneven evaluation of the building space in the park, with an average 
overall satisfaction rating of 3.62 points, of which the overall evaluation is 3.88 points; the degree of 
coordination between industrial buildings and surrounding areas is 3.52; the use of internal space in the 
building is relatively high at 3.53. 
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The architectural style of the park is very different. To the northwest of the park is Capitel Yindu 
International Plaza. The height of the building is very high, far exceeding the other buildings of the 
Shangsheng Xinsuo, and the degree of coordination with the surrounding buildings is not very good. The 
internal space function replacement of the building is reasonable. The original site of Sunke Villa is well 
preserved and the original landscape is preserved. Now it has become the green core of the park (Figure 
3-10); the Navy Club retains the original architectural style and indoor outdoor swimming pool for people 
to visit. The internal function is changed to a restaurant, the blue water surface and the chic architectural 
space complement each other. Creating a comfortable and beautiful dining environment and photo 
environment (Figure 3-11) is a major attraction of the park. Columbia Country Club retains the baroque 
facade of the original building, and replaces the internal space function into a bookstore, the famous 
Takuya Bookstore (Figure 3-12), which increases the artistic atmosphere and vitality of the park. 

○4 Satisfaction analysis of supporting facilities 

Respondents had a relatively high rating of 3.64 for the satisfaction of supporting facilities in the 
park. The perfection of the park facilities is 3.52, which is relatively low. The stair setting in the park is 
3.79; the layout of catering and commercial outlets in the park is 3.69. 

The internal supporting facilities are relatively complete, with an exquisite park identification system 
(Figure 3-13), and a reasonable configuration of trash cans, but there are fewer recreational facilities in 
the park. The main seats in the park are those at the entrance of Starbucks, and the central festival 
square retains large tree flower beds. For tourists to rest and sit. The seats on both sides of the Navy Club 
swimming pool can only be used for meals. The park is fully equipped with catering and commercial 
outlets. 

○5  Satisfaction evaluation of park greening landscape 

The overall satisfaction of the park’s green landscape (3.62) was relatively high. Among them, the 
satisfaction of the park’s green landscape and the richness of vegetation were 3.77, which was the 
highest; the setting of landscape facilities in the park was 3.47, which was relatively low. 

The greening of the park is uneven, and the Sunke villa area has a high vegetation coverage rate and 
abundant plant species. 

○6  Satisfaction evaluation of indoor environment 

The overall satisfaction degree of the indoor space is 3.74, among which the decoration design style 
is 3.63, the indoor temperature, humidity, and air quality are relatively high 3.71, and the indoor lighting 
and lighting conditions are the highest at 3.88. 

People are more satisfied with indoor space. The interior decoration style is both Chinese and 
Western. For example, the Tsuta House Bookstore basically retains the original European and American 
column style, solid and gorgeous colonnades (Figure 3-14), and the original fireplace in the room is 
deliberately preserved. Now it is a bookstore that displays masterpieces. Place (Figure 3-15). There are air 
conditioners in the room to control temperature and humidity, etc., and the satisfaction is high. 

○7 7Safety Satisfaction Evaluation 

The overall satisfaction rating of the park’s safety is 3.81, of which the park’s safety (fire protection 
and security) is the highest at 3.86, and the park’s management model is 3.75, which is relatively high. 

During the investigation, there were people at the entrance of the park to check the health of the 
people who entered the park during the whole process, and they needed to wear a mask before entering 
the park. The park is patrolled by staff, and each building is equipped with fire-fighting equipment. The 
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cleaning staff in the park keeps the park clean and tidy at all times, and the management mode is highly 
satisfied. 

○8 Overall impression satisfaction evaluation of cultural heritage 

The overall impression of the industrial cultural heritage in the park is not very high at 3.64. Among 
them, the industrial historical context is the lowest in the park at 3.61 and the industrial cultural 
atmosphere is 3.66. 

Shangshengxin’s performance in the transformation of industrial heritage cultural heritage is not 
very good. The industrial cultural atmosphere of the park is not strong. 

 

 
Fig.3-9 Tall arbor at the 
entrance 

 
Fig.3-10Sunke Villa View 

 
Fig.3-11 Navy Club Swimming 
Pool 

 
Fig.3-12Facade of Tsutaya 
Bookstore 

 
Fig.3-13Park model signs 

 
Fig.3-14 Internal Colonnade of 
Tsutaya· Bookstore 

 
Fig.3-15 Tsutaya Bookstore 
Fireplace 
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4 Research on optimization of industrial heritage reconstruction strategy 
based on multivariate data 

Based on the above, the analysis of the satisfaction evaluation of various first-level indicators and 
the overall satisfaction evaluation of the park, and the analysis of the correlation between the first-level 
indicators and overall satisfaction can be seen (Figure 4-1). It can be seen from the figure that each of the 
first-level indicators has a significant correlation with the overall satisfaction of the park, including the 
overall impression of cultural heritage (industrial cultural atmosphere), park safety, park green landscape 
(setting of landscape sketches), park road traffic, etc. There are significant correlations, so priority is given 
to optimization strategies in these areas. 

 

Fig. 4-1 Correlation between two park level indicators and overall satisfaction 

4.1 Strategies for creating external space environment 

(1) Improve roads and traffic in the park 

From the analysis of AutoNavi’s POI data (Figure 2-4) and the current situation investigation, the 
Shangsheng Xinsuo is not on the core of transportation services, and the regional transportation 
convenience is poor. Select the road network system within 1km of the research area, extract the road 
centerline to generate the axis line network analysis [26]. Use spatial syntax software to perform 
calculations. According to the analysis of spatial syntax connectivity, it can be seen that Yan’an West Road 
where the main entrance of the Shangsheng Xinsuo is located is a busy section of urban traffic (4-2), 
which will cause traffic congestion and other traffic inconveniences. It is recommended to place the main 
entrance Go to Panyu Road to the south to improve the safety of the park. 
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Fig.4-2 Analysis of road crossing in Shangsheng Xinsuo, the warmer the color, the higher the crossing 

(2) Improve the spatial quality of streets and squares 

According to on-site survey and POE evaluation, the public space satisfaction rating of Shangsheng 
Xinsuo is high, but the space has defects. The problem with public space is that the space is large and not 
delicate. The red carpet square has only water spray installations and lacks greenery. Greening and 
artistic seating should be added to the streets between the Columbia Country Club and the Navy Club to 
make the space more comfortable, like the artistic seating set on the No. 8 Bridge in Shanghai (Figure 4-3). 

(3) Improve the green landscape of the park 

According to the current situation investigation and POE evaluation, the satisfaction evaluation of 
park greening is not very high. After analysis and research, the following strategies are given. 

1) Improve the greening rate of the park 

Shangsheng Xinsuo retains the original trees as the basic greening of the park, but the greening of 
the park is unevenly distributed, and the green area of the park should be increased. Reduce the 
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hardened area of the park and make the park greening balanced. It is possible to consider using vines for 
greening of building facades. For example, Huashan 1914 Creative Park, using vines for greening of 
building facades, enriches building facades and increases the greening rate (Figure 4-4); 

 

Fig.4-3 Shanghai "Eighth Bridge" Art Seat 

 

Fig.4-4 Facade Greening of Huashan 1914 Creative Park 

2) Smart ecological strategy 

The energy-saving and intelligentization of the park buildings is not strong, so the intelligent control 
system can be embedded in the park to create a smart park [27]. Formulate the following ecological 
strategies: 

The building quality of the Shangsheng Xinsuo is relatively good. While considering intelligence and 
intelligence, it also considers the energy-saving treatment of the park buildings (Figure 4-5). Add smart 
energy-saving technologies to the park buildings, such as geothermal pump technology, rainwater 
collection systems, photovoltaic power generation systems, smart shading systems, roof greening, 
reclaimed water recycling systems, dense tree canopies and other strategies to make the park more 
energy-efficient and smarter. 

 

Fig.4-5 The smart energy-saving landscape strategy of Shangsheng·Xinsuo 
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4.2 Strategies for building space environment creation 

According to the current situation investigation and POE evaluation, it can be seen that the 
environmental satisfaction of the building space of the Shangsheng Xinsuo is relatively poor, and the 
supporting facilities are defective. The specific strategy is as follows: 

(1) Building and improving the external space environment 

1) Setting of recreational facilities 

The setting of recreational facilities is to provide a place for creative workers in the park to rest and 
communicate, and at the same time to provide a place for tourists who come to the park for tourism and 
leisure to stop, which has a high impact on the satisfaction evaluation of the park. 

Recreational facilities should be creative and artistic. It is not only necessary to set up public seats 
that meet the basic service needs, but also pay attention to the creative design of the seats. For example, 
in the renovation project of the Genk coal mining plant in Belgium, Carmela Bogman industrial design 
company designed the special seats on the square, using flexible design techniques, cloud-like shapes and 
bright red, rendering the industrial atmosphere and artistic atmosphere. (Figure 4-6) 

2) Setting of identification facilities 

The sign system of the park is relatively complete, and the evaluation satisfaction is also high, but 
the creativity is not enough. The park should upgrade the sign system and add color classification signs. 
To guide (Figure 4-7). 

(2) Build and improve the internal space environment of the building 

1) Division of plant 

Vertical partition and horizontal partition 

Industrial production plants generally have a higher single-story height, a larger span, and a larger 
area of the plant space, which requires vertical addition and horizontal division of buildings in order to 
adapt to the use of different functional formats. When adding layers vertically in old buildings, lighter 
components should be used as much as possible to maintain the stability of the original structural 
components of the building. Ensure the security of the added layer. Keep the original building structural 
components from damage, and try to use lightweight components to ensure the structural safety of the 
added layer. When the large-space building is divided horizontally, the space is divided according to the 
building structure and the needs of the developer. The large-space horizontal partition is adopted, and 
the wall or iron foam board is added for the space partition. 

2) Shaping the indoor landscape 

In the creative industry park's indoor space landscape environment shaping, attention should be 
paid to: indoor lighting, indoor acoustic environment, and indoor air quality. 

○1  Indoor lighting conditions 

First, increase natural lighting: old industrial buildings have insufficient indoor lighting due to their 
own reasons. You can increase the window area, open windows on the roof, or use glass materials to 
increase indoor and outdoor permeability, increase lighting, and save energy. . 

Second, design the indoor lighting: the lighting transformation of the creative park needs to be 
designed for different formats and functions, and the lighting is used to adjust the indoor atmosphere. 
For example, restaurants need darker and warmer lights, and bars need colorful lights. Offices, studios 
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and other places need bright lighting design. For example, in the lighting design of the Tuguya Bookstore 
of Shangsheng Xinsuo, white and soft yellow light make the reading experience better (Figure 4-8). 

○2 Indoor acoustic environment 

First of all, in the renovation of the plant space, the dynamic and static division of the plant should 
be considered. For museums, exhibition halls and other places that require quietness, sound insulation 
treatment, such as adding green plants, laying carpets, etc., reduces noise. 

○3 Improvement of indoor air quality 

For industrial plants, the ventilation effect of the plant is not very good, and the air quality of the 
plant space is affected. The improvement measures are as follows: First, open windows and skylights to 
increase the permeability of indoor and outdoor spaces. The second is the use of air conditioners to 
adjust indoor air quality. Third, a variety of green plants should be used to improve the air quality of the 
environmental space. 

4.3 Humanistic environment construction strategy 

According to the preliminary investigation and analysis and POE evaluation analysis, the average 
satisfaction of the overall impression of cultural heritage of the first-level impact factor park is relatively 
high (3.64) and the overall satisfaction evaluation of the park has a significant correlation. Therefore, the 
following optimization strategies for the park are given: 

Suggestions for the inheritance of historical context 

1) Increase the industrial heritage symbol 

Shangsheng Xinzheng did not do well in the historical inheritance of industrial heritage. Except for 
some text descriptions, no traces of industrial heritage can be seen, and landscape sketches showing the 
industrial production scene of the year should be added. For example, Shanghai Hongfang uses the steel 
of the former Shanggang No. 10 Plant to produce landscape sketches for display, adding an artistic sense 
and an industrial cultural atmosphere (Figure 4-9). 

2) Setting up a museum 

The museum can directly preserve the tangible cultural heritage and intangible cultural heritage of 
the park, and use it as an attraction point of the park, attracting more people to visit and stay and 
remember the industrial history and culture. 

 
Fig.4-6：Seat setting on the 

plaza of Genk Coal Mining Plant, 
source: "Leaf Space" public 

account 

 
Fig.4-7：Sign at the entrance 
of Wuhan Hanyang Creative 

Park, source: Internet 

 
Fig.4-8：Interior lighting 

conditions of 
Shangsheng·Xinsuo 

2008



 
Fig.4-9：Landscape sketches of 

Shanghai Hongfang Creative 
Park, source: Internet 

  

5 Conclusion 
According to relevant literature and research, protection and reuse is undoubtedly the most 

advantageous and effective method for dealing with the problem of urban old industrial heritage. This 
paper mainly uses the methods of commenting big data, AutoNavi POI and on-site survey questionnaires 
to analyze the status quo of the park, and then uses the POE evaluation method to evaluate the strategy, 
and optimizes the strategy based on the relevant evaluation using space syntax. According to the type 
and basic situation of the transformation of Shanghai’s old industrial plants into creative industrial parks, 
and the establishment of an evaluation index system based on relevant literature research, qualitative 
and quantitative research and analysis of the transformation of Shanghai’s industrial heritage. 
Established 9 first-level indicators such as road traffic and park public space, and 22 second-level 
indicators such as public transportation convenience for satisfaction evaluation analysis and correlation 
analysis with the overall evaluation, and the following conclusions were formed: 

(1) According to current research and POE analysis, Shangsheng Xinsuo District has diverse 
architectural styles and exquisite and fashionable public spaces, especially the Takuya Bookstore, which 
has become the business card of the park. The level of greening structure in the park is unreasonable. 
The greening coverage of Sunke Villa’s garden is very High, and other areas are clearly insufficient. Potted 
plants and shrubs can be used to balance the green coverage. Add industrial art landscape sketches to 
make up for the shortcomings of the industrial culture in the park. However, it is a good idea to transform 
Shanghai's excellent creative park, and the overall satisfaction rating is very high. 

(2) According to the current situation investigation and the POE evaluation of the park, the factors 
that have a greater impact on the satisfaction of the park are the overall impression of the park’s cultural 
heritage (Figure 3-1), park safety, green landscape, internal space environment, road traffic, The 
supporting facilities, architectural space, and public space in the park highlight cultural consumption and 
spatial experience. 
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Abstract 

Urban vulnerability has always been the main component of urban planning research, and it is an 
important basis for judging whether urban development is healthy and sustainable. As the largest 
old industrial bases in the country, northeast China has embarked on a development path 
dominated by heavy industry under the planned economy system. Its industrial structure is not 
sustainable, and it requires long-term reliance on natural resources. The ecological environment 
has been destroyed. Studying the urban vulnerability of old industrial bases in northeast China is 
of great significance for their revitalization as well as the promotion of high-quality urban 
development in China. Using 12 prefecture-level cities in the Heilongjiang Province in northeast 
China as the research subjects, an evaluation index system was constructed from four subsystems: 
ecological environment, resources, society, and economy. The spatial pattern and dynamic 
evolution of urban vulnerability from 2010 to 2019 were analyzed using the entropy method, 
comprehensive index method, and grey relational grade. The results were as follows. (1) Spatially, 
the urban vulnerability pattern of Heilongjiang Province in 2015 showed clustering of high-
vulnerability areas, and then the overall urban vulnerability decreased and tended to be evenly 
distributed. (2) In terms of time, the urban vulnerability of Heilongjiang Province showed an 
upward trend from 2010 to 2013 and gradually decreased from 2013 to 2019. Resource 
vulnerability, ecological vulnerability, and social vulnerability steadily decreased, whereas 
economic vulnerability first increased and then decreased. (3) The correlation between urban 
comprehensive vulnerability and ecological vulnerability in Heilongjiang Province was the highest 
in 2010, and the correlation between urban vulnerability and economic vulnerability was the 
highest in 2013–2015, and then the correlation shifted to social vulnerability. In the future, during 
the revitalization of the old industrial bases, Heilongjiang Province should strengthen economic 
transformation, optimize the industrial structure, strengthen ecological civilization, and improve 
the utilization rate of resources. 
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1. The introduction  
In the 1970s, the concept of "vulnerability" was introduced into the field of natural disasters(Turner et al., 
2003) and then gradually extended to the field of social sciences(He and Zhang, 2011). Urban vulnerability 
is an extension of traditional vulnerability research in the field of city planning (Zhang et al., 2015, Fang et 

al., 2016). However, urban vulnerability is different, and the ability to resist interference is also different. 
As a complex system coupled with ecological, resource, social, and economic subsystems, the change in 
the vulnerability of any subsystem will lead to a change in urban vulnerability. Therefore, urban 
vulnerability needs to be subdivided into ecological vulnerability, resource vulnerability, social vulnerability, 
and economic vulnerability from the perspective of coupling. It is of theoretical and practical significance 
to analyze subsystem vulnerability of the city, study the development status of the city, convert findings 
into decision-making information, and relate feedback to the decision-makers and planners of urban 
development. This is essential to the future development mode of the city and the quality of life of its 
people. Studies on vulnerability at home and abroad have mainly focused on exploring the connotation of 
vulnerability (Vogel, 2004, Adger et al., 2006) , the construction of a conceptual vulnerability model (Lee, 
2014, Wang et al., 2013, FERDINANDO et al., 2002) and overall vulnerability assessment (Bo et al., 2015, 
Lin et al., 2014). The existing research results provide scientific theoretical support for expanding the study 
of urban vulnerability. In recent years, Chinese scholars have researched resource cities and coastal cities 
in domains such as urban vulnerability and its dynamic evolution process, and dynamic studies of urban 
vulnerability have already been completed(Yu, 2014, Mei et al., 2018, Yanzhong et al., 2020). However, 
there are still some deficiencies in the study of the urban vulnerability of old industrial bases. The 
evaluation system in the existing research is insufficient. Furthermore, the scope of the evaluation method 
is limited, and it does not represent the urban vulnerability of old industrial bases that depends on the 
development of heavy industry. 

 Therefore, from the perspective of coupling, this study comprehensively evaluated the urban vulnerability 
of Heilongjiang Province in 2010, 2013, 2015, 2017, and 2019, and analyzed the urban vulnerability from 
the whole, temporal, spatial, and subsystem perspectives. In the second part of this study, the study area 
and data sources are briefly introduced. In the third part, an urban vulnerability evaluation model is 
constructed, and the evaluation results are analyzed in the fourth part. In the fifth part, the urban 
vulnerability analysis conclusion and urban development suggestions are presented. 
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2. Research area and data sources 
2.1. Study area overview 

 

Figure 1 Location map of the study area. Source: Authors, 2021. 

The study area is located in northeast China, within 121°11ʹ–135°05ʹE, 43°26ʹ–53°33ʹN. The administrative 
area covers 473,000 km2. It is the northernmost provincial administrative region of China. Heilongjiang 
Province borders Russia to the east and north, and Inner Mongolia and Jilin Province to the west and south. 
As one of the earliest old industrial bases in China, it has embarked on a road of economic development 
dominated by heavy industry under the traditional Chinese economic system.   

2.2. Data sources 

The research data in this study included social, economic, resource, and environmental basic data for cities 
in Heilongjiang Province during 2010, 2013, 2015, 2017, and 2019. The basic data are mainly from the 
"Statistical Yearbook of Chinese Cities," the "Statistical Yearbook of Heilongjiang Province, "Heilongjiang 
Province city social and economic statistics yearbooks, and other statistical data. The data for the Great 
Khingan Mountains and Daxinganling area in Heilongjiang Province are missing because of the long periods 
with incomplete statistics; thus, the evaluation and analysis for these areas were not included in this study.  
The urban spatial data of Heilongjiang Province used in this study were obtained from the National Basic 
Geographic Database. Basic data processing and analyses were performed using Microsoft Excel and SPSS. 
Spatial data analysis and visualization were performed using GeoDa software and ArcGIS Pro2.7 software. 

3. Index system and evaluation model  
3.1. Index system construction  

At present, research on the vulnerability of industrial cities dominated by heavy industry is still insufficient, 
and the vulnerability evaluation index system of industrial cities is incomplete. Therefore, based on the 
principles of science, systematics, and availability, the evaluation index system for urban vulnerability was 
improved while referring to the existing research results(Yanzhong et al., 2020, Wei-ke, 2020, Haining et 

al., 2018). The relevant indexes characterizing the urban characteristics of old industrial bases were added. 
Using the prefecture-level cities of Heilongjiang Province during five periods as the research subjects, 35 
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evaluation indexes in four areas, including resources, ecology, society, and economy, were selected to form 
the vulnerability evaluation index system of heavy industry cities. 

3.2. Evaluation model construction 

(1) Data standardization 

Urban vulnerability evaluation factors have different evaluation dimensions and orders of magnitude. To 
eliminate the influence of the index dimensions, it is necessary to standardize the basic data. When the 
index is larger and city vulnerability is higher, the index is positive, such as the comprehensive energy 
consumption of industrial enterprises and the proportion of secondary production to gross domestic 
product (GDP). Negative indicators are opposite, such as sewage treatment rate and natural gas 
penetration rate. The greater the negative indicators, the lower the degree of urban vulnerability. Positive 
and negative evaluation indicators have opposite effects on urban vulnerability, such that positive and 
negative indicators are standardized according to Equation 1 and Equation 2, respectively. 

𝝌𝒊𝒋 =
𝑿𝒊𝒋 − 𝒎𝒊𝒏{𝑿𝒊𝒋}

𝒎𝒂𝒙 {𝑿𝒊𝒋
} − 𝒎𝒊𝒏{𝑿𝒊𝒋}

 

Equation 1 

𝑥𝑖𝑗 =
𝑚𝑎𝑥{𝑋𝑖𝑗} − 𝑋𝑖𝑗

𝑚𝑎𝑥{𝑋𝑖𝑗} − 𝑚𝑖𝑛{𝑋𝑖𝑗}
 

Equation  2 

In the equation: x ij is the standardized value of each evaluation index; X ij is the original data of evaluation 
index. 

(2) Index weight determination 

To avoid the subjectivity of weight assignment and ensure its scientific objectivity, the entropy method, 
which can represent the degree of disorder of index information, was selected to determine the weight of 
the evaluation index. As an objective weighting method, the entropy method discriminates the weight 
coefficient according to the degree of disorder of the index information. The less useful information an 
index contains, the higher the information entropy and the smaller the weight. Conversely, the smaller the 
information entropy, the higher the weight of the coefficient of the index. We calculated the weight using 
the entropy method according to Equation 3, Equation 4, and Equation 5: 

𝑦𝑖𝑗 =
𝑥𝑖𝑗

∑ 𝑥𝑖𝑗

𝑚

𝑗=1

(0 < 𝑦𝑖𝑗 ≤ 1) 

Equation 3 

𝑒𝑗 = −

∑ 𝑦𝑖𝑗 𝑙𝑛 𝑦𝑖𝑗

𝑚

𝑖=1

𝑙𝑛 𝑚
 

Equation  4 

𝑤𝑖 =
1 − 𝑒𝑗

𝛴𝑖=1
𝑛 (1 − 𝑒𝑗)

 

Equation  5 

The weight of each index in the urban vulnerability assessment system of Heilongjiang Province was 
obtained using the calculations above (Table 1). 
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Table 1 Urban vulnerability evaluation Index System for Heilongjiang Province. Source: Authors, 2021. 

Elements 
layer 

Rule layer Index layer 
Unit 

Index type Weight 

Resource 
vulnerability 

Resource 
sensitivity 

Electricity consumption per unit 
of GDP KWh/10,000 yuan + 0.0356 

Water consumption per unit of 
GDP m³/10,000 yuan + 0.0487 

Energy consumption per unit of 
GDP 

T Standard 
coal/10,000 yuan + 0.0264 

Comprehensive energy 
consumption of industrial 

enterprises 
Tons of standard 

coal + 0.0681 

Resource 
adaptability 

Per capita daily domestic water 
consumption l + 0.0234 

Resource 
resilience 

Natural gas penetration % - 0.0223 

Water penetration rate % - 0.0312 

Ecological 
vulnerability 

Ecological 
sensitivity 

Discharge of industrial 
wastewater 104t + 0.0501 

Industrial soot emission 104t + 0.0577 

Industrial sulfur dioxide 
emissions 104t + 0.0528 

Ecological 
adaptation 

Sewage treatment rate % - 0.0552 

Garbage harmless treatment 
rate % - 0.0026 

Comprehensive utilization rate 
of industrial solid waste % - 0.0775 

Ecological 
resilience 

Afforestation coverage rate of 
built-up area % - 0.0433 

Per capita park green area m2 - 0.007 

Government spending on 
environmental protection and 

energy conservation 
Ten thousand 

yuan - 0.0048 

Social 
vulnerability 

Social 
sensitivity 

Registered urban unemployment 
rate 

% 
+ 0.0173 

Urban population density People/km3 + 0.0173 

Per capita construction land m2/People + 0.041 

Proportion of secondary industry 
employees % + 0.0326 
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Social 
adaptability 

Number of college students per 
10,000 people People - 0.0123 

Number of buses per 10,000 
people Amount - 0.0036 

Number of hospital beds per 
1000 people Piece - 0.0166 

Number of doctors per 1000 
people People - 0.017 

Social 
resilience 

Financial expenditure on science 
and technology 10,000 yuan - 0.0054 

Financial education expenditure 10,000 yuan - 0.0118 

Financial expenditure on medical 
and health care 10,000 yuan - 0.0081 

Fiscal social security 
expenditures 10,000 yuan - 0.0051 

Economic 
vulnerability 

Economic 
sensitivity 

Ratio of primary industry to GDP % + 0.0266 

Ratio of heavy industry to gross 
industrial output 

% 
+ 0.1271 

Economic 
adaptability 

Gross regional product per 
capita 

Ten thousand 
yuan - 0.0033 

Ratio of secondary industry to 
GDP % - 0.0098 

Ratio of tertiary industry to GDP % - 0.0108 

Economic 
resilience 

Per capita disposable income of 
urban residents Yuan - 0.0127 

Per capita disposable income of 
rural residents Yuan - 0.0151 

(3) Calculation of urban vulnerability index  

A comprehensive index method was adopted to calculate the comprehensive vulnerability of the city. The 
index data after the standardized processing were multiplied by the weight determined by the entropy 
method, and all the results were summed to obtain the urban vulnerability index for the city. The urban 
vulnerability index for the city was calculated using Equation 6: 

𝑈𝑉𝐼 = ∑ (𝑤𝑖 × 𝑥𝑖𝑗)       𝑖
𝑛

𝑗=1
= 1,2 … 𝑚 

Equation  6 

In the equation, wi is the weight coefficient of item I, and X ij is the standardized value of item I. 

 (4) Urban vulnerability classification 

Based on the existing research results, the urban vulnerability of Heilongjiang Province was divided into 
five grades according to the urban vulnerability index. The urban vulnerability index had slight vulnerability 
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at 0–0.20, low vulnerability at 0.20–0.40, moderate vulnerability at 0.40–0.60, high vulnerability at 0.60–
0.80, and extreme vulnerability at 0.80–1.00 (Table 2). 

Table 2 Urban vulnerability assessment grading standard of Heilongjiang Province. Source: Authors, 2021. 

Vulnerability 
composite 
index 

［0，0.20) ［0.20，0.40) ［0.40，0.60) ［0.60，0.80) ［0.80，1.00) 

Vulnerability 
degree 

Micro 

vulnerable 

Low vulnerable Moderately 
vulnerable 

High 
vulnerability 

Extremely 
vulnerable 

(5) Spatial autocorrelation analysis 

Spatial autocorrelation analysis reveals interdependent and interrelated relationships between adjacent 
geographical units in a certain attribute in space. In this study, Moran's index (Moran's I) was used to 
characterize whether there was spatial autocorrelation in the urban vulnerability of cities in the study area. 
The range of values of Moran's I is -1 to 1. When it is greater than 0, it indicates a positive spatial correlation, 
and the closer it is to 1, the stronger the correlation. When it is less than 0, it indicates a negative spatial 
correlation. As Moran's I approaches -1, the strength of the negative spatial correlation increases.  

(6) Grey correlation analysis 

Grey correlation analysis is a method to measure the degree of correlation between different systems 
according to the degree of similarity or dissimilarity of their developmental trends. In this study, the urban 
vulnerability index was used as the reference series, and the vulnerability indexes of the ecological, 
resource, social, and economic subsystems were used as the comparison series, and the grey correlation 
degree analysis was conducted.  

4. Spatial-temporal evolution analysis of urban vulnerability 
Table 3 Urban vulnerability Index of Heilongjiang Province from 2010 to 2019. Source: Authors, 2021. 

                     Year 
City 2010 2013 2015 2017 2019 

Harbin 0.363577 0.441948 0.374269 0.234397 0.208803 

Qiqihar 0.385329 0.428373 0.473 0.303184 0.280641 

Jixi 0.412248 0.514896 0.527105 0.361344 0.31017 

Hegang 0.370934 0.476119 0.429704 0.35589 0.27668 

Shuangya shan 0.458914 0.440644 0.462222 0.333587 0.336582 

Daqing 0.458643 0.486496 0.408664 0.373835 0.309178 

Yichun 0.390038 0.448916 0.4235 0.386757 0.356592 

Jiamusi 0.370589 0.39653 0.423078 0.265229 0.236636 

Qitaihe 0.416844 0.492773 0.455123 0.329802 0.29724 

Mudanjiang 0.3835 0.438536 0.405464 0.304689 0.262148 

Heihe 0.304607 0.419637 0.316867 0.276916 0.230337 

Suihua 0.369238 0.401088 0.394618 0.313374 0.286313 

2018



 

Figure 2 Urban vulnerability level of Heilongjiang Province from 2010 to 2019. Source: Authors, 2021. 

The urban vulnerability index of 12 prefecture-level cities in Heilongjiang Province at the temporal scale of 
5 years was calculated (Table 3). According to the classification of urban vulnerability, spatial analysis, and 
the grey correlation analysis were used to analyze the spatial and temporal dynamic evolution of urban 
vulnerability in Heilongjiang Province over 10 years. According to the urban vulnerability assessment 
grading standard of Heilongjiang Province, the urban vulnerability comprehensive index of prefecture-level 
cities in Table 3 was graded. ArcGIS software was used for visual processing (Figure 2). 

4.1 Overall urban vulnerability analysis 

Table 3 shows differences in vulnerability among the 12 prefecture-level cities in Heilongjiang Province, 
and the overall vulnerability shifted from moderate to low, exhibiting a trend of a "slight increase to a 
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steady decline." In 2010, the urban vulnerability composite index of Jixi, Shuangyashan, Daqing, and Qitaihe 
was relatively high and at the moderate vulnerability level. The ecological environment of these four cities 
was depleted, the industrial structure was single and unsustainable, and the industrial development was 
mainly dependent on energy exploitation, which led to the increased vulnerability of the resource 
subsystem in the city. In 2013, the urban vulnerability index of Heilongjiang Province continued to rise, 
except in Jiamusi, which was still at a low vulnerability level. All other cities were at a moderate vulnerability 
level. The vulnerability of Jixi and Qitaihe was the highest, mainly because of the decrease in the proportion 
of secondary and tertiary industries in the GDP, the significant increase in the proportion of heavy industry, 
and the increased dependence of urban development on heavy industry, leading to a significant increase 
in the vulnerability of the economic subsystem. This situation was somewhat improved in 2015. The 
comprehensive vulnerability index of Qiqihar, Jixi, and Jiamusi increased, whereas most cities exhibited a 
slight decrease. As can be seen from Figure 2, from 2017 to 2019, the comprehensive vulnerability indexes 
of cities at the local level all showed a downward trend, and the vulnerability grades all decreased to low 
vulnerability. The comprehensive and resource vulnerability indexes of Daqing and Yichun were relatively 
higher than those of other cities, and the vulnerability indexes of ecological, social, and economic 
subsystems were not significantly different from those of other cities. This was because the development 
focus of Heilongjiang Province shifted from energy exploitation to heavy industry manufacturing. While 
developing heavy industry, it increased the proportion of tertiary industry and enriched the industrial 
structure. 

In summary, there were differences in the development of prefecture-level cities in Heilongjiang Province. 
However, with the implementation of policies, such as economic transformation and revitalization of the 
old industrial bases in northeast China, the overall vulnerability of cities has been effectively alleviated, 
urban carrying capacity has been increased, resource allocation of different cities has been balanced, and 
the urban development gap has gradually narrowed. 

4.2 Analysis of dynamic evolution of urban vulnerability 

 

Figure 3 Trends in urban vulnerability indexes from 2010 to 2019. Source: Authors, 2021. 

Table 4 Moran's Index of urban vulnerability 2010-2019. Source: Authors, 2021. 

Year 2010 2013 2015 2017 2019 

P-Value 0.0030 0.0650 0.0070 0.1200 0.1480 

Z scores 2.9424 1.5648 3.0301 1.2436 -1.0550 

Moran’I 0.2253 0.0464 0.2577 0.0649 -0.2675 
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Based on changes in the vulnerability indexes of each city (Figure 3), the vulnerability indexes of the city as 
a whole showed a declining trend over time. From 2010 to 2013, the comprehensive vulnerability of all 
cities, except Shuangyashan City, increased significantly. From 2013 to 2019, the comprehensive 
vulnerability index of all cities decreased, except for Shuangyashan City—its index increased slightly in 2015. 
From 2017 to 2019, the vulnerability index of cities in the study region remained below 0.4, indicating that 
the vulnerability of cities has improved significantly in recent years. 

GeoDa software was used to conduct a spatial autocorrelation analysis of comprehensive urban 
vulnerability in the study area from 2010 to 2019 (Table 4). The years 2010 and 2015 were statistically 
significant (P<0.01) based on Z scores, with confidence levels greater than 99%. However, the rest of the 
years were not statistically significant. Therefore, the analysis of Moran's I in 2010 and 2015 showed that 
urban vulnerability exhibited a positive spatial correlation. Urban vulnerability in the study area generally 
increased in 2013, with most cities increasing to a moderate vulnerability status. After 2015, urban 
vulnerability decreased, and the vulnerability gap between cities narrowed, showing a balanced spatial 
distribution across the province. Table 4 shows that the spatial distribution of urban vulnerability was 
gradually balanced and discrete, indicating that urban revitalization and transformation development of 
the old industrial bases in Heilongjiang Province was quite effective. 

4.3 Evolution analysis of subsystem vulnerability 

 

Figure 4 Changes in subsystem vulnerability indexes from 2010 to 2019. Source: Authors, 2021. 
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Figure 5 Changes in the degree of subsystem vulnerability correlation from 2010 to 2019. Source: Authors, 
2021. 

In the study area, the vulnerability of the urban resource subsystem fluctuated and declined. Figure 4 
shows that the vulnerability of the urban resource subsystem was related to national regulation and 
resource demand, such as water, electricity, and energy consumption per unit GDP. The vulnerability of 
the ecological subsystem constantly decreased because the national government enacted a policy of green 
development and ecological priority, and local governments have actively conducted several projects, such 
as protecting the ecological environment and reducing waste discharge. Using ecological environmental 
protection as the premise for urban development, the problem of ecological environmental pollution 
caused by the excessive development of heavy industry has been alleviated to a large extent. Furthermore, 
investment in environmental protection has increased and repaired and protected the existing ecological 
environment. 

Under the policy of green development enacted by the state, Heilongjiang Province, which has heavy 
industry as its main industry, has suffered an impact on its economy to a degree. Although the ecological 
vulnerability has decreased, the vulnerability of its economic subsystem has increased significantly. During 
this period, the urban economic transformation was unsuccessful because it mainly relied on the energy 
industry and heavy industry manufacturing to drive urban development. However, after 2017, the 
vulnerability of the urban economy in Heilongjiang Province decreased significantly, primary and secondary 
industries have steadily increased, and the development of tertiary industry has also significantly improved. 
From 2010 to 2013, the vulnerability of the social subsystem increased slightly and then declined steadily 
and was closely related to governmental investment in infrastructure construction and further 
improvement of the social security system. 

The grey correlation degree analysis of the vulnerability of each urban subsystem and the comprehensive 
urban vulnerability index from 2010 to 2019 (Figure 5) showed that the degree of correlation between 
urban vulnerability and ecological subsystems was the highest in 2010, and the degree of correlation 
between the vulnerability of the economic subsystem and comprehensive urban vulnerability was the 
highest in 2013 and 2015. In 2017 and 2019, the overall vulnerability of the city, the subsystems, and the 
social subsystem decreased. Therefore, the correlation between the comprehensive vulnerability of the 
city and the social subsystem was the highest. 

5. Conclusion 
This study analyzed the comprehensive vulnerability, spatiotemporal dynamic evolution, and vulnerability 
of the four subsystems of resources, ecology, economy, and society and drew the following conclusions: 
(1) From a spatial perspective, the pattern of the urban vulnerability of Heilongjiang Province in 2015 
showed a cluster of high-vulnerability areas. Overall urban vulnerability decreased and tended to be evenly 
distributed. This showed that the strategies to revitalize the old industrial bases in northeast China were 
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effective, and the urban development potential of Heilongjiang Province improved. In the future, the 
reform policy of the old industry should continue to follow the current urban development model, such as 
protecting the urban ecological environment and strengthening urban economic transformation. 
(2) From a temporal perspective, the urban vulnerability of Heilongjiang Province exhibited an upward 
trend from 2010 to 2013 and a gradual decline from 2013 to 2019, when resource vulnerability, ecological 
vulnerability, and social vulnerability all declined steadily. However, economic vulnerability showed an 
upward and then downward trend. The fluctuating trend of economic vulnerability showed that the 
economic development and transformation of Heilongjiang Province had an effect. In the future, we should 
continue to adjust the industrial structure, increase investment in science and technology, develop high-
tech industries, and reduce economic vulnerability. 
(3) The correlation between urban vulnerability and ecological vulnerability in Heilongjiang Province was 
the highest in 2010. The correlation between urban vulnerability and economic vulnerability was the 
highest in 2013–2015, and then the highest correlation shifted to social vulnerability. Although urban social 
security and infrastructure construction are steadily increasing, unbalanced and inadequate conditions 
remain. With urban development, we should strengthen the policy tilt of the social security system and 
resource allocation, increase the investment share of education and medical care, improve infrastructure 
construction, and reduce the vulnerability of urban society. 
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Abstract

This paper discusses mountain cities of vulnerability from application of the driver-pressure-state-
impact-response (DPSIR) framework. Take Zhao Tong, as an example. Firstly, with the aid of
DPSIR model, three factors both social - economic - natural, the target layer is decomposed into
driving force, pressure, status, impact and response rule of five layers, the four indexes to
construct the evaluation index system. Secondly, from the exposure, sensitivity and adaptability
of three factors, comprehensively selected 26 evaluation factors to construct the ecological
vulnerability evaluation system. The spatial principal component analysis (PCA) method was
applied to extract the weights of the factors for constructing the evaluation system. Finally,
ecological vulnerability of Zhao Tong was evaluated by combining the ecological vulnerability
assessment theory and the spatial superposition method. The results showed that the
vulnerability in the northern and southwestern parts of Zhao Tong mainly belongs to the weak
intensity, and the land type is mainly mountainous and hilly areas with sparse population
distribution. Secondly, Zhao Tong is more vulnerable to high disaster risk areas in the urban
fringe affected by climate change than other areas. Finally, the corresponding elastic planning
intervention is applied to the urban spatial units with different vulnerability characteristics.

Keywords

Urban vulnerability, Mountainous city, DPSIR

1. Introduction
Mountain area is an important part of human settlement space system. The complexity of regional
environment, the closure of traffic conditions and the backwardness of economic development
determine the particularity of mountain human settlement environment construction (Li,2014). Because
of the complex terrain and the large relative height difference, mountain city is easy to form a well-
scattered and rich urban landscape, but also because of the fragile geological environment, it is the
region of geological disasters. Affected by climate change, the hazards of geological disasters in mountain
towns are becoming more and more obvious. Nowadays, vulnerability assessment and resilience planning
are one of the problems that must be solved in the development of mountain cities. The quality of urban
outer space is directly related to the quality of urban space and affects the development of the city.
Mountain cities have the characteristics of strong correlation with the external environment. Due to the
complexity of mountain terrain, urban construction is different from that of plain cities. The layout of
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mountain cities is flexible and changeable, and the environmental characteristics determine the urban
characteristics. Therefore, it is very important to carry out the vulnerability assessment of the external
environment of mountain cities for urban development.

Huang and Peng (2017) demonstrated the transition from block opening to space sharing in mountain
cities, including the transformation of planning concepts and the roles of relevant subjects. In addition,
GIS technology can also be used to identify the spatial form of mountain cities, construct landscape
security pattern(Huang et al., 2019; Yu et al., 2009), sort out the status and history of mountain cities,
classify mountain types according to geological structure or comprehensive natural factors, and identify
the core factors that affect the change of mountain cities and their relationships based on time context.
Combined with relevant data, a system model is established to predict the future trend of change (Li et
al.,2016), and the efficient utilization of underground space in mountain cities is emphasized
(Wang,2015), so as to put forward the future development strategy of mountain cities. To sum up, the
current research trend mainly focuses on the spatial planning of mountain cities (Mao, 2016), landscape
security pattern and ecological protection (Lu,2019). However, there are few theoretical studies on
resilience planning and vulnerability of mountain cities.

Vulnerability is regarded as the result of multiple factors. In 1996, IPCC gave the definition of vulnerability:
"Vulnerability refers to the degree of damage or injury of a vulnerable system, depending on its exposure,
sensitivity and adaptive capacity (Houghton,1996)".Methods to characterize vulnerability are debated in
both theory and in practice. Li Tong yue(2017) established the research framework, evaluation index
system and evaluation model of "expose-sensitive-adaptation" urban vulnerability. He used principal
component analysis and cluster analysis to study urban spatial vulnerability. In another method that has
been used to assess vulnerability, urban disaster risk, urban vulnerability and disaster relief capacity are
closely related to urban comprehensive disaster risk coefficient. Considering the disasters such as
earthquake, fire, landslide and debris flow in mountain cities, the disaster risk assessment system of
mountain cities is constructed (Chen. Et al.,2020), and the vulnerability optimization model of mountain
cities is built on this basis. Basing on panel data from Urban Audit database and a set of newly developed
indicators, Carlos Tapia. et al.,(2017) assessed urban vulnerabilities. This knowledge is a necessary step to
advance in the understanding of urban risks to climate change. Besides, integrates GIS-based modelling
along with a spatial multi-criteria analysis of social vulnerability ， through interdisciplinary approaches
that enhance less detailed datasets, which leads lead to better targeted mitigation efforts (Iuliana Armas,
2017). At present, most academic studies focus on regional and urban scales, but do not carry out
vulnerability assessment on the inner and outer spatial classification of mountain cities.

Urban vulnerability refers to the ability of a city to resist the interference of internal and external natural
factors, such as resources, ecological environment, economic and social development, as well as human
factors in the process of development. Vulnerability assessment and analysis are crucial for resilient
urban planning, which is to identify and measure the types, scope, intensity and spatial distribution of
environmental risks faced by cities. However, the current study of urban vulnerability cannot meet the
above objectives: (1) The accuracy of spatial pattern identification of urban vulnerability is not enough.
Space is an important dimension of urban vulnerability research. Some ecological spaces outside cities
are more vulnerable than other areas ； (2) The pertinence of urban vulnerability research conclusions
and the operability of flexible planning are not enough. The outer space of the city takes the boundary of
the current built-up area as the inner boundary line, and the regional boundary directly influenced by the
city as the inner boundary line. Its space covers not only the rural-urban fringe, but also urban functional
areas such as urban industrial zones, satellite cities, and various development zones that the city expands
outward in the form of enclaves. It is a space of interaction and intersection between urban and rural
areas, and can also be understood as "urban-rural transition zone"（Li,2014）. It is necessary to protect
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the external space environment in order to fundamentally solve the problems of various urban disasters
caused by climate change. Only the healthy development of the external environment can provide more
ecological function support for the city, react on the urban environment and guide the healthy
development of the city.

The DPSIR (Driver-Pressure-State-Impact-Response) model is a conceptual model of an evaluation index
system widely used in environmental systems. It is an adaptive management tool that analyses
environmental problems by establishing causal relationships between activities and environmental and
socio-economic impacts (Gari, et al. 2015). The basic assumption of this framework is that social and
economic developments (drives) exert pressure on the environment and lead to changes in the state of
the environment -- which have potential effects and ultimately lead to social responses to drives, or
directly reflected in pressures, states, or influences. The DPSIR model is introduced into the composite
urban system to sort out the relationships between society, economy, resources and environment,
simplify complex problems and provide a basis for more detailed analysis (NESS, et al. 2010). It can be
used for research at any scale, from global scale to mountain scale. It also supports integrated,
multidimensional evaluation. Wu, et al.(2019) constructed DPSIR model for three aspects of social,
economic and natural factors to evaluate regional ecological security, and identified ecological sources
based on multi-scale analysis of landscape connectivity. Finally, they proposed that ecological security
pattern construction is an important way to guarantee urban ecological security. Zheng, et al. (2018)
constructed the conceptual model of urban climate carrying capacity, the evaluation index system and
evaluation model of climate carrying capacity based on the DPSIR model. They proposed weather
carrying capacity and spatial adaptation method system, conducted qualitative and positioning
simulation analysis of urban climate carrying capacity space, and created urban climate carrying map.
Malek Mohammadi, et al.(2017)discusses wetland vulnerability in terms of analysis of human and
environmental systems from application of the driver-pressure-state-impact-response (DPSIR) framework.
This assessment presented a systematic methodology for assessment of wetland vulnerability in a social-
ecological approach to applying broad-scale ecosystem services and vulnerability functions.

In this study, the DPSIR model was used to analyse relationships and interactions between humans and
the environment. The method included integrated landscape management by providing an appropriate
management strategy. For this purpose, Zhao Tong, a mountainous city in southwest China, was selected
as a case study. Assessment of vulnerability functions of this city have been made on the outer space
using a social-ecological approach.

2. Materials and method
2.1. Case study

Zhao Tong is located in the Wu Meng Mountain area in southwest China (Fig.1), covering an area of
23,000 square kilometres and inhabited by 25 ethnic groups. The terrain is high in the southwest and low
in the northeast, which is a typical structural mountainous terrain with high mountains and deep valleys.
The city has an average elevation of 1685 meters, the highest elevation of 4040 meters, the lowest
elevation of 267 meters, with plateau monsoon three-dimensional climate characteristics. There is little
difference in four seasons. The altitude from high to low can be divided into plateau climate, temperate
climate and subtropical climate. At the same altitude, the temperature in the south of Zhao Tong is
higher than that in the north, and the humidity is lower than that in the north. Southwest China is one of
the regions where destructive natural disasters occur frequently and earthquake disasters are particularly
serious, and Zhao Tong area is one of the regions where earthquake disasters (or other natural disasters)
are most serious.
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The scope of urban external environment involved in this study is to facilitate the discussion of
vulnerability of mountain cities. Therefore, on the basis of the previous understanding and considering
the role of peripheral environment on urban space, the scope of urban external environment is an
intrinsically connected natural ecological region, including natural ecological environment and urban
construction points (Fig.2). Due to the interaction between urban construction sites and natural
ecological environment, surrounding urban construction sites should be included. For polycentric cities,
the ecological space between groups is also included (Li, 2014).

Fig. 2. The outer space of the polycentric city. Source: Li,
2014.

Fig. 1. Location of Zhao Tong and related landscape. Source: Author self-
painted.
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2.2. Methodology

In this paper, a systematic framework was developed to assess vulnerability of the mountain city using a
semiquantitative approach applying judgments of some experts (Fig. 3). The method follows the steps

listed below:

Step 1: Construction of system

The DPSIR model was applied for analysis of human interaction with the environment for characterization
of the condition of the mountain city. Driver (D) refers to the forces driving social progress, economic and
cultural development under climate change, including pressures caused by environmental problems,
population growth, etc.; Pressure (P) refers to the activity that actually causes the vulnerability of

Fig. 3. Framework of the methodology. Source: Author self-painted.
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mountain cities under the action of driving force. State (S) refers to the condition of mountain cities after
being affected by pressure; Impact (I) refers to the damage to the natural environment or social and
economic losses caused by the vulnerability of mountain cities under climate change; Response (R) refers
to the measures taken by human beings to enhance urban resilience and reduce vulnerability, which are
mainly reflected in management and technical improvement measures. Based on the principle of the
DPSIR model, the target layer was decomposed into five criteria layers, namely Driver, pressure, state,
impact and response, considering social, economic and natural factors. According to the accessibility and
simplicity of indicators, redundant indicators are removed, factors reflecting the main characteristics of
vulnerability are selected for each criterion layer, and 4 indicators are selected to construct the
evaluation indicator system.

Step 2: Quantification of indicators

To quantify drivers (threats) and impacts, indicators were taken from a review of the related literature
and they included exposure、sensitivity and adaptive capacity.

Exposure: The natural background factors in the ecological environment determine the ecological base of
the outer space of mountain city. Geological geomorphology, soil, hydrology and other factors are
exposed. When the landscape pattern factors of land use are disturbed by the external environment,
they will show spatial changes, so many factors of land use are exposed.

Sensitivity: There are sensitive factor indexes of land use, and vulnerability will be enhanced in the case
of external disturbance. Most indexes in the ecological environment are directly affected by external
disturbance, and there are few critical conditions caused by disturbance. Therefore, only the number and
diversity of vegetation and animal population have critical value of change, and sensitivity exists.

Adaptive capacity: The external ecological environment of mountain cities includes soil, water flow, air
and so on. The adaptability of these factors to pollution have a long time and slow effect in alleviating
vulnerability. Therefore, the adaptability of ecological environment is more reflected in the factors of
human development, such as waste treatment technology, waste utilization and ecological governance.
Land use adaptability is mainly manifested in the built environment, buildings and facilities of towns
outside the city.

Formula (1) is used to calculate external space vulnerability of mountain cities:

V=E+S−A (1)

V ---Space vulnerability;

E --- exposure;

S --- sensitivity;

A --- Adaptive capacity.

Step 3: Vulnerability assessment

Based on GIS, this study discusses the application of principal Component analysis (PCA) to the evaluation
of ecological vulnerability of external space in mountain cities.

Firstly, the basic data are processed by mathematical statistics, and the obtained data are transformed
into a unified pasteurized graphic format, so that they are in the same coordinate system. The data are
covered according to the studied spatial regions, so that the spatial overlay expression of multi-source
spatial data can be realized, and the establishment of ecological vulnerability evaluation system can be
realized at the same time. All the evaluation index factors used in this study were transformed into GRID
mode. In the research area, the basic data obtained in the research stage are presented and
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superimposed on the unit digital grid, so as to calculate the ecological vulnerability index within the
region. When the evaluation system belongs to multi-factor analysis, in order to objectively reflect the
different importance of each factor to the evaluation target, certain mathematical methods are generally
used to determine the weight of factors. Principal component analysis is a method to select several
groups of important variables from multiple evaluation variables through a linear transformation for
statistical analysis (Banica, et al. 2017). When selecting evaluation variables, in many cases, variables are
correlated to a certain extent, and there will be certain data overlap between these variables. The
purpose of principal component analysis is to reduce new variables as far as possible, reduce the
correlation between them, or even reach the degree of separation, and maintain their original
information content, so as to reduce the influence of artificially determined evaluation indicators in the
evaluation process.

The correlation between ecological vulnerability and evaluation indexes shows two trends, that is,
positive correlation and negative correlation. Positive correlation means that the larger the evaluation
index value is, the greater the vulnerability of ecological environment will be. Negative correlation is the
same and opposite. The larger the index value is, the smaller the vulnerability of ecological environment
is. While standardizing the indexes, evaluation indexes with different correlations with ecological
vulnerability need to be unified by different range formulas. When there is a negative relationship
between ecological vulnerability and evaluation index, formula (2) is used. When there is a positive
relationship between ecological vulnerability and evaluation indexes, formula (3) is used (Chen,2015).

(2)

(3)

Pi is the standardized value of grade i of a variable factor, xi is the initial value of grade i of the variable
factor; ximin is the minimum value of this variable factor in the study area; ximax is the maximum value of
this variable factor in the study area.

Step 4: Propose management strategies

Finally, regarding prioritization of threats and vulnerability values of mountain city, appropriate
environmental management strategies were provided according to the DPSIR framework.

3. Results
The results are presented same as the steps in the methodology as follows:

Step 1: Construction of system

The research framework based on the DPSIR model is shown in Table 1.

Table 1

Applying the DPSIR model to human and environmental systems of Zhao Tong

Driver Pressure State Impact
Natural disasters - Earthquake and its

secondary disasters
- Government and

organizational relief
- Economic losses

- Casualties
Agricultural

activities
-Drainage of the agricultural -Increasing in organic and

inorganic contaminants - Mountain environment
pollution

-Uncontrolled development
of fields

Settlements and
urban areas

- Land use change and
eliminating the vegetation

- Reduction of ecological
space - Reducing habitats
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-Disturbing the biological
balance

Population Growth - Excessive deforestation
- Habitat loss and increase

flooding potential
- Reducing habitat and

breeding continuity
- Urban sprawl - Decline in species richness - Reducing the educational

opportunities

Step 2: Quantification of indicators

The change of the index will increase or decrease the external spatial vulnerability of mountain cities. For
example, the increase of the density of geological hazards will increase the vulnerability, while the
increase of vegetation coverage will decrease the vulnerability. In this study, research indicators were
classified according to exposure, sensitivity and adaptive capacity, as showed in Table 2-4.

Table 2

Exposure factors and indexes of external space in mountain cities

Exposure factors Indexes

Terrain Slope, land degradation area, humus layer thickness, erosion
rate

Hydrological Runoff width, flow rate, self-cleaning capacity, number of
sewage outlets, diffusion rate

Climate Rainfall, temperature, frost-free days, air pollution index III or
above days, meteorological disasters caused losses

Vegetation Vegetation coverage
Animal Distance between main habitat and settlement

Hidden danger of natural disaster Number of hidden trouble points, occurrence frequency and loss
Natural disaster loss Frequency of earthquake, landslide, debris flow, disaster area,

loss degree
Construction land Area and proportion of township construction land in the outer

space of mountain cities
Arable land, Area and proportion of commonly used arable land

River (Wetland) Area and proportion of watersheds (wetlands)
Woodland Forest area and proportion, forest coverage rate
The grass Grassland area and proportion, grassland desertification area

Construction and development intensity The average plot ratio of township units and the proportion of
residential area to homestead area

Table 3

Sensitivity factors and indexes of external space in mountain cities

Sensitivity factors Indexes

Vegetation population
diversity

Number of plant species, number and proportion of various groups

Animal population
diversity

Number of animal species, number and proportion of various groups

Fragmentation of
landscape structure

Patch types, quantity, spatial proportion and spatial distribution in the region

Built-up spatial
distribution

Number, area, spatial distribution and spatial proportion of villages and towns

Types and
characteristics of built-

The number and area of industrial and mining enterprises in towns, the age
and damage degree of residential buildings
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up space buildings
Material culture

protection
The number and proportion of traditional villages, the number and degree of

preservation of historical buildings
Intangible cultural

protection
Number and proportion of preservation of rural legends, folk activities and

traditional skills

Table 4

Adaptive capacity factors and indexes of external space in mountain cities

Adaptive capacity factors Indexes
Introduction of sewage treatment

technology
Number of sewage treatment plants and waste

treatment plants, number of days of air quality ii
standard

Introduction of ecological governance
technologies

Soil erosion control rate, degraded land control rate,
salinization control rate

Introduction of waste utilization
technology

Comprehensive utilization rate of straw and manure in
farm

Prevention and control engineering Number of prevention and control projects and related
facilities

New arable land, woodland The proportion of cultivated land area increase,
woodland area increase

Roads and municipal facilities, public
service facilities

Length of county roads and township roads, hardening
rate of village roads, penetration rate of tap water,

penetration rate of gas, connectivity rate of Internet,
ratio of existing public facilities to standard facilities

Step 3: Vulnerability assessment

The ecological vulnerability evaluation system constructed by multiple indicators will make the
vulnerability evaluation more comprehensive, and at the same time, attention should be paid to the
different strength of the impact of different indicators on environmental vulnerability. In the evaluation
of vulnerability, it is a very important step to determine the weight of each index reasonably according to
the different influence of intensity. The raster analysis platform of ArcGIS provides great convenience for
data modelling. The technical steps are as follows :(1) unify the obtained sub-graphs of standardized
evaluation indexes into raster data under a spatial coordinate system; (2) Using principal component
analysis (PCA) function to carry out weight analysis; (3) The comprehensive vulnerability score of the
study area was calculated through map algebra operation, and the research results were analysed and
expressed visually, so as to obtain the ecological vulnerability analysis graph (Fig.4).

Table 5

Evaluation index system of Zhao Tong external space ecological vulnerability based on the DPSIR model

Driver Classification
indexes

Number Specific indexes Weight

Natural
disasters

Exposure factors

1 Hidden danger of natural disaster 0.045
2 Natural disaster loss 0.037
3 Terrain 0.110
4 Hydrological 0.038
5 Climate 0.065
6 Vegetation 0.025
7 Animal 0.025
8 Arable land, 0.030
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Agricultural
activities

Exposure factors 9 Water Body (Wetland) 0.100
10 Woodland 0.038
11 The grass 0.020

Sensitivity factors 12 Fragmentation of landscape structure 0.060

Adaptive capacity
factors

13 Introduction of sewage treatment
technology

0.025

14 Introduction of ecological governance
technologies

0.025

15 Introduction of waste utilization
technology

0.025

16 Prevention and control engineering 0.025

Settlements
and urban

areas
Sensitivity factors

17 Vegetation population diversity 0.035
18 Animal population diversity 0.035
19 Built-up spatial distribution 0.030
20 Types and characteristics of built-up

space buildings
0.020

21 Material culture protection 0.020
22 Intangible cultural protection 0.020

Population
Growth

Exposure factors 23 Construction land 0.032
24 Construction and development intensity 0.045

Adaptive capacity
factors

25 New arable land, woodland 0.038
26 Roads and municipal facilities, public

service facilities
0.032

Through the calculation and analysis of ecological vulnerability rating model, Zhao Tong external space
vulnerability status is obtained. The smaller the ecological vulnerability index is, the smaller the ecological
vulnerability degree is. As can be seen from Figure 4, there are obvious differences in ecological fragility
in Zhao Tong. Based on the natural geography and vulnerability characterization of the study area, the
ecological vulnerability of the study area is divided into three levels: mild vulnerability, moderate
vulnerability and severe vulnerability.

The characteristics of various ecological vulnerability grades are as follows: (1) Mild vulnerability: the
ecological environment of this region is good, the system is stable, species are abundant, vegetation
community structure is stable, human factors are small, pressure from the outside is small, and anti-
interference ability is strong. (2) Moderate vulnerability: the vegetation in the region is reduced, mostly
in the transition zone from forest area to human settlement land, with a large reduction of species, a
small number of ecological abnormalities, certain man-made destruction behaviours in the region, high
external pressure, reduced stability of vegetation community structure, low anti-interference ability. (3)
severe vulnerability: the ecosystem in this region is in an unstable stage, with many abnormal ecological
conditions, vegetation evacuation, unstable vegetation community structure, serious human interference,
fragmentation of landscape patches, and great external pressure. The utilization and transformation of
land by human beings have increased, and species have decreased sharply. Moreover, the ecological self-
resilience is low and the anti-interference ability is poor.

Step 4: Propose management strategies

In the future urban development, we should build a network of green corridors to connect all points and
surface green spaces, form a good ecological environment, introduce fresh air into towns and promote
air circulation. The construction and protection of protection green space and regional green space
should be strengthened. These two types of green space occupy an important position in mountain cities,
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with wide distribution and large proportion, and play an important role in urban ecological construction.
Construction of protective green space layout is mainly based on preliminary analysis to protect mildly
vulnerable areas. Production green land is mainly forest land, for the future agricultural land to leave
enough space for development. In addition, due to topographical reasons, Zhao Tong has many hidden
dangers of geological disasters, such as landslides, debris flows, ground cracks and other frequent
phenomena, and some rural areas are in moderate strength vulnerable areas. It is suggested that the

rural residential areas in moderate strength vulnerable areas should be moved out gradually in the
planning.

4. Discussion
The conceptual framework of the DPSIR model was used to organize environmental information and
relationships between the environmental indicators of human activity and the set of ecosystem services.

According to the statistical analysis of the changes of NDVI index in Zhao Tong from 1998 to 2018, the
ecological quality of most regions has improved significantly (77% of the areas with NDVI change of more
than 0.1). The decrease in some regions is due to the decrease of vegetation index caused by
urbanization, such as Zhao Yang District, Zhen Xiong, Shui Fu, etc. The central area of each county
appeared different degrees of reduction. The weight of each evaluation index of mountain city was
obtained through spatial principal component analysis. The analysis of the weight system of each index
shows that, among the vulnerability evaluation indexes, the weight value of exposure factor is larger,
indicating that topography, hydrology climate and other factors of mountain city have a greater impact
on regional ecological vulnerability, followed by sensitivity factor. The effects of vegetation population
diversity, animal population diversity, built-up space and other indicators on ecological environment

Fig. 4. Ecological vulnerability analysis of Zhao Tong. Source: Author self-painted.
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were relatively balanced, indicating that the complexity of landscape pattern, forest vegetation and
altitude environment all played an important role in ecological vulnerability.

The vulnerability in the northern and southwestern parts of Zhao Tong mainly belongs to the weak
intensity, and its land type is mainly mountainous and hilly areas with sparse population distribution. As a
whole, Zhao Tong has a good forestry foundation and a good ecological environment foundation, and the
rapid development of urban economy is also the basis for ecological forestry protection. Zhao Tong has
continuously increased investment in forest resources protection, increased protection efforts, and
vigorously protected forest disasters. Meanwhile, the phenomenon of deforestation is strictly prohibited.
These measures are the feedback for the ecological environment, so that Zhao Tong maintains a
moderately fragile status quo. But at the same time, Zhao Tong also has the function and form of a
mature town. With the continuous development of economy and the growth of population, the
disturbance of social factors to its ecological environment will continue to deepen. How to effectively and
pertinently analyse and protect the ecological environment is an important means to adhere to
sustainable development.

5. Conclusions
First of all, the external spatial database of Zhao Tong city was established by field investigation and
acquisition of basic data in the study area, combined with extraction of spatial image data, etc., to lay a
foundation for further ecological research. Secondly, ecological vulnerability of Zhao Tong was analysed
and evaluated. With the aid of DPSIR model, three factors both social - economic - natural, full
consideration Zhao Tong unique topography and land use factors, the target layer is decomposed into
driver, pressure, state, impact and response rule of five layers, the four indexes to construct the
evaluation index system, and from the exposure, sensitivity and adaptability of three factors,
Comprehensive selection of geomorphology, hydrology, climate, vegetation, animals, cultivated land,
water, wetland, forest land 26 evaluation factor of ecological vulnerability of Zhao Tong evaluation
system, the application of spatial principal component analysis method, based on superposition of spatial
data analysis, evaluation system will pick several main factor, and for the construction of evaluation
system of the final weight factor analysis to extract. Then, ecological vulnerability of Zhao Tong was
evaluated by combining the evaluation theory of ecological vulnerability and the spatial overlay method
of evaluation technology, and the ecological vulnerability of Zhao Tong's external space was obtained.
Finally, based on the analysis of the evaluation results of ecological vulnerability in Zhao Tong and the
problems of ecological status, combined with the current situation of urban construction in Zhao Tong
and the conditions of natural landscape resources and other factors, different protection ideas are put
forward for Zhao Tong 's ecological vulnerability areas.
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Abstract 

In 2013, China proposed the Belt and Road Initiative (BRI), a Chinese solution to sustainable 
development. Based on the original BRI, the emphasis on green and sustainability has become a 
new trend in recent years because of environmental concerns, especially climate change. In this 
context, the idea of promoting the BRI to connect the 2030 Sustainable Development Goals 
(SDGs), integrating regional infrastructure projects with the international sustainable 
development agenda, and realizing the integration of sustainable development concepts and 
practices have become the main focus of BRI. As the field to conduct sustainable-related activities 
and actors for growth, the role of cities has been highlighted in BRI in this process. However, less 
attention has been paid to this aspect. This paper aims to explore current attempts to achieve 
sustainable urban development in the background of bridging BRI and SDGs. This paper draws on 
the theories of urban sustainability to explain the role and main issues of sustainable urban 
development in the current sustainable development agenda based on the practice of SDG11: 
Make cities and human settlements inclusive, safe, resilient, and sustainable. The paper explains 
the background, implementation status, and development trends of BRI and SDG in this area. 
This paper argues that related practices of achieving urban sustainability are underway as a 
solution for developing countries. Since the outbreak of COVID-19, China has introduced more 
policies and experiments to enhance sustainable urban development, testing to apply successful 
experience to the transformational development of the BRI. 

Keywords 

Belt and Road Initiative; 2030 Sustainable Development Goals; Urban Sustainability 

1. Introduction
The Belt and Road Initiative is a China-led effort to promote economic development and inter-regional 
connectivity in over 115 countries, which is the second phase of China's 'Going out' policy and the most 
extensive infrastructure construction program worldwide (Armony and Strauss, 2012; Kirchherr et al. 
2018; Zhai, 2018). According to statistics from the Chinese Ministry of Commerce (2020), China's 
cumulative total trade in goods with countries along the BRI exceeded US$7.8 trillion, direct investment 
in countries along the route exceeded US$110 billion, and new contracts for contracted projects 
amounted to nearly US$800 billion. In the past several years, most BRI projects concentrated on 
infrastructure construction and energy exploitation in Asia (Yu, 2017; Renwick et al., 2018). However, 
such large-scale projects come with significant environmental challenges. China has come under great 
criticism for its funding of carbon-intensive projects under the BRI, leading to the unsustainable mode of 
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product and serious concerns. These could, in turn, seriously undermine the ability of many countries to 
meet their targets under the UN 2030 Agenda for Sustainable Development. The story of the green 
economy has become an inevitable choice in the critical period of economic transformation.  

Considering both international and domestic changes, Chinese President Xi Jinping called for a 'green, 
healthy, intelligent, and peaceful' BRI in 2016. In 2017, the Chinese government issued an ecological and 
environmental cooperation plan and a statement on vision and action in energy development in the Belt 
and Road. In the same year, President Xi proposed the specific initiative to build a green BRI at the First 
Belt and Road Forum for International Cooperation. More importantly, this new initiative emphasizes 
aligning with the 2030 Agenda for Sustainable Development and Sustainable Development Goals (SDGs), 
primarily environmental targets, to promote green and low-carbon construction and enhance 
cooperation in ecological and environmental protection.  

Cities have dominated the pace of human civilization since the industrial revolution. Although global 
cities cover less than 3% of the global surface, urban areas account for 71% of global carbon emissions 
and consume 80% of the world's resources for corresponding production activities (IPCC, 2014). 
Urbanization poses a huge challenge to global ecological and environmental protection and profoundly 
affecting the process of global sustainable development. Facing the above issues, the SDGs explicitly 
responded with programmatic guidance for urban sustainability, i.e., SDG 11: Make cities and human 
settlements inclusive, safe, resilient, and sustainable. The goal is dedicated to making cities and human 
settlements inclusive, safe, resilient and sustainable, hoping that the cities of the future will provide 
opportunities for all and enable access to essential services, energy, housing, transportation, and more 
for all.  

This paper attempts to study the practice of the BRI concerning the SDGs from the perspective of SDG11 
and to answer the following questions: Why is it necessary to bridge the BRI with the SDGs? What are the 
current attempts in the area of SDG11, especially under the Covid-19? Firstly, this paper will review the 
literature related to sustainable concerns brought by BRI in the past several years. Then, this paper will 
examine the relationship between the BRI and SDGs. Next, this paper will analyse the current attempts in 
the area of SDG11 from three perspectives. This paper clearly shows that urban sustainability has already 
achieved initial practice and results in connecting the BRI and the SDGs. It will be strengthened under the 
Covid-19, considering the importance of urban sustainability in the BRI and the SDGs. 

2. Literature Review
Sustainable development is defined as a development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs (Pezzey, 1992). Sustainable 
urban development is closely linked to sustainable development. The concept of sustainable urban 
development originated in the 1972 Human Environment Action Plan for planning and managing human 
communities. The term "sustainable cities" was first introduced in 1966 at the second United Nations 
Conference on Human Settlements. Since then, sustainable urban development has been mentioned 
many times. When it comes to the definition of this concept, sustainable urban development is an 
approach to development based on respect for natural patterns and rules, a model of urban 
development dedicated to improving the quality of urban life, including ecological, cultural, political, 
institutional, social and economic aspects, instead of leaving burdens on future generations. The city's 
development is perpetuated in the economic, environmental, and social spheres (Nijkamp and Opschoor, 
1995). 

Currently, sustainable development has become an essential concern of the BRI. 

First, this is because the current development model of the BRI is not reasonable, and many projects have 
brought hidden dangers to the economy and environment of the countries along the route (Weng, 2016). 
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Some researchers believe that BRI still faces significant challenges in achieving a sustainable approach 
and negative environmental impacts accordingly. Many outside China have focused on creating 
unsustainable indebtedness in the recipient countries, the lack of transparent decision-making around 
projects, and harm to the local and global environment (Parton, 2018; Balding, 2018; Huang, 2016). 
According to the classification of risks reported by World Bank report (2019), environmental risks of BRI 
can be divided into direct and indirect risks. As for direct risks, most BRI infrastructure projects pass 
through fragile eco regions and key biodiversity areas (KBAs). The problems of habitat loss, pollution, 
effects on wildlife, and climate change are quite inevitable. For example, Central Asian rangelands are 
carbon sinks of global importance, and some concerned that increasing BRI-facilitated industrial activity 
will affect regional climate (Renwick et al.,2018), but these are still poorly quantified. In terms of indirect 
risks, concerns of land-use change and deforestation have been raised. What is worse, Chinese projects 
are predominantly located in poorer nations with weak environmental regulations and controls, which 
lack the corresponding regulation. Therefore, the long-term consequence will be more serious. For 
example, the promotion of BRI fossil fuel investments (especially coal plants) could lock host countries 
into fossil fuel dependency for the coming decades and hamper them from reaching their nationally 
determined contribution carbon targets as established under the Paris Agreement on Climate Change 
(Gallagher and Qi 2018; Zhou and Esteban, 2018). 

Second, achieving a sustainable development model for the BRI is important for its transformation and 
upgrading. Different scholars have put forward their opinions and proposals on how to carry out 
sustainable upgrading. In the case of infrastructure, projects are more likely to achieve synergies and 
economies of scale across the supply chain. They can therefore be used to promote more sustainable 
management (Tolipoy, 2018). Zheng (2015) emphasizes that the Belt and Road Initiative breaks the 
established national strategies that emphasize economy over culture, tourism, and talent and 
strengthens the coordination between government and market allocation. Another category is to analyze 
and seek solutions to a specific aspect of the BRI construction from the information technology level, 
such as the choice of models in infrastructure construction, the construction of investment and financing 
cooperation mechanisms, and the optimal organization of transportation (Liu, 2015). Chinese economists 
have attempted to model economic variables and national-level environmental indicators for BRI 
countries (Li and Zhang, 2017; Cheng and Tu, 2015). However, data is often lacking for most BRI routes.  

Based on the requirements of sustainable development and environmental threats along the BBRI, many 
studies have attempted to find solutions, such as emphasizing the difference between arid and semi-arid 
regions at the geographic level (Li et al., 2016), emphasizing environmental monitoring in the context of 
the BRI (Liu, 2018), and greening the setting of the BRI itself (Guo and Wang, 2017). In recent years, many 
domestic and international communities have repeatedly called for the alignment of the BRI and the 
2030 SDGs. Cao (2016) argues that the docking of the two is conducive to enhancing trust between China 
and countries along the route, strengthening the international attractiveness of the Belt and Road 
Initiative, and enhancing China's participation in South-South cooperation. Some scholars look at the 
relevance of the two and their prospects from a specific region or a theoretical perspective (Li and Zhu, 
2019; Peng, 2017). Li and Zhu (2019) emphasize that the BRI is aligned with the 2030 Agenda and that the 
combination of the two can bring new opportunities for implementing this agenda in the LAC region. 

Generally, most scholars believe that the BRI will effectively promote the implementation of the 2030 
SDGs. Integrating the SDGs into the Belt and Road project is a natural choice to promote the BRI. The 
integration of SDGs in the BRI projects is an inevitable choice for greening the BRI. However, most of the 
current studies on both are based on macro perspectives, and there is a lack of systematic interpretation 
and discussion on the interpretation and promotion of specific goals, especially on the connotation and 
path of sustainable urban development in the docking SDG11, as well as a lack of targeted case studies on 
this issue. 
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3. Why Bridging the BRI with the 2030 SDGs?
The alignment of the Belt and Road Initiative with the 2030 SDGs is an indispensable condition and 
element to promote their respective development and the sustainable development of developing 
countries worldwide. 

The first official guidance for the BRI 2015 Vision and actions on jointly building Belt and Road (the "Vision 
and Actions") stated that "we should promote ecological progress in investment and trade, increase 
cooperation in protecting the ecological environment, preserving biodiversity and combating climate 
change, and join hands to make the Silk Road an environmentally friendly road" (BRF, 2017). The 
emphasis on sustainable and green development is an essential prerequisite for the transformation and 
upgrading of the BRI and is also the basis for the wider recognition and support of the international 
community for the Belt and Road Initiative.  

For the SDGs, the BRI provides an opportunity and entry point for the implementation of the goals. 2030 
SDGs provide clear and broad goals for global sustainable development, but the problem lies in the lack 
of detailed implementation paths and means for the broad goals. In this sense, the BRI provides an 
opportunity and entry point for the 2030 SDGs to advance their realization. At the same time, one of the 
problems with the 2030 SDGs is the lack of close linkages among the goals, which weakens the holistic 
consideration of sustainable development. The BRI offers the possibility of integrating the goals. Green 
infrastructure construction, for example, requires promoting eco-friendly public products and 
environmental protection infrastructure, promoting the development and transfer of environmentally 
friendly technologies, ensuring the adoption of clean technologies in infrastructure construction, and 
ultimately forming a complete industrial chain. 

In terms of both concepts, the BRI and the SDGs share many similarities in vision, philosophy, and 
fundamental principles. Both are in line with the Charter of the United Nations, which states "to achieve 
international cooperation in solving international problems of an economic, social, cultural, or 
humanitarian character" (Khan and Nolte, 1995), and both aim to promote global sustainable 
development, win-win cooperation, peace and collaboration, openness and tolerance, mutual 
understanding and trust. In terms of specific objectives and priorities, the five major cooperation 
priorities of the BRI, namely policy communication, facility connectivity, trade facilitation, financial 
integration, and people-to-people contact, are closely linked to the 17 specific development goals of the 
SDGs. Therefore, these two international initiatives have similarities and could have cooperation.  

4. The Role of Sustainable Cities in the Bridging process
Since 2013, the BRI has been developing close economic and trade relations and cooperation with 65 
countries and regions along the route. Due to the large number of countries involved and the complex 
geography of the countries along the route, cities play an important role as hubs for connecting national 
cooperation projects and communicating with economic zones along the route, with important cities 
along the route such as Xi'an, Quanzhou, Islamabad, Pakistan, and New Delhi, India taking on a more 
important role. The understanding of the roles of cities in the BRI has also gone through a process of 
deepening. Specifically, it can be divided into the following two stages. 

4.1 Phrase 1：Defining Cities’ Functions as the Field for Economic Activities (2013-2015) 

At the beginning of the BRI construction, the role of cities along the route received initial attention. At 
that time, the role of cities was more about improving the concept, expanding the routes, and clarifying 
the regional division of labor, i.e., the field for economic activities. 

In 2015, China clarified the principles, framework ideas, cooperation priorities, and cooperation 
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mechanisms for the BRI. In particular, according to the development trends, the BRI needs to rely on the 
international corridor on land, supported by the central cities along the route, with key economic and 
trade industrial parks as a platform for cooperation. At the same time, China clarified the comparative 
advantages of different cities, emphasizing the diversified characteristics of domestic regions to create 
urban economic clusters. These attempts also corresponded with China’s domestic urban development 
policies. China’s National New Urbanization Plan (2014-2020) emphasized the balanced development of 
urban clusters and small and medium-sized cities in western China. The role of small and medium-sized 
cities is newly refined in the national strategy, thus forming the linkage between domestic and foreign 
policies. 

Table 1 The specific roles of China’s Cities Identified in the First Phase of the BRI 

Region Province/ city Roles 

Northwest and 
Northeast China 

Province: Xinjiang, 
Shaanxi, Gansu, 
Ningxia, Qinghai, Inner 
Mongolia, Heilongjiang. 

City: Xi'an, Lanzhou, 
Xining. 

Overall roles: transportation hub, trade center, 
logistics and cultural center, scientific and 
educational center, core area of the BRI. 

Ningxia: pilot inland open economy zone. 

Inner Mongolia and Heilongjiang: playing the 
advantage of the location of Russia and 
Mongolia. 

Xi'an: a new highland of inland reform and 
opening up. 

Southwest China Guangxi, Yunnan, Tibet Overall roles: an international channel for 
ASEAN, an important gateway to the organic 
convergence of the Maritime BRI and the Silk 
Road Economic Belt. 

Guangxi: land and sea proximity with ASEAN 
countries. 

Yunnan: promoting the construction of 
international transport channels with 
neighboring countries, create a new high 
ground for economic cooperation in the 
Greater Mekong Subregion, and build a 
radiation center for South and Southeast Asia. 

Tibet: bordering trade and tourism culture. 

Coastal and 
Hong Kong, 
Macao and 
Taiwan regions 

Shanghai, Tianjin, 
Ningbo-Zhoushan, 
Guangzhou, Shenzhen, 
Zhanjiang, Shantou, 
Qingdao, Yantai, Dalian, 
Fuzhou, Xiamen, 
Quanzhou, Haikou, 
Sanya, etc. 

Overall roles: Promoting the construction of 
China (Shanghai) Pilot Free Trade Zone and 
supporting the construction of Fujian as the 
core area of the 21st Century Maritime Silk 
Road. 

Shanghai, Tianjin, Guangzhou, Shenzhen, 
Shantou, etc.: coastal port construction. 

Shanghai, Guangzhou: international hub airport 
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function. 

Shenzhen, Guangzhou, Zhuhai, and Pingtan, 
Fujian: Building the Guangdong-Hong Kong-
Macao Greater Bay Area. 

Inland regions 
and cities 

Chongqing, Chengdu, 
Zhengzhou, Wuhan, 
Changsha, Nanchang, 
Hefei, Xi'an, 
Zhengzhou. 

Chongqing, Chengdu, Zhengzhou, Wuhan, 
Changsha, Nanchang, Hefei: inland open 
economic highlands. 

Zhengzhou, Xi'an: constructing aviation ports 
and international dry ports, strengthening 
customs clearance cooperation between inland 
ports and coastal and border ports. 

Source: summarized from the Vision and Action 

From the functional division of regions in China in the Vision and Action, it is obvious that most of the 
expressions are relatively macro in the first phase which need to be improved and refined in practice. For 
more economically developed regions and provinces, the roles have refined to specific cities. However, in 
the central and western regions with average or disadvantageous economic levels, the specific roles for 
each city are not obvious. 

4.2 Phase 2: Sustainable City development as a Growth Point (2016-2020) 

Through the initial construction, the concept of the BRI is becoming more mature. Instead of treating the 
BRI as a trade and economic line linking different countries, this is a "multi-level, multi-dimensional and 
multi-platform network" composed of cities, ports, roads, development zones, and industrial parks along 
the route. In this sense, cities are the connection points of the BRI. At the same time, since most BRI 
projects are resource-based exploration and infrastructure projects, environmental protection along the 
road becomes an essential concern for those environmentally unfriendly projects. The rising awareness 
of environmental protection and transformation demands behind urban sustainability has become a new 
growth point of the BRI. This section summarizes three significant attempts in this period. 

Promotion of green economic projects. For example, the Chinese government has promoted smart city 
development and partnerships through bilateral and regional frameworks. The BRI has been operating 
through the China-ASEAN Summit to promote projects and investments in artificial intelligence, smart 
cities, Internet of Things, 5G, fiber optic cable construction, fintech, social networks, and blockchain in 
recent years Southeast Asian countries. Meanwhile, Chinese President Xi Jinping said during the 2017 Belt 
and Road Forum that "we should adhere to innovation-driven development, strengthen cooperation in 
frontier areas such as the digital economy, artificial intelligence, nanotechnology and quantum 
computers, and promote the construction of big data, cloud computing and smart cities to connect into a 
digital Silk Road in the 21st century. " As part of the ASEAN-China Strategic Partnership Vision 

2030 proposed in 2018, China formally committed to support the ASEAN Smart Cities Network (ASCN). 
The two sides further launched the Smart Cities Cooperation Initiative at the 2019 China-ASEAN Summit, 
committing to explore cooperation and promote capacity building and knowledge sharing in smart city 
construction. Some leading projects are listed below. 

Table 2 The BRI’s Sustainability City Projects in ASEAN 
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Project Country Starting year Project 
Status 

Total 
Investment 

Investors 

Forest City Malaysia 2013 Phase I 
completed in 
2019 

700 billion 
RMB 

National Garden 
Joint Venture 
Group (60%) 

New Clark 
City 

Philippines 2016 Contracts 
signed in 
2019 

2 billion RMB China State 
Construction 
Engineering 
Group 

New Manila 
Bay City, 
Manila 

Philippines 2017 Contracts 
signed in 
2019 

1.48 billion 
RMB (Phase 
I) 

China-
Philippines 
Development 
Group 

New Yangon 
City 

Malaysia 2020 Initial 
planning 
completed 

/ China 
Communications 
Construction 
Group 

Source: summarized from Internet 

The standardization of the project construction has been highlighted. In December 2016, 19 global 
enterprises in energy, transportation, manufacturing, and environment jointly launched the Initiative on 

Corporate Environmental Responsibility to Build a Green Belt and Road. While undertaking the projects, 
these enterprises would be asked to follow strict environmental rules, aiming to avoid negative 
environmental influence and promote the sustainable development of the host cities. More importantly, 
realizing the green economic development of the cities, especially satisfying the requirements of SDG11, 
has been stressed. According to a survey of 535 enterprises in the 2019 Chinese BRI Private Enterprises 

Sustainable Development Report, 358 enterprises were willing to work for their hosts to implement 
SDG11 sustainable cities, and 90 Chinese private enterprises were carrying out relevant practices. 

Platform-building for cooperation. Due to the vast differences in economic development among different 
countries, the current practice of SDG11 in countries along the BRI inevitably has varying levels. At the 
same time, many BRI projects are bilateral cooperation projects between China and other individual 
countries (Huang, 2016), which to a certain extent weakens the scale benefits brought by multi-city 
cooperation. However, SDG 11 calls for comprehensive and participatory approaches to address city-
related sustainable issues, especially among developing countries. Therefore, since 2015, several city-
aimed platforms have been established for multilateral cooperation. In this sense, cooperation platforms 
to promote city-to-city cooperation have become the focus of its development. 

In addition to the Belt and Road's platforms, such as the Asian Infrastructure Investment Bank and the 
Silk Road Fund, and existing cooperation platforms, such as the China-ASEAN cooperation framework, a 
series of platforms have been established to emphasize sustainable urban development.  

Five alliances have been established to promote cooperation among cities in the fields of tourism, 
sustainable development, and urban innovation, including the Belt and Road Cities Tourism Alliance, the 
Belt and Road Green Development International Alliance, and the Belt and Road Cities Development 
Alliance. The main objectives of these alliances are in line with SDG11's emphasis on sustainable urban 
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development. For example, one of the objectives of the Belt and Road Cities Tourism Alliance is to 
protect urban heritage and world heritage, which is similarly stated in SDG11 (11.4 Further efforts to 
protect and safeguard world cultural and natural heritage).  

However, due to the relatively late establishment of these alliances, most of them are still in the 
preliminary stage of agenda-setting, precise positioning, and signing agendas with other countries. 
Therefore, these platforms still need more funds and guidance to support their functions. What is worse, 
due to the impact of the Covid-19 epidemic on the global economy, the urban development of many 
countries has been deeply affected. In this situation, many alliances have difficulty genuinely 
implementing their mission objectives, which also poses difficulties for subsequent cooperation on 
sustainable urban development. However, it is worth mentioning that, under the Covid-19 epidemic, 
virtual meetings and knowledge sharing have become the new way to contact countries. For instance, the 
Belt and Road Alliance for Sustainable Cities has held several online roundtables to exchange successful 
experiences dealing with the Covid-19 epidemic and post-Covid 19 economic development. 

Table 3 Sustainable City-related Platforms under the BRI 

Planform Starting 
Time 

Major Goals and Responsibility 

The BRI Urban Tourism Alliance 2015 Urban heritage conservation, urban 
tourism economic development. 

The BRI Green Development 
International Alliance 

2017 A multilateral cooperation platform for 
exchange, cooperation and knowledge 
sharing; promoting the experiments of 
environmental quality improvement and 
green cities; promoting the alignment of 
the "Green Belt and Road" with the 2030 
Sustainable Development Goals. 

The BRI National Urban 
Development Alliance 

2017 Creating city alliances (Belt and Road 
Friendship Docking Cities, Belt and Road 
International Eco-Cities) to promote urban 
science and technology and agricultural 
innovation. 

The BRI International Cities Alliance 
for Credit Cooperation 

2018 Promoting the construction of credit 
system in cities along the route 

The BRI Sustainable City Alliance 2019 Promoting inter-city sustainable 
development cooperation and urban 
development in the post-epidemic era. 

Source: summarized from Internet 

Improve sustainable development evaluation indicators. In addition to the expansion of cooperation 
areas, scientifically measuring the sustainable development level of countries and cities along the route is 
also one of the important development directions of stressing SDG11. At present, China and other 
relevant international organizations are committed to building a complete set of evaluation indicators to 
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cover the three major areas of urban economy, environment, and society and meet the multiple 
connotations of urban sustainability. 

In 2015, the United Nations Environment Programme (UNEP) and China launched the Sustainable Urban 
Development and Livable Garden Communities (SUC) Program, which aims to implement the specific 
objectives of SDG11 in China and other developing countries. In 2018, a more detailed 
guideline Evaluation Criteria, Management Systems, and Implementation Framework" released. SUC 
guidelines break down SDG11 into international standards and scientific implementation systems that are 
operational, measurable, and assessable. Three cities and three communities in China have been selected 
as pilot zones to find commonalities in urban development. 

In China, there are also some related attempts in the area of evaluation indicators-building. For 
example, the Global Urban Competitiveness Report (2020-2021), developed by the Chinese Academy of 
Social Sciences and UN-Habitat, measures the progress of SDG11 practices from the perspective of 
sustainable urban competitiveness and distills the theoretical framework of the core of SDG11 goals in 
the form of a matrix, i.e., eradicating poverty, protecting the earth, ensuring peace and prosperity, and 
sustainability. 

Table 4 Sustainable Urban Competitiveness Index and SDG11 

Goal Poverty eradication 
(equity, inclusion, 
affordability) 

Protecting the 
planet (ecology, 
disaster resilience) 

Ensuring peace 
and prosperity 
(security, well-
being)  

Sustainability 
(innovation, 
durability) 

SDG 11 Ease of access to 
indirect market 
financing; labor 
productivity; social 
equity index  

Ecological diversity; 
environmental 
pollution; natural 
disaster index 

Ease of 
transportation; 
social security 
index; cost of 
living index 

Historical and 
cultural index 

Source: Global City Competitiveness Report (2020-2021) 

5. Post-epidemic and SDG11
COVID-19 seriously affects the development of the BRI and projects along the route, which undoubtedly 
increases the uncertainty of future growth. Taking the infrastructure construction as an example, the 
infrastructure development index of the BRI countries has slipped from 119 in 2019 to 110. It may even 
fall to 103, the lowest level in the past ten years.  

In terms of the development of sustainable cities, the epidemic has caused stagnation or even regression 
in urban economic growth in a short time, even leading to social problems such as the increased social 
disparity between rich and poor and higher unemployment (Sharifi et al., 2020). This also reveals the 
problem of aligning the BRI with the 2030 SDG with sustainable cities. First, the current top-level design 
and institutional arrangements cannot meet the needs of urban sustainability. Many of them are based 
on platforms sponsored by variable and spontaneous organizations. Therefore, it is difficult to organize 
effective practices to solve the current problems encountered by countries in the urban field. In addition, 
due to the epidemic's impact, it is difficult for companies involved in projects along the route to maintain 
normal financial operations. Many of the projects on the ground and planned usually cannot be carried 
out, so the emphasis on promoting sustainable urban development through project cooperation may not 
sustain growth. 
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In the long run, to address the various impacts caused by the new epidemic, governments are faced with 
two choices when formulating economic recovery plans: First, unsustainable development methods, such 
as energy-consuming development, promote rapid financial data recovery. Second, accelerating the 
necessary transformation to develop low-carbon, reasonably priced energy and sustainable cities and 
transportation systems, in line with the 2030 SDGs to create long-term economic and social benefits. 
After the 2008 financial crisis, the Korean economy rebounded the fastest among OECD countries, 
primarily because Korea spent the majority (about 69%) of its stimulus on greening (Guangming Daily, 
2020). This case proves that the fundamental way to promote sustainable urban development is to 
improve each country's green growth and strength. 

Taking the epidemic as an opportunity to promote the transformation of the urban economy into an 
intelligent one with a framework for smart city development is one of the response strategies of 
countries including China, the United States, and South Korea. For example, South Korea's smart city data 
center system uses cameras and other sensors to track infected people, an approach that South Korea is 
one of the few countries that has rapidly reduced infection rates without a complete lockdown (Sonn and 
Lee, 2020). In addition, it is crucial to restore urban vitality and create a favorable social climate in the 
post-epidemic era. For example, Chengdu, China, explores urban social construction in the post-epidemic 
era, emphasizing the vital role of urban lifestyle for urban development. It also highlights promoting 
urban development from industrial logic back to human logic and from production-oriented to life-
oriented, bringing opportunities for transformation of sustainable urban development. 

Overall, the epidemic has brought short-term pain and long-term transformation opportunities for the 
BRI and sustainable urban development. 

6. Conclusion
After years of development, the BRI has become the largest infrastructure project in the world today. 
Accordingly, China has become more closely integrated into regional and global cooperation. The 
potential cooperation has brought by this process is enormous; however, the transformational issues has 
raised are far-reaching. Especially in the context of sustainable development becoming a significant 
international development trend, it is urgent to realize the "Green Belt and Road" transformation, and 
promote high-quality cooperation among the countries along the route. Indeed, sustainable urban 
development is not an essential issue in the BRI. However, cities have a significant influence on the 
development of human society. In this context, it is of great relevance to explore the relationship 
between the BRI and the sustainable development of cities. 

Sustainable city development provides a path for sustainable development in China and developing 
countries in general. As the product of social development, the large-scale and profound urbanization of 
Chinese society has produced complex social problems. Looking at urban issues from sustainable 
development can provide the most practically meaningful guidance for a series of current Chinese urban 
issues. With the implementation of a sustainable development strategy in China, realizing it has become 
a vital policy landing point and an essential element of China's implementation of the sustainable 
development strategy. In 2020, China proposed "people's city built by the people, people's city for the 
people", which contains the spirit of achieving sustainable development. In this context, sustainable 
urban economic, environmental and social development has been integrated into the current urban 
development strategy. It will become the focus of development in the coming period. In other words, 
sustainable urban development will play a more critical role in China's future social construction. 

From the perspective of current practices, developing countries must face the pressure of population, 
resources, and environment in their economic development and deal with the relationship between 
population, resources, environment, and economic development to build a sustainable development 
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framework. Environmental pollution, ecological degradation, climate change, and food and energy crises 
are eating into the ability to developing countries to achieve sustainable development. As the 
intersection of many development factors, cities can provide a testing ground for developing countries, 
which deserves to receive more attention. 
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Abstract 

Urban White Areas (UWAs) are areas with flexibility and multi-functions, as opposed to traditional 
definite approach of urban planning management. Extant studies on UWAs often focus on 
functional compatibility in land use management. This article, based on empirical study of 
Guangzhou, a high-density city in southern China, draws attention to UWAs’ significant role in city 
active health management, especially after COVID-19 pandemic. This article summarizes 
significance and necessity of UWAs by highlighting the problems in Guangzhou during the 
pandemic. This analysis also indicates that the emphasis of Healthy City has already shifted from 
‘passive health management’-focus on hospitalization development to ‘active health 
management’-focus on preventive and adaptive strategies. In light of this, multi-scale UWAs 
should be integrated into urban planning system. In the scale of citywide, while Guangzhou 
Territorial Spatial Comprehensive Planning is being made, Strategic Urban White Areas (SUWAs) 
are deliberately embedded into the planning layout. The site selection criteria, size and 
configuration standards and functional uses compatible with both peace and epidemic time are 
three key factors in SUWAs Planning. In the scale of community, a great number of underutilized 
spaces are revitalized as UWAs. With the introduction of UWAs, supporting policies have also been 
placed importance on land use management.  

Keywords 

Urban white areas, Guangzhou, healthy city 

1. Introduction
The Covid-19 pandemic aroused rethinking on traditional urban management mode and opened up new 
opportunities to reinvent the city itself. On one side, the over-concentrated population in big cities, the 
misplacement in medical resources, over reliance on city-level hospitals and also lack of community 
governance have proven problematic during the pandemic. Our traditional urban management method 
made our cities too vulnerable to overcome the unexpected disaster. On the other side, the pandemic also 
created window period to give a break to our over-burdened cities. And if this period is well utilized, it can 
be a new opportunity to improve living qualities, and thus making cities resilient and sustainable. 

The application of Healthy City framework can be such opportunity. Since the concept of Healthy City has 
been raised in ‘Healthy Toronto 2000’ conference in 1984, it is continually creating and improving physical 
and social environments to enable healthy living [1]. In terms of the properties of Healthy City, it contains 
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both emergency management and health management. During early stage of the pandemic, the 
importance of emergency management was widely discussed. Wang et al. argues that reallocation of 
medical resources are needed [2]. In Chinese cities, the community hospitalization was long neglected, 
which caused the panic squeeze in city hospitals. Not only resulting in the collapse of city hospitals, but 
also speeding up the dissemination of Covid-19 virus. The conversion of building uses, the so-called 
‘combination use of peace and epidemic’, is also brought to attention. Peng discusses that gymnasium and 
community centre should be quickly turned into mobile hospitals when pandemic happens [3]. Other 
scholars states that city emergency planning should also include pandemic emergency management. 
However, when Covid-19 pandemic was subdued, the foci of Healthy City was changed from emergency 
management to health management. Instead of passively responding to unexpected pandemic, a more 
active management mode should be adopted to prevent the similar tragedy. In the extant literature, few 
discusses spatial strategies in health management specifically regarding to pandemic prevention. Yang 
argues that anti-epidemic health management should be integrated into planning system, which should 
target at reduction of risk exposure, health facility configuration and encouraging physical activities [4].  

 

The concept of white areas should be reinvented and brought into anti-epidemic health management. The 
urban white areas (UWAs) are areas delineated without planning regulation requirements but with 
strategic intentions. It was formally used to encounter the uncertainty of city to ensure the precious land 
resources can be reserved for future strategic development. The classic example of UWA in Singapore 
Marina Bay explains the importance of reserving UWA in developing city key areas. In the realm of anti-
epidemic health management, the concept of UWA can also be borrowed as key spatial strategies. Due to 
the flexibility of UWA, it is the opposite of traditional definite approach of urban planning management. 
This paper argues that multi-scale UWAs should be utilized in active health management, especially in high-
density cities. Furtherly, this paper uses the city of Guangzhou as empirical example to illustrate the 
approach and method used to integrate multi-scale UWAs in health management. Supporting policies 
needed to suit UWA approach are also discussed in this paper. 

2. Necessity and Construction of Multi-scale UWAs 
The unexpected attack of Covid-19 pandemic revealed problems in traditional urban planning management. 
From the perspective of health management, they can be elaborated under different scales. In citywide 
scale, the mismatch of residential and employment centers leaded to prolonged traffic commute which 
increased the risks of air-cross infection. In district scale, health facility faced land shortage due to lack of 
pre-configuration of space. In community scale, over-crowded physical environment gave the advantage 
for virus to disseminate. Traditional definite approach of urban planning management should be blamed 
for the above problems. To solve those issues, a more flexible and versatile urban planning management 
approach is called for adoption. In light of this, the necessity of multi-scale UWA is pressing and it should 
be integrated into city planning system to give us more resilience and preemptive advantages when facing 
pandemic. 

2.1. Citywide scale: constructing white corridor network 

In the citywide scale, to construct urban white area network combined with city ecological and ventilation 
corridor. The urban white area network can function as follows: the first one is serving greenbelts between 
city clusters to optimize the spatial layout. Ideally, people can live and work in the same cluster to avoid 
long commute; the second one is improving city ventilation environment. Ventilation issue is not only key 
to cooling the city, but also can lower pathogen concentration and thus reducing the risks of airborne 
disease; the third one is providing sufficient open space for city residents. If pandemic does happen, those 
open space can also quickly convert to city lifeline to support the transportation of supplies.  
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To this end, strategic urban white area network requires new planning methodology. In china, the 
mandatory plans can be divided into comprehensive planning level and detailed planning level. And the 
comprehensive planning has evolved into spatial territorial comprehensive planning. Compared with the 
previous city comprehensive planning, it introduced the concept of ‘whole territory, whole spatial factors’, 
which means taking all natural resources as an integration into planning consideration. In light of this, it 
brought up a new planning methodology as ‘double evaluation’, meaning development suitability 
evaluation and resource bearing capacity evaluation should be done before the plan is made. By ‘double 
evaluation’, the city ecological security layout is drew and strategic urban white area network is an 
integrated part of it.   

2.2. District scale: allocating white site with strategic intentions 

White site is preserved for future uncertainty. Strike by the unexpected pandemic, how to deal with the 
uncertain development of city become pressing. Before the pandemic, comprehensive planning in China 
seem too definite and held a belief that future were quite predictable. In the planning system, land use 
regulation was penetrating. The comprehensive planning dictated the major functions and detailed 
planning specified land use and other regulatory requirements. However, after the pandemic, discussion 
of planning for uncertainty are getting more and more attention. 

 

Planning for uncertainty should be strategic. The site allocation for white areas should keep certain distance 
for residential districts. And also, wind direction of the city, flow of the waterways, topography and 
elevation need to be taken into consideration. Other than natural elements, transportation and utility 
construction need to coordinate with white site allocation as well. By doing this, residents in the city can 
enjoy vast open space and prepare for future uncertainty at the same time.  

2.3. Community scale: supporting community health and security unit 

Improving community governance is a key lesson drew from the Covid-19 pandemic in China. From that 
on, community as a basis to form health and security unit has become national consensus. From a spatial 
perspective, urban white area can serve as the core of the unit’s organization. In China, community center 
is the place where people mingle and socialize. Urban white area can be set aside with community center 
so that it can help encourage more physical activities and improve the community cohesion. When 
pandemic happens, white areas can also been used to resettlement, organization and psychological 
counseling.  

 

Challenge in community level is more of an institutional issue, not a technical one. Especially in a high 
density community, how to identify the need for white areas, how to achieve the land with the approval 
from community members and how to guarantee the spatial quality of white areas are key questions 
remained to be answered through innovative institutional design. 

3. Empirical case study of Guangzhou 
3.1. Introduction to Guangzhou 

Guangzhou is located at Southern China. It has an area of 7434.4km2, with resident population of 18.6 
million in 2020. Guangzhou is the typical high density mega city in China. Its population density is almost 
10000 persons per km2. However, population density differs among the city. The highest population density 
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comes close to 50000 persons per km2, five times above the average level. And the lowest density can only 
reach 600 persons per km2. 

 

Guangzhou is also the transportation hub for China. In year 2020, the passenger throughput for Baiyun 
International airport soared to 43.8 million, ranked the first around the world. This appalling passenger 
throughput also gave high pressure for the ongoing Covid-19 pandemic fight since the more people 
exchange, the more exposure to virus dissemination risk. Given the above reasons, Guangzhou is 
representative for Healthy City management case study. 

3.2. Building white corridor network via ‘double evaluation’ methodology 

‘Double evaluation’ is new approach adopted in spatial territorial comprehensive planning. This new 
approach includes natural resource bearing capacity evaluation and development suitability evaluation. 
The evaluation conclusion is key to decide the layout of territorial development. In the citywide scale, white 
corridor network construction is based on the results of ‘double evaluation’ and Guangzhou made its own 
changes to the national ‘double evaluation’ guidelines in order to fit the Healthy City framework.  

 

In the natural resource bearing capacity evaluation, the evaluation contents include ecological protection 
ability and agricultural production ability assessment. Among these, ecological protection ability 
assessment can also broken down into biological diversity, water conservation and water and soil retention. 
Agricultural production ability assessment can be broken down into adequacy of land and water resources, 
hazard of pesticide pollution and heavy metal pollution. According to the evaluation results, Guangzhou 
delineated extremely important ecological protection area 2212 km2 and important ecological protection 
area 1458 km2, taking up 49% of the city area in total.  

 

To fit in the requirements of Healthy City, Guangzhou made its own alterations to the natural resource 
bearing capacity evaluation. Firstly, based on city wind environment study, Guangzhou raised the idea of 
building city wind corridor. The city wind corridor is significant to dissemination of the virus and conserving 
the corridor can reduce the risks of pandemic. The wind corridor is largely affected by distribution of heat 
island and heat sink. According to the land temperature inverted from the remote sensing image in year 
2020, the heat island in Guangzhou was presented as central concentrated features which meant the core 
of the heat island was largely based on the older city core and sprawl to the adjacent districts. At the 
meantime, utilizing the mid-scale WRT (weather forecast mode) to simulate the wind environment, it 
showed that Southeast wind prevailed in summer of Guangzhou and it had the features of strong in South, 
weak in Central and varied in North. In light of this, Guangzhou took great advantage of Southeast wind to 
build the white area corridor network. The corridor is constituted of five corridors, which are Shizi Ocean-
Haiou Island corridor, Pearl River front and back channel corridor, Huangpu Maofeng Mountain corridor, 
North Baiyun-Huadu Southeast wind corridor, South Zengcheng Corridor and North Conghua Corridor 
respectively (Fig.1.).  

 

Within the city development zone, development suitability evaluation is conducted. The evaluation is made 
to avoid developments on natural disaster-prone areas. In this evaluation, Guangzhou also took health 
hazard into it. And by this means, there are 738 km2 unfeasible development area, 947 km2acceptable 
development area and 3491 km2 suitable development area. Within the acceptable and suitable 
development areas, Guangzhou further preserved areas along arteries. Space along city arteries was long 
neglected. When necessary, those space can also turn into lifeline to the city.  By the help of evaluation, 
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Guangzhou raised the idea of preserving greenbelts along city arteries and gave different regulation 
requirements according to the level of roads. Generally speaking, the space regulation for one side of the 
road ranges from 15 meters to 100 meters based on the differences in land resources and other planning 
regulations (Fig.2.).  

   

Fig.1. Natural resource bearing capacity evaluation   Fig.2. Strategic white corridor in Guangzhou 

Source: Guangzhou Spatial Territorial Comprehensive Planning 

3.3. Improving resilience by preserving strategic urban white areas 

Strategic urban white areas are preserved for future uncertainties of the city. For high density city like 
Guangzhou, strategic urban white area is an important way to change existing management mode. In order 
to improve resilience against unexpected incidents and achieve high quality development, Guangzhou 
delineated strategic urban white areas in spatial territorial comprehensive planning.  

 

Strategic urban white areas are divided into two types according to different locations in territorial 
development layout and different objectives (Fig.3.). The first one is called functional optimization white 
areas. Those white areas are planned in concentrated development zones in the city and mostly come from 
existing low-efficient land. When development conditions are improved by city infrastructure investment, 
those areas can serve as strategic node of the city. By vacating the land and revirescence, those strategic 
urban white areas can function as open space and be convertible to temporal hospitalization sites. The 
second one is called strategic preservation white areas. Those white areas are allocated in white corridor 
network, coming from unconstructed lands. Constrained from construction land management, those areas 
are not ready to use for now, unlike functional optimization white areas. They are the most precious 
conservation for the city that cannot be used with any hasty. In spatial territorial comprehensive planning, 
those two types of white areas have varied land use regulation requirements. Functional optimization 
white areas should be followed special land use regulation, which means only public amenity, city 
infrastructure and security facility are only permit uses in the area. Strategic preservation white areas are 
set aside in flexible development land use regulation, which means if the area is enabled, certain area in 
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concentrated development zones needs to be vacated in order to obey the construction land management 
from the nation.  

 

To this end, the allocation process for white areas is very delicate. Population density and spatial 
distribution, flow and speed of wind and waterways, emergency management needs should all be taken 
into consideration. By this means, the total land area assigned for white areas are 260 km2 in spatial 
territorial comprehensive planning, which means 4% of the total city area. Functional optimization white 
areas are allocated 140 km2, mostly through urban renewal movement of the city. Strategic preservation 
white areas are allocated 120 km2. The allocation process is more complex. It follows three principles. The 
first one is boundary limitation within urban growth boundary (UGB). The feasibility of city infrastructure 
investment is considered. If white areas are allocated beyond UGB, the cost-efficiency to infrastructure 
investment will be much higher. The transportation conditions and infrastructure investment feasibility are 
crucial to the allocation process. Besides, floodplain and geological hazard prone areas should also be 
avoided. The second principle is that long-term planning is necessary. Allocation of white areas should 
concert with the overall development strategies of the city. Those areas should coordinate with growth of 
city. Last but not least, the time sequence is also of great significance. The city action plan and yearly 
implementation plan should also take allocation of white areas into consideration and avoid any collision 
with the recent development of the city. If collision happens, white areas should be given priority to avoid 
encroachment. 

 

Fig.3. Illustration of urban white area allocation in Panyu District of Guangzhou 

Source: Guangzhou Panyu Distrct Spatial Territorial Comprehensive Planning 

3.4. Turning ‘Grey’ area into ‘White’ area in communities 

Among three scales of white area, the community scale is the most influential to the residents. For one 
side, it is connective to people’s daily life. People would rather take physical activities near home than go 
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to the far away physical center. For the other, community should be the first frontline to the pandemic. 
The Covid-19 pandemic already showed the importance of strengthening resilience of community.  

 

As a high density city, Guangzhou explored to develop white areas in communities via urban renewal. 
Starting from year 2019, Guangzhou initiated a campaign of nine aspects in urban renewal, targeting at 
low-efficient constructed lands and unapproved buildings. Up till now, the campaign successfully vacated 
land with the area of 34 km2 and added new public amenities 1.7 million m2. In communities, those 
revitalized space mostly came from low-efficient parking lots, under bridge space and unapproved 
buildings. Those grey space turned into white space, improving public spaces to communities.  

 

The allocation of white areas in communities are planned with the 15-minute life cycle. 15-minute life cycle 
was planned in Guangzhou in 2016. After the Covid-19 pandemic happened, 15-minute life cycle was added 
more functions on health and emergency management and became community health and security unit. 
15-minute life cycle was made with the area of 2-4 km2, with the resident population of 30-100 thousand 
persons. The key point is that its boundary combine planning management unit and administrative unit so 
that the spatial resources and administrative authority will be integrated together. When white areas are 
allocated in 15-minute life cycle, it is usually assigned along with the community administrative center. Not 
only encouraging more physical activities when people do errands in community center, but also making it 
easier to manage when unexpected incident happens.  

 

Urban design guidelines are also applied to the white area in communities to guarantee the qualities. The 
urban design guidelines cover site design, greenery landscape, and public facility. The guidelines vary from 
the normal public space. Less greenery and more ground floor is required in white area in order to take 
more amenities on site and give more space for supply dispatch when pandemic happens. Also, a standard 
list of public facilities is required in white space to ensure the emergency management facilities will not be 
left out. Disabled friendly design is valued in the guidelines. Slope, slip avoiding titles and even automated 
elevator is required for white areas（Fig.4.）. 

 

Public participation is key to the success of white areas in communities. Guangzhou established community 
planner mechanism. Community planners provide planning consultation service through the whole 
revitalization process. Most importantly, community planners support the process of public participation 
by explaining the idea of revitalization and make alterations from residents’ voice. Taking five community 
revitalization works along Huanshi Road for example, two communities share fiver community planners. 
Community planners are voluntary and devote their time outside their daily jobs. The five community 
revitalization involves 10 white area space improvement. During this process, community planners help to 
organize 18 community workshops, to send out 675 questionnaires, to participate in 76 consultation 
meetings. Through their hard work, all 10 white area were successfully renovated and turned into public 
parks with and average size of 0.7 hectare. After the renovation work is done, community planners are also 
responsible to post-work revaluation and the media will also participate in the revaluation work too. To 
improve the design quality even more, Guangzhou planning bureau will also raise design competition and 
invite some renowned masters to take part in it. This campaign was called ‘little projects, big masters’. 
By doing this, community residents will gain their recognition to the white area allocation and renovation 
work, and also gain cohesion to their communities. 
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Taking Huaqiao community as an illustrative example, it exemplifies how white area is developed in a 
community context. Huaqiao community is located in Yuexiu district, the center of Guangzhou. Its area is 
3.5 km2, with the population of 157,500, which leaves the population density reaches above 40 thousand 
persons per km2. Due to the high population density, community’s public space is quite scarce. And also 
because a renowned primary school is located is this community, the population is still growing, especially 
families with children. In 2019, the city government decided to launch public space renovation project in 
the community and reserve space for white areas. Guangzhou Urban Planning Design & Survey Research 
Institute volunteered to serve as community planner. The site selection for white area was actually quite 
difficult. The space was far too limited. Potential sites were way too small to contain both physical 
amenities and evacuation functions. The planner team finally chose to expand a safety island before a 
commercial complex. The site was 0.9 hectare. Before the renovation, it served merely as a safety island 
where most of the space was taken up by flower bed people cannot enter. The community planner team 
decided to turn this space into multi-functional. Firstly, to enlarge the activity space by replacing the flower 
bed with lawns. Secondly, to add convertible amenities by placing fountain and movable chairs. Thirdly, to 
reshape transportation management zone by clearly dividing the pedestrian and vehicular zones. Through 
the whole process, community residents have a say on the renovation. The community planner team 
worked closely with the residents. After the renovation was done, more people would like to stay in this 
little public space. It became an important public park for the community, and at the meantime, a handy 
space for people to concentrate and disperse（Fig.5.）. 

  

Before renovation                                                    After renovation 

Fig.4. Disabled friendly design in a public space renovation project. Source: Photos shot by the author 

 

Before renovation 
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After renovation 

Fig.5. Huaqiao community white area renovation project. Source: Photos shot by the author 

4. Supporting policies 
The introduction of urban white area actually placed challenges on existing management. The difficulties 
lie in how to suit the demand of the city and improve people’s living qualities while they can also be quickly 
put into use if another pandemic strikes. To this end, the supporting policies include sustainable land use 
regulation, enabling planning regulation and post-evaluation.  

 

Sustainable land use regulation aims to make urban white areas compatible with city development and 
improve people’s welfare. A holistic land use regulation should be formed to suit the need of urban white 
areas. When white areas are planned on unconstructed land, public facility improvement is needed to turn 
the place to facilitate people’s physical activities. When white areas are planned on low-efficient industrial 
land or other constructed land, vacated land should be ecologically restored. And the follow-up land uses 
should be under strict scrutiny. A negative list of uses should be made before land use permit issued.  

 

Enabling planning regulation and its planning procedure is also very important. When the white area is 
needed to put into use, feasibility study should be conducted before any planning permits. The city 
government should start making the planning site feasibility study, including environment, ecological 
security, and infrastructure impact study. When the feasibility study is approved by city government or city 
planning commission, planning permit on enable the use of white area can be issued by planning 
department.  

 

Considered that white areas are backup guarantee for the dynamics of city development, the post-
evaluation of white area should never be underestimated. The spatial territorial comprehensive planning 
is reevaluated on a five-year basis. So that the post-evaluation of white area should be conducted 
accordingly. Among this period, if the major strategies of the city changes, reevaluation of white area 
should also change to suit the alteration. As a result of post-evaluation, the mechanism of supplement and 
withdrawal needs to be built. 

5. Discussion 
The urban white area should be endowed with new meaning under Healthy City framework. When the 
Covid-19 pandemic is subdued slowly, the foci of Healthy City has been changed from emergency 
management to active health management. And the urban white area can be one of its key spatial 
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strategies. The city development is multiscale, so that the white area should be integrated into this 
multiscale layout and have different functions. In the citywide scale, white area should be connected into 
corridor network and take the role of protective barrier. In the district scale, strategically allocated white 
area can be both open space for amenities and reserved space to deal with future uncertainty. In the 
community scale, white area can a core to form community health and security unit. 

 

Urban planning is a city science requires wisdom to manage future uncertainty. The introduction of urban 
white area embodies such wisdom. Although the practice of Guangzhou is far from mature, but the future 
is promising. Before every efforts are made passively to reduce the impact of unexpected incident, urban 
white area gives more possibility to cope with the unexpected under limited space. 
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Abstract 

The Ulan Buh Desert is located at the edge of the arid zone in the central Eurasian continent, which 
is one of the main sources of the Yellow River sediment and sandstorms in Northeast Asia. The 
project site, at the junction of the Ulan Buh Desert, the Hetao Irrigation District and the Yellow 
River Beach, has abundant groundwater source, unique geographical landscape and sensitive 
ecological environment. any changes in the regional ecological pattern may lead to significant 
impacts on the living environment of hundreds of millions of people within tens of millions of square 
kilometers in the middle and lower reaches of the Yellow River. However, in the past, ecological 
management, economic development and the construction of human settlements in local area 
have worked independently. Traditional grazing-based production ways and disorderly scattered 
settlements consume huge natural resources, leading to the continuous spread of desertification 
and the increasingly harsh human settlement environment. Therefore, through the construction of 
a comprehensive and sustainable desertification spatial management system, we can solve the 
contradiction between the abundant natural resources, the fragile ecological pattern and the need 
to improve the human settlement environment in this area. 

Firstly, we construct the technical system of territorial spatial identification and landscape 
evaluation system. Then, we built three systems, an ecological landscape infrastructure system, an 
vertical circular agriculture system and an efficient and centralized human settlement environment 
construction system, to realize the sustainable development of local "ecology-production-life". 
Finally, we monitor the landscape performance of desertification control through the construction 
of a comprehensive, scientific, parameterized and multidisciplinary dynamic, "sky-air-ground" 
integrated ecological monitoring system. 

The desertification spatial governance system achieves a high degree of integration of multiple 
landscape elements, which ensures the beautiful prospects can be realized mostly through a 
natural-driven sustainable process. What’s more, this system connects the management system 
and ecological management of multi-scale and multi-level, to realizes the transmission and 
implementation of the planning results. Finally, the system achieves the joint promotion of socio-
economic, ecological issues and living environment simultaneously in desert ecologically sensitive 
areas. 

Keywords 

Desertification Control, Eurasia, The Ulan Buh Desert, Green Infrastructure 
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1. Introduction 
The Ulan Buh Desert is one of the eight major deserts in China, located at the edge of the arid zone of 
central Eurasian continent. the desert has the most abundant water resources in China. It’s is one of the 
main sources of the Yellow River sediment and sandstorms in Northeast Asia as well as the main source of 
aeolian sand in Beijing-Tianjin-Hebei Urban Agglomeration. 

The study area, Dengkou Inner Mongolia, locates at the northeast of Ulan Buh Desert, at the junction of 
the Ulan Buh Desert, the Hetao Irrigation District and the Yellow River Beach. Dengkou has rich 
groundwater resources, unique geographical landscape, strong solar radiation and strong wind energy 
resources. the total amount of available water resources is 810 million m³, of which 60% is not utilized. The 
annual average total solar radiation is 1686 kwh, and the annual average wind energy resources is 150W/m
². (Figure 1.) 

 

Figure 1. location map of the study area. Source: Author Drawing. 

The ecological environment of Dengkou is highly sensitive, and any change of ecological pattern within the 
region may have a significant impact on the living environment of 140 million people living along the Yellow 
River, including more than 50 large and medium-sized cities, 1.6 million hectares of cultivated land. But for 
a long time, ecological governance, economic development and the construction of human settlements in 
the region were separated. local ways of grazing and scattered living were inefficient in the use of natural 
resources, leading to severe desertification and harsh living environment. Deserted area increased by 143 
km² within eight years and desert covers 72% of the area. However, the traditional way of ecological 
restoration is too simple to gain the ecology and the economic return. 

In addition, infrastructure in the region is poor. Only 5.4% of the resident with pipe water and 12.7% of 
resident with heating. The average annual income of residents is only 60% of the national level.    

The contradiction between the local abundant natural resources, the fragile ecological pattern and the 
demand of improving the human settlement environment is extremely intense. There is an urgent need 
for a scientific model and path to control desertification. 
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The global desert area accounts for 41% of the total land area[1], and desertification has spread to more 
than 110 countries and regions in the world. At present, there are several desertification control models:
（Table 1.） 

Table 1. Main Models of desertification control. Source: Author Drawing. 

Types Government-oriented technology-oriented  industry-oriented 

Content Through promulgating a 
series of policy decrees and 
the law on land development 
and desertification control, 
the government provides 
strong policy , legal guarantee 
and a lot of financial support 
for the smooth 
implementation of the 
strategy of desert control. 

The combination of 
advanced technology with 
applicable desertification 
control measures, within 
rational utilization of 
limited water and land 
resources, can promote 
the speed of prevention 
and control and obtain 
various benefits. 

On the basis of improving 
the living and ecological 
environment, focus on the 
construction of industrial 
system to promote the 
regional economic 
development. 

Features Remarkable results with large 
capital investment. 

 

The cost and the technical 
requirement is high. 

Neglect the combination 
with desertification control 
technology. lack of perfect 
technical implementation 
path. 

Represent 
countries 
or regions 

The United States[2] , 
Canada[3] , Germany[4]  and 
other developed countries. 

Israel[5], Arabia[6], etc 

 

Australia[7], Egypt[8], 
Iran[9]  and 
China’s Xinjiang[10] 

 

Government-oriented and technology-oriented depend on high-input, high-cost technology system, while 
industry-oriented lack of perfect technology implementation path. But this project area needs a 
comprehensive desert space management system that can integrate various natural resources, joint 
promotion of socio-economic, ecological issues and living environment, and has perfect implementation 
path. 

Therefore, this paper takes Dengkou as the study site, to explore the integration of the latest technologies 
in ecological monitoring, desertification control, green agricultural production and human settlement 
environment construction, forming a comprehensive desert space governance system. Finally realized the 
coordinated promotion of the social economy benefit, the ecology benefit and the human settlement 
environment construction in desert ecology sensitive area. 

 

2. Materials and Methods 
Based on the demand of ecological governance and green infrastructure construction, a planning system 
is constructed: Quantitative Science Identification Technology System + Green Development System + 
Dynamic Monitoring System (1 + 4 + 1 system). This system aim at realizing the coordination and integration 
of local ecological civilization and green development, and promoting the formulation of local norms and 
regulations. In addition, it can give birth to a number of green infrastructure planning projects and a set of 
desert management evaluation system. (Figure 2.) 
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Figure 2.The Joint Construction System of Ecological Control and Green Infrastructure. Source: Author Drawing. 

 

3. Results 
3.1 Technical System of Land Space Identification and Landscape Evaluation 

3.1.1 Acquisition of Indicator Information based on Remote Sensing Imagery and Large Data 

By using the research data, includes basic geographic information data, land use data, Remote Sensing 
(NNP, NDVI) data, digital elevation (Dem) data, meteorological data, soil data, socio-economic statistics 
data, the Present Situation of Dengkou is systematically analyzed, including climate, land, vegetation, water 
systems, agriculture and tourist attractions.( Figure 3.) Totally account 16 indicators. 
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Figure 3. Analysis of Resources. Source: Author Drawing. 

 

3.1.2 Quantifying Index based on GIS Platform and Constructing Applicability Evaluation System 

Based on comprehensively consideration of the various natural ecological and socio-economic factors’ 
present distribution characteristics, six evaluation indexes are determined from three aspects: Ecosystem 
Service Capacity Evaluation, Ecological Sensitivity Evaluation, Suitability Evaluation (Figure 4.). Then the 
corresponding weight ratio is determined by the expert scoring method[11], and the results are weighted 
and superimposed. Finally, according to the scores, we determined the ranges of the Desert Utilization 
Core Area, Desert Utilization Conservation Area and Desert Utilization Buffer Zone in the region (Figure 5.). 

 

  

Figure 4. Deserted areas Evaluation System. Source: Author Drawing. 
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Figure 5. Deserted areas Evaluation Result. Source: Author Drawing. 

 

3.2 Construction of Ecological Development System 

Based on the practical problems in the fields of ecological restoration , agriculture and animal husbandry 
production, landscape tourism and human settlements, aimed at the four aspects of achievements: 
ecological management, landscape, vertical utilization of water resources, activation of cultural tourism 
and reconstruction of living space, in order to realize the sustainable development goal of “Ecology-
production-life”, four systems are planned, including Ecological Restoration System, Green Production 
Systems, Landscape Tourism System and Human Settlements System. (Figure 6.) 

 
Figure 6. Planning Objectives. Source: Author Drawing. 

 

3.2.1 Ecological Restoration System 

Along the foot of the mountain, the water channel system and the river bank wetland, “Two belts, three 
veins, two nets ”and seven cores consist a landscaping forest system are established for sand prevention, 
including Sand-blocking forest belt, Landscape revetment forest belt（Table 2.）, forest veins along the 
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hills grass square base/the roads/canals(Table 3.), shelter forest net for farmland/grassland/residential 
area(Table. 4), which established a sustainable network pattern.(Figure 7.) 

 
Figure 7. Ecological Restoration System. Source: Author Drawing 

Table 2. Types of Forest Belts. Source: Author Drawing 

Types of forest belts Width(m) Planting pattern Irrigation pattern 

Sand-blocking forest 
belt 

500-1000 The combination of arbor and 
shrub 

Water saving measures 
of drip irrigation 

Landscape revetment 
forest belt 

2000 The combination of  Artificial 
shrubbery with arbor and shrub 

Water saving measures 
of drip irrigation 

Table 3. Types of Forest Veins. Source: Author Drawing 

Types of forest nets Width(m) Spacing in the rows 

Forest veins along the hills grass square 
base 

/ Trees: 2m* 3m 

Shrubs: 3m * 3m 

Forest veins along the roads/canals Upwind direction: 30m 

Downwind direction: 20m 

Trees: 2m* 3m 

Shrubs: 3m * 3m 

Forest veins along the canals Trees: 20m 

Shrubs: 10m 

Trees: 2m* 3m 

Shrubs: 3m * 3m 

Table 4. Types of Forest Nets. Source: Author Drawing 

Types of forest nets Specifications Spacing in the rows 

Shelter forest net for farmland 200m×250m 2m*2m 

Shelter forest net for grassland 200 m×300m 2m*2m 

Shelter forest net for residential area 200m×250m 2m*2m or 2m*3m 
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3.2.2 Green Production Systems 

On the land with superior solar thermal soil conditions, a vertically distributed “new high-efficiency 
agricultural and animal husbandry production system” is constructed, including 5 modes of photovoltaic 
agriculture (Figure 8.).  We planed Preservation Technology Lab, photovoltaic agricultural experimental 
area, Mongolian-chinese Herbs Lab, other related industries, and supporting infrastructure such as rapid 
transport routes. Finally, a photovoltaic agricultural landscape will be formed, promoting land productivity 
by 60 per cent. 

 
Figure 8. Green Production Systems. Source: Author Drawing 

 

3.2.3 Landscape Tourism System 

By full re-organize various lakes, wetlands, sand-bearing agriculture and other historical relics into four 
theme scenic tourist routes: wetland ecological experience, desert ecological landscape, desert sports and 
leisure, traditional culture sightseeing. A total of 26 tourist destinations and 254 km scenic routes has been 
built, forming a rich level of experience-based landscape tourism system. (Figure 9.) 
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Figure 9. Landscape Tourism System. Source: Author Drawing 

 

3.2.4 Human Settlements System 

By restructuring local human livelihood environment into three new towns，building three industrial parks 
and gradually forming numbers of rural settlements, residents are guided to take up employment in three 
main modes: Travel-services, Green-planting and Ecology-engineering. Promote the efficient use of 
infrastructure for residents to achieve poverty alleviation. (Figure 10.) 

 

 
Figure 10. Human Settlements System. Source: Author Drawing 
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3.3 Dynamic Monitoring System 

It is one of the most important contents for desert disaster prevention to identify, discover and monitor 
the potential hazard of land desertification and dune movement. Based on using a variety of techniques, 
we propose a dynamic monitoring system: 

1. we use satellite remote sensing to survey and identify the project area in a large-scale: monitoring and 
analysis of space movement by multi-source satellite data, and then gain automatic comparison between 
new satellite images and historical satellite images in the recording system to generate change patterns. 
Finally we build sub-meter, meter, 1-30 meters, 250-1000 meters and MODIS database to check every year, 
and form the database of the desert movement spatial distribution map in the region. 

2. we carried out a detailed survey of the areas prone to desertification: we use the UAV drone routes with 
multi spectral sensors to obtain view images of the area and desertification images, and then extract the 
change of deserted area by model calculation. 

3. we establish the ground monitoring stations to monitor the desertification point: use the automatic 
ecological monitoring station and a variety of monitoring equipment to monitor the desertification point 
in real time. The detection data includes many monitoring technical index data, which can be transmitted 
to the terminal cloud platform for data management.  

By using of remote sensing, drone routes, and the establishment of ground monitoring stations, a “Sky-air-
ground” integrated, scientific, parameterized and multi-disciplinary dynamic monitoring system of 
desertification control planning performance has been formed. 

 

3.4 planning the implementation path 

To ensure that planning can be well implemented. We build a comprehensive governance and operational 
pattern by constructing a Multiple-stockholders partnership (Figure 11.). Planning designers, local 
government, local residents, enterprises, brand holders and other multi-role can participate in the 
implementation of planning, to achieve multi-participation and multi-benefit. 

 
Figure 11. Operational Pattern. Source: Author Drawing 
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4. Conclusion & Discussion 
Relying on this project, a lot of research and practice have been carried out in the area, and many ecological 
restoration technology centers and sand vertical high-efficiency planting demonstration areas have been 
built. From 2018, the afforestation area is 800 km². 490 km² of forest quality improved. 650 km² of vertical 
agriculture and animal husbandry projects has been constructed. 12 key tourism projects has been built, 
including desert towns, National Desert Park Cluster, etc. The efficiency of agricultural output increased by 
60 per cent, and the area of deserted areas was reduced by 168 km². The coverage of water supply, 
electricity supply and heat supply reached 100 per cent. The local per capita income level increased by 
about 135 per cent, and all local people were out of poverty in 2019. 

The study is issue-oriented and takes full account of the current ecological environment and living space in 
the ecologically fragile areas in the Ulan Buh Desert, and coordinates the development goals of ecological, 
economic and human settlement environment. The desertification spatial governance system achieves a 
high degree of integration of multiple landscape elements, which ensures the beautiful prospects can be 
realized mostly through a natural-driven sustainable process. What’s more, this system connects the 
management system and ecological management of multi-scale and multi-level, to realizes the 
transmission and implementation of the planning results. Finally, the system achieves the joint promotion 
of socio-economic, ecological issues and living environment simultaneously in desert ecologically sensitive 
areas. 

An integrated desert management system, suitable for the Ulan Buh Desert and similar ecologically fragile 
areas, will be formed to realize the “Ecology-production-life” promotion. 
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Abstract 

Rapid urbanization in China is placing increased pressure on urban drainage infrastructure. 
Northeast coastal cities are susceptible to flood damage from typhoons and climate change is 
expected to produce more extreme weather events. Urban planners and local governments need 
better risk assessment tools to plan for future extreme events. An open data based exposure 
assessment model has been developed for disaster risk reduction (DRR) oriented adaptive urban plan 
making based on the understanding of flash floods risk in high-density urban areas under future 
climate scenarios. The proposed model is based on hydrological simulation, which accuracy is 
sensitive to the precision of input digital elevation model (DEM). A regression kriging based geo-
interpolation method is employed to reshape ground surface by increasing precision of global 
coverage ASTER GDEM from 30m to 10m. Time component is introduced to the Horton’s water 
permeation model. The parameter of permeation speed limitation is critical to this model; initial 
values are taken from published Land Classification Codes and adjusted according to the field 
surveys and observation records. Shekou community in Shenzhen is a case study to verify the 
proposed model. Two most common scenarios are tested. One is a storm at low-tide condition, with a 
fully functional urban drainage system. This scenario is simulated by using historical rainfall data 
from Meteorological Bureau. The other scenario is a typhoon occurring at high-tide, which 
means urban drainage system is partially malfunctioned. The simulation results show high 
agreement with both the historical record and satellite observations. Based on the 
understanding of flash floods exposure assessment and the temporal-spatial distribution of the 
risk, DRR oriented adaptive urban plans can be made. 

Keywords 

High-density urban areas, Flash floods, Exposure assessment model, DRR plans 

1. Introduction
In recent years, urban floods caused by climate change, extreme weather, and rapid urbanization have 
been increasing both in severity and frequency in China, which increases risk to urban systems, 
human activities, health, properties, and the environment, extremely. Because of climate change, 
urban rainstorm floods have gradually been one of the most significant risks to urban activities and 
social development (V. Daksiya, Mandapaka, and Lo 2020; B. Li and Sivapalan 2020). Especially, urban 
rainstorm floods have already been one of the most severe natural disasters that restrict the healthy 
development of the economy and society in China (Wu et al. 2021). According to the Ministry of 
Water Resources of the People’s Republic of China, more than 100 cities in China suffered from 
urban floods every year from 2008 to 2018, causing direct economic losses of 374.5, 267.5, 315.6, 
and 364.3 billion yuan in 2010, 2012, 2013, and 2016, respectively. 
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Velautham Daksiya, Mandapaka, and Lo (2021) found that climate change has a higher impact 
compared to urbanization on the flood protection decisions. Globally, scholars and researchers are 
trying to develop more precise and accurate models to project future extreme precipitation probabilities 
to a local level with local parameters. DeGaetano and Castellano (2017) developed a set of future 
extreme precipitation probabilities are developed for New York State based on different down-
scaling approaches and climate model projections. The research results indicate that 100-year 
recurrence interval precipitation amounts exhibit a median increase of between 5 and 10% across 
the New York state in the 2010–2039 period regardless of greenhouse gas concentration. Cooper 
(2019) contributed plausible future precipitation scenarios for the Bangkok Metropolitan Region 
(BMR), which builds on the existing evidence base that projects increasing future precipitation. Their 
results indicate that in comparison to the past period (1980–2009), over the long-term (2070–2098) 
the total monthly heavy/very heavy precipitation is projected to increase by 100–120%. H. Zhu, Jiang, 
and Li (2021) presented projections of climate extremes over China under global warming of 1.5, 2, 
and 3°C above pre-industrial (1861–1900), based on the latest Coupled Model Intercomparison 
Project phase 6 (CMIP6) simulations. CMIP6 shows higher increases for both total precipitation and 
heavy precipitation by 5.3%, 8.6%, and 16.3%, respectively, in China. 

Generally, urban floods are caused by extreme runoff in a developed area where drainage is 
insufficient (Barroca et al. 2006). While the exposure and sensitivity of urban system to storm floods risk 
is affected by the interaction of environmental and social forces. With the characteristics of a 
highly concentrated population and facilities, complex spatial structure, high-speed dynamic 
operations, and evolution, urban areas are complex and vast systems coupled with nature and 
humanity, which is distinct from any other natural system (X. Li and Willems 2020). The uncertainty 
lies in future changes of urban extent, land-use patterns and flood plain basin parameters, which 
impacts future flood risk significantly Velautham Daksiya, Mandapaka, and Lo (2021). 

Reducing exposure and vulnerability can considerably reduce flood damage. Cities with higher 
potential impact do not necessarily lead to higher vulnerability for urban flooding because adaptive 
capacity can also mitigate the vulnerability of cities to extreme climate events (Chang and Huang 
2015). In addition to rainfall and the underlying surface, urban planning and management have a 
significant impact on urban flooding (Zhou et al. 2017). L?We et al. (2017) proved that urban planning 
policies and spatial plans are an efficient means for urban flood reduction. Lee and Brody (2018) 
verified that a high-density development of compact designs decreases flood loss, even though urban 
built-up land with higher impervious surfaces may cause more flood damage. Improvement to 
stormwater infrastructure is usually costly. However, stormwater control measures, such as retention 
basin, bioswales, infiltration trench, porous pavement, rain barrels, detention pond, green roof, and 
rain garde, can be a cheaper solution to reduce the runoff (Hossain Anni, Cohen, and Praskievicz 2020). 
Cities in China are urged to adopt planning-oriented adaptation as a strategy of proactive risk planning 
in the context of rapid urbanization and global climate change (ZHENG et al. 2018). 

According to Ketabchy et al. (2019) computer-based simulating can effectively reduce manpower, 
material resources and time investment for saving costs, and improve application and research 
efficiency. However, one of the major challenges in urban flood modelling and simulation is lack of data 
about the location and properties of stormwater infrastructure and land cover (Hossain Anni, Cohen, 
and Praskievicz 2020). In estimating risks from flooding scenarios, local governments usually play an 
important role as they have access to (spatial) data on the assets, such as buildings, infrastructure, and 
environmentally protected areas and socio-demographics of flood zones (Aerts et al. 2014). But data on 
stormwater management is still not readily available or attainable for most local urban environments, 
even in developed countries (Liptan and Santen 2017). There is an urgent need to develop open data 
solutions. 

2. Literature review
Sustainable urban stormwater management using low impact development (LID) techniques, along 
with conventional urban stormwater management systems, can be implemented to mitigate 
climate-change-
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induced flood impacts. LID practices have been mentioned as a promising strategy to control 
urban stormwater runoff and pollution in the urban ecosystem. However, this requires many 
experimental and modeling efforts to test LID characteristics and propose an adequate guideline 
for optimizing LID management. Baek et al. (2015) proposed a novel methodology to optimize the 
sizes of different types of LID by conducting intensive stormwater monitoring and numerical 
modeling in a commercial site in Korea. Ahiablame and Shakya (2016) conducted a case study 
based assessment of flood reduction capabilities of large- scale adoption of LID practices in an 
urban watershed in central Illinois using the Personal Computer Storm Water Management Model 
(PCSWMM). 

Bahrami, Bozorg-Haddad, and Loáiciga (2019) proposed a simulation–optimization model that 
minimizes the costs of LID measures for mitigating impacts of future urban development on 
runoff. With a comparison of the results from two different scenarios of future development with the 
existing stormwater system’s performance shows the cost increase in redesigning the existing system 
to make it LID sensitive would equal 20% and 45%. Aerts et al. (2014) simulated 549 storm-surge 
simulations, varying from extremely low probability events to more frequent storms, using a 
coupled hurricane–hydrodynamic–inundation model to build up a flood risk probabilistic model for 
New York in the US. As stated by Xu et al. (2019), LIDs simulation is mainly integrated into the 
hydrological models in the form of functional components or plug-ins, such as MUSIC, MOUSE, P8-
UCM, PURRS, SLMM, Storm Tac, SWMM, SUSTAIN, and L-THIA. 

The newly applied “Sponge City” plan considers the concave green land as an effective tool in 
mitigating pluvial floods. Du et al. (2019) conducted a research by integrating urban flood 
simulation, scenario analysis, and mitigation assessment in central Shanghai, China. Their findings 
include CGL with a depth of 0.10–0.20m can mitigate direct runoffs by 23.63–98.35% and 
inundation extents by 26.09–82.41%. Pour et al. (2020) evaluated the effectiveness of LIDs in the 
mitigation of urban flood to identify their limitations. Their results revealed that LIDs can be an 
efficient method for mitigating urban flood impacts. However, most of the LID methods were found to 
be effective only for small flood peaks. Hossain Anni, Cohen, and Praskievicz (2020) investigated the 
sensitivity of urban flood simulations to inputs of stormwater infrastructure and soil 
characteristics. The results indicate that stormwater infrastructure decreases flooding volume of 
return period 10, 25, 50 and 100 by factors of 20, 14, 12, and 8, respectively. 

Based on an empirical study of four mega-cities in China Wu et al. (2021) proposed a 
descriptive framework for cities and communities to identify sensitivity indicators of urban rainstorm 
flood disasters by using a random forest model. Their results indicate that that urban rainstorm flood 
disasters are the most sensitive to surface water resources, and are the least sensitive to relief degree 
of land surface.A multi-criteria decision analysis framework for optimal decision making is developed 
by Velautham Daksiya, Mandapaka, and Lo (2021) to adapt climate change and associated 
uncertainties of urban flood risk. Anni, Cohen, and Praskievicz (2020) analyzed the role of stormwater 
infrastructure and soil infiltration in urban floods. Mei et al. (2020) found that both rainfall intensity 
and rainfall patterns are the determining factors of urban flooding. 

Urban and community resilience Schlör, Venghaus, and Hake (2018) is one of the most important 
concepts of urban flood risk management which is relative to risk exposure very closely. Definition of 
resilience was proposed by the United Nations as “Resilience is the ability of a system, 
community or society exposed to hazards to resist, absorb, accommodate to and recover from the 
effects of a hazard in a timely and efficient manner including through the preservation and restoration 
of its essential basic structures and functions” (Harrison and Williams 2016). By reviewing four 
decades of academic literature on urban resilience beginning in 1973, Meerow, Newell, and Stults 
(2016) defined: urban resilience refers to the ability of an urban system-and all its constituent 
socio-ecological and socio-technical networks across temporal and spatial scales-to maintain or rapidly 
return to desired functions in the face of a disturbance, to adapt to change, and to quickly transform 
systems that limit current or future adaptive capacity. 

With the observed greater frequency of natural disasters worldwide, there has been an ever-
increasing interest in urban resilience and its assessment (Rus, Kilar, and Koren 2018). Lu and Stead 
(2013) proposed 
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framework of six resilience attributes in relation to planning for climate disturbance and flood risk 
was implemented on the case study of the city of Rotterdam. Roggema (2014) proposed 
resilience as a framework for the successful integration of recovery planning and urban design. 
Simon et al. (2016) developed a qualitative framework for assessing resilience considering numerous 
characteristics of a safe and resilient community, divided into four main categories: external 
resources, assets, capacities and qualities. To identify major resilience characteristics, Sharifi and 
Yamagata (2016) proposed a matrix approach and introduced five major dimensions of urban 
resilience and an extensive list of criteria related to them. Serre and Heinzlef (2018) assessed and 
mapped resilience levels to floods taking into account critical infrastructure networks as risk 
propagators at different spatial scales. ZHENG et al. (2018) conducted an exploratory factor 
analysis to justify a analytical framework and rank the urban resilience index for 16 districts in Beijing. 
Results indicate that urban resilience at the district level is distinguished by the characteristics of the 
district’s functional zones, which implies that the development focus of each district influences the 
driving factors of urban resilience. Borsekova, Nijkamp, and Guevara (2018) explored urban 
resilience patterns after disaters and found that population size and density are critical parameters 
for the order of magnitude of damage. 

Moura Rezende et al. (2019) proposed a multi-criteria index, the Urban Flood Resilience index-UFRI, to 
measure quantitatively urban resilience to floods, supported by a hydrodynamic mathematical model 
and socio-economic indicators, resulting in spatialized maps as a communicating tool. Brunetta and 
Salata (2019) made a first attempt to measure the vulnerability of the urban system for mapping urban 
resilience for spatial planning. The spatial interaction of these measures is useful to define the 
interventions essential to designing and building the adaptation of the built environment by planning 
governance. 

McClymont et al. (2020) provided an understanding of how resilience is perceived in flood 
risk management along interdisciplinary spectrum of resilience and its operational concept for a full 
potential by a systematic review of 147 paper abstract and 67 full papers. The results reveal that few 
methods which integrate social and technical systems across different spatial scales, and a disconnect 
between bottom-up and top-down strategies in flood risk management. According to Campbell et al. 
(2019) the Zurich Flood Resilience Alliance developed an approach to test and validate a measure of 
community flood resilience, which measures a set of sources of community flood resilience when 
floods occur. Their study represents the first large scale analysis of systemic and replicable flood 
resilience baseline data from 118 communities across 9 countries. Kim and Song (2018) 
proposed a confirmatory factor analysis based method to measure urban resilience through 25 
indicators to urban function and to classify 232 cities in Korea with regard to climate variability. 
Kontokosta and Malik (2018) focused on neighborhood resilience by developing a unified, multi-factor 
index, the Resilience to Emergencies and Disasters Index (REDI), of local and regional resilience 
capacity, which benefits the integration of measures of physical, natural, and social systems–
operationalized through the collection and analysis of large-scale, heterogeneous, and high resolution 
urban data (over 12,000,000 records from New York City). 

The China government has been devoting to the promotion of smart cities for many years. However, 
that is not clear whether smart city is more resilient to climate change or disasters. S. Zhu, Li, and 
Feng (2019) used a MCDM approach to assess and rank the resilience of 187 smart cities in China. 
Their results demonstrate that the overall resilience of smart cities is at a relatively low level. There is 
also a significant unbalance of resilience between smart cities due to different infrastructural, economic, 
social, institutional, and environmental conditions. Zhang et al. (2019) took 56 cities in China as the 
research object, by using the combination of weight method, exploratory spatial data analysis and 
spatial measurement model, and selects 29 indicators from urban infrastructure, economy, ecology 
and society to explore the spatial distribution of urban resilience and its influencing factors. Their 
results indicate that the values of the urban resilience show a significantly positive correlation in 
regard to their spatial distribution. 
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3. Study area
The study area is Shekou community in Shenzhen, China. Shenzhen was declared as a special 
economic zone in 1979, one of several cities along the coast of China that were opened to 
foreign investment, technology, and managerial expertise through the establishment of foreign-owned, 
joint-venture, and other business enterprises without the prior approval of the central government. 
Now Shenzhen is one of the biggest mega-city in China and marked as a “national-level economy 
center of China.” Population and residential transaction prices in Shenzhen, form 2008 to 2019, see 
Figure 5.1. According to the data of the Seventh Census of China, as on November 1 2020, the 
permanent resident population of Shenzhen was over 17 million. The regional GDP of Shenzhen in the 
same year is 2767.024 billion yuan. And in 2021, Shenzhen ranked third in the list of China’s top 100 
cities released by Wharton Institute of Economics. 

Figure 1. Shenzhen’s population and residential transaction prices form 2008 to 2019 

According to the data of Shenzhen Meteorological Bureau, the average wind speed in recent five years is 
2.5m/s, the average annual temperature is 22.6 ℃, and the average annual precipitation is 1552mm. 
The annual daily rainfall and evaporation in Shenzhen are shown in the Figure 5.2. Based on the latest 54 
year precipitation data in Shenzhen the rainstorm intensity formula is as Equation (1). 

where  is return period ( ), and  is rainfall duration. 

Shenzhen suffers severe stormwater floods every year. According to Xinhuanet 
News (http://xinhuanet.com/), an official web news platform: On June 13, 2008, the 24-hour rainfall in 
Shenzhen reached 325.25mm. Eight people died in the city, six people were missing, and more than 
100,000 people were transferred. There were more than 1,000 floods in the city, and the direct 
economic loss was about 1.2 billion yuan.On May 11, 2014, the average rainfall in Shenzhen was 
177.7mm. Rainstorm caused nearly 5458 buses on more than 400 lines were soaked. Waterlogging 
occurred in 20 areas, about 2,000 cars were flooded, and about 10 secondary Disaster. On May 11, 
2015, heavy rain was recorded at 29 meteorological stations in the city, 6 of which had heavy rain 
above 100mm, and there were 173 standing 
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water points in the city, and about 50 flooding reports were received. On May 20, 2016, the 
average rainfall in Shenzhen was 109.5 mm. The heavy rainfall caused various levels of disasters and 
dangers in Shenzhen water conservancy projects and municipal facilities. During the torrential rain, 
more than 80 waterlogged occurred in Shenzhen, the depth of which was 0.3-0.5 meters, and the 
maximum exceeded 1 meter. 

Figure 2. The annual daily rainfall and evaporation in Shenzhen 

4. Methods
4.1 Water balance model 

The goal of urban floods management is to reasonably organize and manage urban water resources 
to reduce the amount of surface runoff, or organize disordered surface runoff into orderly surface 
runoff, so as to weaken the impact and impact of rain and flood on urban system. Therefore, the 
accurate estimation of urban surface water during precipitation is the basis of planning and designing 
sponge city. The total surface water volume is balanced, which can be expressed as the balance of input 
water volume and output water volume, see Equation (2). 

where,  is the input water volume,  is the output water volume, is the rainfall amount, is 

the volume of inrush water from neighbor cells, is the volume of drainage,  is evaporation, 

the surface runoff, and is the ground permeation. 

The input water volume is determined by precipitation and external water volume, including 
external runoff and inflow due to failure of drainage system. The output water volume is 
determined by the drainage volume, evaporation volume, runoff output and environmental 
absorption volume of the pipe network. Therefore, under the same rainfall conditions, the more 
water absorbed by the environment, the smaller the surface runoff. Accurately calculating the 
temporal and spatial distribution, velocity, flow and duration of rainwater and flood surface runoff is 
the premise to improve the rainwater and flood absorption capacity of the environment. 
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4.2 Surface infiltration rate model 

The classical Horton infiltration model can be used to determine the theoretical infiltration rate of 
surface ponding caused by local rainfall, see Equation (3): 

where,  is the infiltration rate at time t,  is the initial infiltration rate or maximum infiltration rate,  

is the constant or equilibrium infiltration rate after the soil has been saturated or minimum 

infiltration rate, and  is the decay constant specific to the soil. 

By consider the impact of local rainstorm intensity formula (1), practical infiltration rate is as Equation (4) 

Finally, the integrated infiltration model is as Equation (5): 

4.3 Terrain surface reshape model 

ASTER GDEM data sets are used as digital elevation model for terrain surface reshape modeling in this 
study. The spatial resolution of the ASTER GDEM is about 30m, which is not precis enough to model and 
simulate urban floods surface runoff in small areas. Kriging interpolation is employed in this study, 
which is an efficient method that use a limited set of sampled data points to estimate the value of a 
variable over a continuous spatial field. Kriging weights are calculated such that points nearby to the 
location of interest are given more weight than those far away. Clustering of points is also taken into 
account, so that clusters of points are weighted less heavily. This helps to reduce bias in the 
predictions. Kriging interpolation is a two-stage process: firstly, the spatial covariance structure of the 
sampled points is determined by fitting a variogram; secondly, weights derived from this covariance 
structure are used to interpolate values for unsampled points or blocks across the spatial field. 
Kriging interpolation is particular useful by preserving spatial variability when spatial autocorrelation 
exists. 

The kriging predictor is an “optimal linear predictor” and an exact interpolator, meaning that 
each interpolated value is calculated to minimize the prediction error for that point. The value that is 
generated from the kriging process for any actually sampled location will be equal to the observed value 
at this point, and all the interpolated values will be the Best Linear Unbiased Predictors (BLUPs). 

In matrix notation, terrain surface reshape model is as Equation (6): 

where, is the predicted value at location , is the vector of predictors and is the 

vector of  kriging weights used to interpolate the residuals. The model is considered to be the best 
linear predictor of spatial data. It has a prediction variance that reflects the position of new 
locations in both geographical and feature space, see Equation (7): 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

2078



where, is the still variation and  is the vector of variances o residuals at the prediction 
location. 

4.4 Surface water permeability and stagnation ratio 

Values of the surface water permeability and stagnation ratio of the study area are determined by 
field investigation on the basis of China Construction Land Code (GB50137-2011) and the US 
Colorado Drainage Standard. The recommended reference values of surface water permeability and 
stagnation ratio of the study area are shown in Table 1 and table 2. 

Table 1: The recommended reference values of surface water permeability 

Land Use 
surface water 

permeability(%) Land Use 
surface water 

permeability(%) 

CBD 0 Public Land 15 

Business Area 5 Along Railway 65 

Flat Roofs 0 Roads 0 

Slope Roofs 0 Side Way 5 

Low Buildings 10 Green Belt 60 

Multi-storey Building 5 Park 70 

High Buildings 15 Grass Land 100 

Light Industry 15 Forest 90 

Heavy Industry 5 Sand 100 

Stadium 20 Clay 95 

Campus 20 Bare Land 10 

Square 0 Unknow 30 

Table 2: The recommended reference values of surface water stagnation ratio 

Land Type Reference Values Recommended Values 

Impermeable Surface 

Pavement 0.05-0.15 0.1 

Flat Roofs 0.1 - 0.3 0.1 

Slope Roofs 0.05 - 0.1 0.05 

Permeable Surfacce 

Grass Land 0.2 -0.5 0.35 

Forest 0.2 -0.6 0.4 

Other Land 0.2 -0.6 0.4 

5. Results

The raw data of ASTER GDEM (30m) were used to perform a city-level flood basin analysis and 
catchment analysis, the results are shown in Figure 3. A standard plot using a 10% sub-sample of 
the original ASTER GDEM 30m data set. The histogram shows that the values of the elevation 
data are 
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approximately normally distributed, with some clustering around low values. The clustered low values 
are floodplain, see Figure 4. 

Figure 3. Elevation distribution and catchment analysis results from ASTER GDEM 30 

Figure 4. Terrain surface reshaping from ASTER GDEM 30m to 10m 
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On the basis of understanding the spatial distribution of the raw data, the terrain surface reshape 
model parameters can be estimated by WLS (weighted least squares) by a simulation method: 
kappa = 0.5, sigmasq = 2459.1850, and phi = 953.6299; the practical range with cor=0.05 for 
asymptotic range at 2856.82 meters. The model results are shown in Figure 5. Figure 6 is a 
comparison of urban wetness distribution of spatial resolution calculated by the original 30m DEM and 
by a reshaped 10m DEM. 

Figure 5 Terrain surface reshaping from ASTER GDEM 30m to 10m 

Figure 6. Results comparison of urban wetness distribution of spatial resolution of 30m and 10m 

6. Conclusions

Cities are typically complex mega-systems with a complex disaster interaction during urban floods. It 
is significantly important to improve urban and community resilience based on a profound 
understanding of the flood risk propagation in urban systems along with human activities. Scenario 
based simulation is an 
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effective approach to discover the spatial patterns of disaster risk exposure. It can be used to build 
up a basis for spatial planning strategies of disaster intervention and protection. Specifically, 
modeling and simulation results of urban floods are sensitive to the spatial resolution of DEM data. 
Open and Internet accessible data as alternatives to official data can be used as a reliable data source 
to be used for disaster risk reduction oriented modeling and simulation. 

7. References
Aerts, J. C. J. H. et al. (2014) ‘Climate adaptation: Evaluating flood resilience strategies for coastal 

megacities’, Science, 344(6183), pp. 473–475. doi: 10.1126/SCIENCE.1248222. 

Ahiablame, L. and Shakya, R. (2016) ‘Modeling flood reduction effects of low impact development at a 
watershed scale’, Journal of Environmental Management, 171, pp. 81–91. 
doi: 10.1016/J.JENVMAN.2016.01.036. 

Anni, A. H., Cohen, S. and Praskievicz, S. (2020) ‘Sensitivity of Urban Flood Simulations to Stormwater 
Infrastructure and Soil Infiltration’, Journal of Hydrology, 588, p. 125028. 

Baek, S. S. et al. (2015) ‘Optimizing low impact development (LID) for stormwater runoff treatment in 
urban area, Korea: Experimental and modeling approach’, Water Research, 86, pp. 122–131. 
doi: 10.1016/J.WATRES.2015.08.038. 

Bahrami, M., Bozorg-Haddad, O. and Loáiciga, H. A. (2019) ‘Optimizing stormwater low-impact 
development strategies in an urban watershed considering sensitivity and 
uncertainty’, Environmental Monitoring and Assessment, 191(6). doi: 10.1007/
S10661-019-7488-Y. Barroca, B. et al. (2006) ‘Indicators for identification of urban flooding vulnerability’, Natural hazards and 
earth system sciences, 6(4), pp. 553–561. 

Bermúdez, M. and Zischg, A. P. (2018) ‘Sensitivity of flood loss estimates to building representation and 
flow depth attribution methods in micro-scale flood modelling’, Natural Hazards. 

Borsekova, K., Nijkamp, P. and Guevara, P. (2018) ‘Urban resilience patterns after an external shock: An 
exploratory study’, International Journal of Disaster Risk Reduction, 31, pp. 381–392. 
doi: 10.1016/J.IJDRR.2018.05.012. 

Brunetta, G. and Salata, S. (2019) ‘Mapping urban resilience for spatial planning-A first attempt to 
measure the vulnerability of the system’, Sustainability (Switzerland), 11(8). 
doi: 10.3390/SU11082331. 

Campbell, K. A. et al. (2019) ‘First insights from the Flood Resilience Measurement Tool: A large-scale 
community flood resilience analysis’, International Journal of Disaster Risk Reduction, 40. doi: 
10.1016/J.IJDRR.2019.101257. 

Chang, L. F. and Huang, S. L. (2015) ‘Assessing urban flooding vulnerability with an emergy approach’, 
Landscape and Urban Planning, 143, pp. 11–24. doi: 10.1016/J.LANDURBPLAN.2015.06.004. 

Cooper, R. T. (2019) ‘Projection of future precipitation extremes across the Bangkok Metropolitan 
Region’, Heliyon, 5(5). doi: 10.1016/J.HELIYON.2019.E01678. 

Daksiya, V., Mandapaka, P. V. and Lo, E. (2020) ‘Effect of climate change and urbanization on flood 
protection decision﹎aking’, Journal of Flood Risk Management. 

Daksiya, V., Mandapaka, P. V. and Lo, E. Y. M. (2021) ‘Effect of climate change and urbanisation on 
flood protection decision-making’, Journal of Flood Risk Management, 14(1). doi: 
10.1111/JFR3.12681. 

DeGaetano, A. T. and Castellano, C. M. (2017) ‘Future projections of extreme precipitation intensity-
duration-frequency curves for climate adaptation planning in New York State’, Climate 
Services, 5, pp. 23–35. doi: 10.1016/J.CLISER.2017.03.003. 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

2082

https://doi.org/10.1126/SCIENCE.1248222
https://doi.org/10.1016/J.JENVMAN.2016.01.036
https://doi.org/10.1016/J.WATRES.2015.08.038
https://doi.org/10.1007/S10661-019-7488-Y
https://doi.org/10.1016/J.IJDRR.2018.05.012
https://doi.org/10.3390/SU11082331
https://doi.org/10.1016/J.IJDRR.2019.101257
https://doi.org/10.1016/J.LANDURBPLAN.2015.06.004
https://doi.org/10.1016/J.HELIYON.2019.E01678
https://doi.org/10.1111/JFR3.12681
https://doi.org/10.1016/J.CLISER.2017.03.003


Du, S. et al. (2019) ‘Mapping the capacity of concave green land in mitigating urban pluvial floods and its 
beneficiaries’, Sustainable Cities and Society, 44, pp. 774–782. doi: 10.1016/J.SCS.2018.11.003. 

Harrison, C. G. and Williams, P. R. (2016) ‘A systems approach to natural disaster resilience’, Simulation 
Modelling Practice & Theory, pp. 11–31. 

Hossain Anni, A., Cohen, S. and Praskievicz, S. (2020) ‘Sensitivity of urban flood simulations to 
stormwater infrastructure and soil infiltration’, Journal of Hydrology, 588. 
doi: 10.1016/J.JHYDROL.2020.125028. 

Ketabchy, M. et al. (2019) ‘Simulation of watershed-scale practices for mitigating stream thermal 
pollution 

due to urbanization’, Science of The Total Environment, 671(JUN.25), pp. 215–231. 

Kim, D. and Song, S. K. (2018) ‘Measuring changes in urban functional capacity for climate resilience: 
Perspectives from Korea’, Futures, 102, pp. 89–103. doi: 10.1016/J.FUTURES.2018.05.001. 

Kontokosta, C. E. and Malik, A. (2018) ‘The Resilience to Emergencies and Disasters Index: Applying big 
data to benchmark and validate neighborhood resilience capacity’, Sustainable Cities and 
Society, 36, pp. 272–285. doi: 10.1016/J.SCS.2017.10.025. 

Lee, Y. and Brody, S. D. (2018) ‘Examining the impact of land use on flood losses in Seoul, Korea’, Land 
Use Policy, 70, pp. 500–509. 

Li, B. and Sivapalan, M. (2020) ‘Long ㏕ erm Coevolution of an Urban Human￤ater System Under 
Climate Change: Critical Role of Human Adaptive Actions’, Water Resources Research, 56(11). 

Li, X. and Willems, P. (2020) ‘A Hybrid Model for Fast and Probabilistic Urban Pluvial Flood Prediction’, 
Water Resources Research, 56(6). 

Liptan, T. and Santen, J. D. (2017) ‘Sustainable Stormwater Management: A Landscape-Driven Approach 
to Planning and Design’. 

Lu, P. and Stead, D. (2013) ‘Understanding the notion of resilience in spatial planning: A case study of 
Rotterdam, The Netherlands’, Cities, 35(dec.), pp. 200–212. 

L?We, R. et al. (2017) ‘Assessment of Urban Pluvial Flood Risk and Efficiency of Adaptation Options 
Through Simulations – A New Generation of Urban Planning Tools’, Journal of Hydrology, p. 
S0022169417302962. 

McClymont, K. et al. (2020) ‘Flood resilience: a systematic review’, Journal of Environmental Planning 
and Management, 63(7), pp. 1151–1176. doi: 10.1080/09640568.2019.1641474. 

Meerow, S., Newell, J. P. and Stults, M. (2016) ‘Defining urban resilience: A review’, Landscape and 
Urban Planning, 147, pp. 38–49. doi: 10.1016/J.LANDURBPLAN.2015.11.011. 

Mei, C. et al. (2020) ‘Urban flood inundation and damage assessment based on numerical simulations of 
design rainstorms with different characteristics’. 

Moura Rezende, O. et al. (2019) ‘A framework to introduce urban flood resilience into the design of 
flood control alternatives’, Journal of Hydrology, 576, pp. 478–493. doi: 

10.1016/J.JHYDROL.2019.06.063. 

Pour, S. H. et al. (2020) ‘Low impact development techniques to mitigate the impacts of climate-change-
induced urban floods: Current trends, issues and challenges’, Sustainable Cities and Society, 62, 
p. 102373. doi: 10.1016/J.SCS.2020.102373. 

Ribeiro, P. J. G. and Pena Jardim Gonçalves, L. A. (2019) ‘Urban resilience: A conceptual framework’, 
Sustainable Cities and Society, 50. doi: 10.1016/J.SCS.2019.101625. 

Roggema, R. (2014) ‘Towards a Spatial Planning Framework for Climate Adaptation’. 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

2083

https://doi.org/10.1016/J.SCS.2018.11.003
https://doi.org/10.1016/J.JHYDROL.2020.125028
https://doi.org/10.1016/J.FUTURES.2018.05.001
https://doi.org/10.1016/J.SCS.2017.10.025
https://doi.org/10.1080/09640568.2019.1641474
https://doi.org/10.1016/J.LANDURBPLAN.2015.11.011
https://doi.org/10.1016/J.JHYDROL.2019.06.063
https://doi.org/10.1016/J.SCS.2020.102373
https://doi.org/10.1016/J.SCS.2019.101625


Rus, K., Kilar, V. and Koren, D. (2018) ‘Resilience assessment of complex urban systems to natural 
disasters: A new literature review’, International Journal of Disaster Risk Reduction, 31, pp. 
311–330. doi: 10.1016/J.IJDRR.2018.05.015.

Schlör, H., Venghaus, S. and Hake, J. F. (2018) ‘The FEW-Nexus city index – Measuring urban 
resilience’, Applied Energy, 210, pp. 382–392. 

Serre, D. and Heinzlef, C. (2018) ‘Assessing and mapping urban resilience to floods with respect to 
cascading effects through critical infrastructure networks’, International Journal of Disaster 
Risk Reduction, 30, pp. 235–243. doi: 10.1016/J.IJDRR.2018.02.018. 

Sharifi, A. and Yamagata, Y. (2016) ‘Urban Resilience Assessment: Multiple Dimensions, Criteria, and 
Indicators’, Advanced Sciences and Technologies for Security Applications, pp. 259–276. doi: 
10.1007/978-3-319-39812-9_13. 

Simon et al. (2016) ‘Towards measurable resilience: A novel framework tool for the assessment of 
resilience levels in slums’, International Journal of Disaster Risk Reduction. 

Wu, M. et al. (2021) ‘Identification of sensitivity indicators of urban rainstorm flood disasters: A case 
study in China’, Journal of Hydrology, 599, p. 126393. doi: 10.1016/J.JHYDROL.2021.126393. 

Xu, T. et al. (2019) ‘Optimal adaptation pathway for sustainable low impact development planning 
under deep uncertainty of climate change: A greedy strategy’, Journal of Environmental 

Management, 248(Oct.15), pp. 109280.1–109280.10. 

Zhang, M. et al. (2019) ‘Analysis of the spatial distribution characteristics of urban resilience and its 
influencing factors: A case study of 56 cities in China’, International Journal of Environmental 
Research and Public Health, 16(22). doi: 10.3390/IJERPH16224442. 

ZHENG, Y. et al. (2018) ‘Development as adaptation: Framing and measuring urban resilience in Beijing’, 
Advances in Climate Change Research, 9(4), pp. 234–242. doi: 10.1016/J.ACCRE.2018.12.002. 

Zhou, Z. et al. (2017) ‘The complexities of urban flood response: Flood frequency analyses for the 
Charlotte metropolitan region’, Water Resources Research, 53(8), pp. 7401–7425. 

Zhu, H., Jiang, Z. and Li, L. (2021) ‘Projection of climate extremes in China, an incremental exercise from 
CMIP5 to CMIP6’, Science Bulletin. doi: 10.1016/J.SCIB.2021.07.026. 

Zhu, S., Li, D. and Feng, H. (2019) ‘Is smart city resilient? Evidence from China’, Sustainable Cities and 
Society, 50. 

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

2084

https://doi.org/10.1016/J.IJDRR.2018.05.015
https://doi.org/10.1016/J.IJDRR.2018.02.018
https://doi.org/10.1007/978-3-319-39812-9_13
https://doi.org/10.1016/J.JHYDROL.2021.126393
https://doi.org/10.3390/IJERPH16224442
https://doi.org/10.1016/J.ACCRE.2018.12.002
https://doi.org/10.1016/J.SCIB.2021.07.026


2085



Al-Baraha derives from the Classical Arabic 
word Al-Barah which denotes a 'large and 
vacant land'. Al-Baraha is a unique term to 
the Gulf vernacular of Arabic and refers 
to the open spaces between houses and 
neighbourhoods. These spaces are critical 
to the vibrancy of Gulf urbanism, as it 
provided much needed breathing room 
for the residents of dense and compact 
courtyard houses. They acted as public 
plazas where men typically gathered 
after prayers and spaces for children to 
run around and play. Physically, it is a 
public space that connects houses and 
neighbourhoods together, and spiritually 
it connects people together as places for 
play and gathering.  

Standardised one-size-fits-all urban 
planning and design approaches have 
largely failed cities. The COVID-19 
crisis only highlighted an existing lack 
of inclusive open and public spaces, 
and displayed inequalities in how urban 
dwellers experienced exposure and 
restrictions related to the pandemic. 
The climate change crisis had earlier 
demonstrated how strongly a lack of a 
unique, local context tailored urban fabric 
can deepen a city's vulnerability to more 
and more frequent and intense extreme 
weather events. 

Finally, most of the newly built urban 
fabric blends into faceless concrete jungle 
cityscapes, which makes cities lose on 
socio-economic opportunities associated 
to a resilient, liveable, vibrant and unique 
built environment. 

More to that, a rapidly growing remote 
working style is likely to disrupt our 
assumption of continuously growing 
cities and, on the contrary, make many 
climate vulnerable and unliveable cities 
uncompetitive and gradually deserted by 
a qualified work force. 

It is time to bring the notion of uniqueness 
at the core of urban development. Here, 
bringing together local knowledge 
and cutting-edge technologies, design 
thinking processes, cohesive and 
participatory approaches will help 
respond to the need of making our 
urban habitats inclusive and affordable 
while also making them sustainable 
and liveable. We, as urban practitioners 
and urban thought leaders, are at the 
threshold of a new urban development 
era, and our practices, collectively, as 
city builders will make a deep impact on 
the way future communities will grow, 
learn, live and dream. Our timely action 
is as critical as ever. 

Over 75% of the infrastructure the world 
will see in 2050 doesn't exist today. This 
means that our today's decisions will 
lock the world into a living pattern for 
decades to come. 

TRACK 5: 
Uniqueness and connectivity.  
Al-Baraha: unlocking urban futures

François 
Vienne    
France/
Singapore

Nasim 
Iranmanesh 
Iran

Olga       
Chepelianskaia
Russia/France

Mark             
David Major 
Qatar   
Local Rapporteur
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In this frame, the Track 5 on Uniqueness 
and Connectivity wants to bring to the 
forefront break-through solutions to 
the problems of today's uniform urban 
development. 

It will delve into integrating heritage 
and innovation, harnessing the potential 
of unique green and blue ecosystems 
rather than damaging them, connecting 
people and places across gender, social 
status and cultural practices, and making 
spaces for people first and foremost. We 
call for creative knowledge sharing on 
the following topics:

Practice: The role of designers and 
planners goes beyond large scale concepts 
and architectural morphologies. It gives 
them the responsibility to emerge 
unique solutions from each unique local 
context to design unique spaces, cities 
and communities that are contextual, 
healthy, resilient, and most importantly, 
human centric. 

What are, in the world, the best practices 
of creating a diversity of urban spaces 
that are human centric and enabling 
public places for all while creating 
opportunities for growth?   

Unlocking multi-scale approach to 
spatial design - unlocking potential 
for urban resilience: how shall we 
challenge traditional approaches 
and define connectivity throughout 
urban design and placemaking? How 
site-specific and context sensitive 
approach to placemaking (inclusive of 
urban morphology and urban fabric 
complexity) could ensure healthier, 
better connected and efficient public 
realms in their unique contexts? 

Connecting holistic knowledge for unique 
places - transdisciplinary approach to 
placemaking integrating climate change 
awareness: Climate change is by no 
doubt one of the century's biggest 
challenges existing and new cities face 
as they grow. How can integrated and 
adaptive green infrastructure contribute 
to help shaping more sustainable and 
climate resilient cities at different scales 
while rendering unique places to their 
inhabitants and building healthy and 
sustainable communities? 

Tools - how can new tools, and planning 
and design methodology (parametric 
design, digital twins, etc.) help complex 
urban systems become resilient, 
sustainable, vibrant and liveable? 
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Session 5.1 (Virtual Only)       
Transdisciplinary approaches and 
knowledge for unique places

Online session dedicated to 
transdisciplinary approaches and studies 
to improve the connectivity and the 
uniqueness of places. Knowledge from 
various fields and disciplines can be 
put together to shape more sustainable 
and resilient cities at different scales. 
Contributions will focus on different 
topics with a holistic perspective, 
including local tourism, temporary uses 
and nature in all its elements (including 
water, animals and the colors of plants 
in cities). The spaces around urban 
infrastructures are also worthy to be 
considered and sometimes protected, 
including urban underground complexes, 
areas under bridges and along railroads. 
In addition, the session will also reflect 
on elements of spirituality and heritage 
which can contribute to generate unique 
places.  

Session 5.2 (Virtual Only)         
Tools and methods for uniqueness and 
connectivity

The second online session will give 
spaces to various methods, tools and 
strategies to study and improve the 
connectivity and uniqueness of places. 
There are several possibilities to support 
complex urban systems in becoming more 
resilient, sustainable, vibrant and liveable. 
Space Syntax analysis can provide useful 
information about the connectivity of a 
place and suggest possible correlations 
with social dynamics (such as crime rate or 
the integration between neighborhoods). 
Other methodologies include geospatial 
analysis, “spatial genesis”, “settlements 
generating system”, cityscape analysis, 
“morphology-operation-performance 
model”, "time-critical orientation”, as well 
as data collection for mobility, transport 
and logistic. 

Session 5.3 (Virtual Only)            
Multi-scale approaches for authentic 
and attractive places

The third online session will present 
multi-scale approaches to urban 
resilience and heritage, focusing on site-
specific and context sensitive solutions. 
Case studies and researches will reflect 
on how to make cities more attractive 
not only for tourists, with solutions at 
different scales (from tactical urbanism 
to industrial parks and traditional 
villages), preserving the authenticity and 
improving the connectivity. The session 
will also include reflections of "pluralistic 
cities” and post-urbanism, in light of the 
Covid-19 pandemic.   

Session 5.4 (in-person session)  
Workshop-related  

The presentations will follow and 
expand the topic of the workshop and 
the discussion about Doha metro line 
and the public spaces surrounding its 
metro stations. Local contributions will 
mainly focus on mobility, reflecting 
on local transport in Doha, the travel 
mode choice of passengers and the 
opportunities for walkability. Reflections 
and projects about local public realm and 
Qatar beautification will also be included 
in the session.    

Session 5.5 (in-person / hybrid session)       
Practices and experiences for local 
connectivity and uniqueness

This hybrid session will focus on 
practices and experiences for unique 
and connected cities, including a series 
of case studies, researches, successful 
planning experiences and lessons learned. 
Contributions will vary both in terms 
of topics and areas of interest. Some 
presentations will focus on successful 
examples of heritage in historical cities 
and industrial parks, while other will 
reflect on the public realm (in particular 
in the context of incremental planning 
within Islamic cities). Other presentations 
will consider more specific areas (such 
as commercial streets or free zones) or 
specific aspects (for instance the urban 
morphology or the water system). 

Session 5.6 (in-person / hybrid session)  
Infrastructure and mobility for broader 
connectivity

The last hybrid session will collect 
contributions related to connectivity and 
infrastructure in its broadest sense, not 
only related to mobility. Contributions 
will present studies and experiences 
of urban infrastructures conceived and 
designed with a multipurpose approach: 
these include metro stations built on 
heritage sites or paradigmatic examples 
of train stations designed with a careful 
consideration of the surrounding space 
and its qualities. Contributions will also 
study and reflect on the potentialities 
of green TODs and on greening 
interventions to convert motorways. 
Other researchers will provide input on 
socio-spatial integration, topometric 
space differences and the benefits of a 
compact urban form.   
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Abstract 

Tourism utilization of industrial heritage is a meaningful way to balance heritage conservation 
and economic development. As a linear cultural heritage that runs through northeast China, 
Chinese Eastern Railway (CER) carries the historical and cultural memory of all places along the 
line, so it is of great significance to evaluate its suitability for tourism development. This study 
takes 24 towns along CER in Heilongjiang Province as research samples. Based on the theory of 
sustainable tourism and heritage protection, it constructs a suitability evaluation system of 
industrial heritage tourism development that includes five categories of 20 indicators such as 
heritage resources, natural environment, social environment, transportation accessibility, and 
tourism service facilities. Group Decision and Entropy Weight method give the weight of each 
index to calculate the total score. Then the score results are input into SPSS for cluster analysis. 
According to the classification results, the "Region-Town" industrial heritage tourism 
development framework of towns along CER in Heilongjiang Province is proposed: Implement 
district development to form complementary advantages; Make proper strategic positioning of 
town development to enhance the competitiveness of the towns in heritage tourism. 

Keywords 

Industrial Heritage, Chinese Eastern Railway, Tourism Development, Suitability Evaluation, 
Analytic Hierarchy Process 

1. Introduction
1.1. Background 

Industrial heritage records the history of industry and regional development, carries the collective 
memory of residents in a specific period. It is of great significance to protect and use it. Heritage tourism 
is a meaningful way to protect industrial heritage: through heritage tourism, heritage forms consumption 
capital in a particular space and time, which can transform the value of industrial heritage into economic 
benefits when tourists visit the heritage site. The income can be used for the daily maintenance and 
management of the industrial heritage, realize the sustainable use of industrial heritage resources, and 
drive the regional economy's comprehensive development. In addition, visitors can have a deeper 
understanding of the heritage sites' historical events and technological development processes through 
the display and interpretation functions. Then, the historical context of the industry and the significant 
lessons of the past will be passed on. 
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From colonial to high-speed, railways have played an important role in the different historical periods of 
China. Especially in Northeast China, there are many railway industry heritages due to the construction of 
Chinese Eastern Railway (CER). However, except for individual heritage resources that have been 
effectively protected and utilized, most industrial heritages remain idle, facing the risk of protective 
decline and constructive destruction. Therefore, a systematic evaluation of the suitability of tourism 
development on the industrial heritages of the towns along CER has specific practical significance. 

1.2. Review 

In evaluating the utilization of industrial heritage tourism, scholars' researches mainly focus on the 
character description, reconstruction feasibility, and post-use evaluation of individual heritage or 
heritage sites. Hou (1992) carried out descriptive research on the historical background, cultural 
characteristics, and landscape elements of CER industrial heritages. Eros (2018) introduced the 
development history of the Hershey Sugar Factory in Cuba and its significance to the local area. He also 
discussed the evaluation results of the incremental tourism development of the sugar factory as an 
industrial heritage tourist destination on the local employment promotion potential. Philip et al. (2020) 
investigated residents' attitudes towards tourism development and reconstruction of abandoned 
shipyards in Macao. Based on grounded theory, they discussed that residents' cognition and attitude 
towards tourism projects proposed by local governments play a crucial role in shaping urban 
revitalization.  

In recent years, as the concept of heritage protection has become integrated and systematic, scholars 
have begun to focus the overall protection of heritage with similar characteristics and use information 
technology for quantitative evaluation. According to the characteristics of historical and cultural blocks, 
Shen (2014) used indicators such as historical and cultural value, recreational value, and architectural 
environment to construct an evaluation system for the eight main historical blocks in Nanjing. Fang et al. 
(2014) used GIS technology to evaluate the Yangtze River Delta's spatial calculation and development 
suitability based on the acquired remote sensing data and obtained suitable towns for tourism 
development based on the evaluation results. 

Based on this, this paper uses AHP combined with subjective and objective weighting methods to 
construct an evaluation system for the suitability of industrial heritage tourism development in the towns 
along CER. Take the Heilongjiang section of CER as an example, use quantitative methods to analyse 
industrial heritage protection status quo in the towns, and propose targeted industrial heritage 
protection and sustainable use measures. 

2. Research area and methodology 
2.1. Research area 

CER is a railway line proposed by Tsarist Russia between 1897 and 1903. It connects Northeast China with 
a T-shaped route, starting from Manzhouli in Inner Mongolia in the west, Suifenhe in Heilongjiang in the 
east, and Dalian in Liaoning in the south, covering a total of about 2,489 kilometers. The Heilongjiang 
section starts from Nianzishan in Qiqihar in the west and ends at Suifenhe in Mudanjiang in the east. The 
line connects, Daqing, Suihua, Harbin, and Mudanjiang from west to east. According to the research 
needs of this article, the research objects are determined to be the 24 towns with the industrial heritages 
of CER among the above five cities (Figure 1). 
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Figure 1. Location of CER and the 24 towns in Heilongjiang section. Source: Author. 

2.2. Methodology and technical route 

2.2.1 Research method 

The suitability for tourism development of CER industrial heritages is affected by many internal and 
external factors. It is necessary to operate and enable a straightforward reading of the relationship 
among indicators, making a horizontal comparison and a vertical analysis. Therefore, this paper chooses 
to use the AHP method to construct the evaluation model. After that, group decision-making and entropy 
method are used to determine the index weight comprehensively. On the one hand, it can reflect the 
characteristics of the essential elements of the heritage site. On the other hand, it can also 
comprehensively consider the needs of tourists. Finally, this paper uses K-means clustering to analyse. K-
means clustering is an intuitive and fast clustering analysis method, and the results are detailed and easy 
to understand, so it has been widely used. 

2.2.2 Technical path 

This study firstly selects evaluation indicators and designs quantitative calculation method based on 
relevant theories, statutory documents, and existing literature, and then adjusts the indicator framework 
through consultation of experts to obtain a formal evaluation indicator framework: The first step is to 
calculate and score indicators for 24 towns along CER; The second step is to integrate group decision and 
entropy weight method to determine the weight of each indicator and calculate the total score of each 
town; The third step is to classify the evaluation results, use K-means clustering to analyse the score 
results, and divide towns into different categories according to the results of cluster analysis; The fourth 
step is to propose corresponding industrial heritage protection and tourism utilization enhancement 
measures based on the evaluation results (Figure 2). 

 

Figure 2. Technical path of this research. Source: Author. 
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2.2.3 Data sources 

The data sources of this paper mainly include the following categories:  

1) CER Heilongjiang Section Database: Data of CER industrial heritages in Heilongjiang Section such as 
texts, images, videos, architectural surveying and mappings, geographic coordinates, and three-
dimensional models (Figure 3). 

2) Statistical Yearbook and Annual Statistical Bulletin of National Economic and Social Development: This 
paper mainly referred to the 2018 Statistical Yearbooks and Annual Statistical Bulletin of National 
Economic and Social Development of Heilongjiang Province, Qiqihar City, Daqing City, Suihua City, Harbin 
City, and Mudanjiang City. 

3) Official websites of government departments and agencies: Public query and download data provided 
by the official websites of the National Meteorological Information Center, Heilongjiang Provincial Bureau 
of Culture and Tourism, 12306, AQI China, and other agencies. 

4) Remote sensing image and DEM data: Digital elevation model data of the National Geographic 
Information Resource Directory Service System and Landsat8 remote sensing image data of GSCloud. 

5) POI data related to the number, quality, and type of tourist reception facilities on Baidu Maps. 

6) Questionnaire survey data: 203 valid questionnaires were distributed to tourists around the main 
industrial heritages to obtain their opinions on the development of industrial heritage tourism in CER 
towns. 

 

Figure 3. CER Heilongjiang section database. Source: Author. 

3. Evaluation System Construction 
3.1. Selection of indicators 

In the evaluation process, the evaluation index system constructed must comprehensively, objectively, 
scientifically, and accurately reflect the various elements in the development of industrial heritage 
tourism. This paper strictly followed the following four principles when constructing the evaluation 
indicators for the suitability of the industrial heritage tourism development of CER towns: 
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Table 1. Indicator system. Source: Author. 

 

 1) Ensure the authenticity of heritage. Research on heritage protection emphasizes that authenticity is 
the measure of heritage value and the key to heritage protection. Therefore, the process of selecting 
indicators needs to consider the authenticity value of heritage fully. 

2) Consider the needs of tourists. Tourists' request for the authentic experience of heritage is the driving 
force for heritage tourism development.  At the same time, tourists will also have various transportation, 
accommodation, catering, and entertainment when visiting recreational areas. Therefore, when 
evaluating the suitability of tourism development of heritage sites, factors such as traffic conditions and 
supporting service facilities also need to be considered. 

3) The systematic construction of the evaluation system. The evaluation indicator system constructed can 
reflect the overall status of the evaluation system. During the construction process, the systemic 
principles must be observed. The evaluation indicator system shall be regarded as a system as a whole, 
and the suitability of tourism development shall be the goal. Thoroughly consider the organic connection 
and internal logic among the evaluation indicators and construct a comprehensive evaluation indicator 
system.  

 4) The evaluation indicators are easy to quantify. It is necessary to comprehensively consider the actual 
investigation of CER industrial heritages and the accessibility and operability of data acquisition to ensure 
the accuracy and authenticity of evaluation results. Indicators that are difficult to count, define, measure, 
and have weak evaluation significance should be removed or replaced, and indexes with strong 
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correlation, availability, and great evaluation significance should be selected to construct the evaluation 
system. 

This paper is based on the above principles, combined with the description of the "Classification, 
Investigation and Evaluation of Tourism Resources" (GB/T 18972-2017) and the status quo of the 
development of CER industrial heritages, regarding the suggestions of relevant experts, to construct an 
evaluation indicator system with five categories and 20 indicators (Table 1). 

3.2. Indicators calculation method 

Considering that different evaluation indicators often have different meanings and dimensions, making 
them dimensionless before evaluation is necessary. According to the data characteristics of the indicators, 
this paper divides them into qualitative indicators and quantitative indicators for assignment and 
calculation (Table 2):  

1) Assignment and calculation of qualitative indicators. In systematic evaluation, qualitative indicators are 
those that are described qualitatively by written comments. For this kind of indicator, it is necessary to 
establish the corresponding score table for evaluation. In this paper, the 5-point scale is used as the 
scoring scale to determine the assignment scale. 

2) Assignment and calculation of quantitative indicators. Traditionally, quantitative indicators can be 
divided into benefit type, cost type, fixed type, and interval type. According to the meaning of each 
indicator, quantitative indicators in this paper can be divided into benefit type and cost type. Benefit-type 
indicators refer to the better, the larger the indicator's value; Cost-type indicators refer to the better, the 
smaller the indicator's value; The formulas are: 

 
 

(Benefithtype) 

 

 
 

(Costhtype) 

 

In the formula: =1,2,…, ; =1,2,…, ; ——The maximum value of the indicator ; ——The 

minimum value of the indicator . 

In order to ensure that all indicators can be compared with each other, the numerical interval of each 
indicator is uniformly converted into [0-5].  

Table 2. Classification of index calculation methods. Source: Author. 

 

3.3. Determination of the weights of indicators 

Firstly, eight experts and scholars of CER and tourism development were invited to independently 
compare all factors at the same level in pairs according to Saaty's 1-9 scale method. Secondly, according 
to the questionnaire results, group decision-making judgment matrixes were constructed in Yaahp 
software to calculate the indicator weights of the expert group decision-making. Then, entropy method 
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was used to analyse the collected 203 tourist questionnaires. This paper standardizes the original 
evaluation data, calculates the entropy value and difference coefficient of each indicator, and finally 
obtains the weight vector of the evaluation indicator. 

Since the group decision-making method uses the expert's experience and knowledge to determine the 
weights subject to heavier subjectivity.  While entropy method entirely relies on the size of the difference 
between the evaluation indicator data and obtains the weights by calculating the entropy value without 
considering the subjective importance of the index. 

Therefore, this paper uses the principle of minimum relative information entropy to combine and 
optimize the two, getting more reasonable and scientific weights.  The weights obtained through the 
combination optimization method can solve the emotional problem of the analytic hierarchy process in 
determining the weights. On the other hand, it can also make up for the lack of the entropy method to 
determine the weights relying on indicator data.  The final index weights are shown in Table 3. 

Table 3. Weight calculation results. Source: Author. 

 

4. Results and analysis 
4.1. Suitability evaluation result 

According to the indicator scores and weights obtained above, the final evaluation scores of the 24 towns 
are shown in Table 4. 
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Table 4. Final evaluation score. Source: Author. 

 

4.2. Cluster analysis result 

K-mean cluster analysis is performed on the evaluation results in SPSS software, and 24 cities and towns 
are divided into four categories according to the analysis results (Table 5):  

The first type is high development suitability. It is mainly located in the central area of Harbin and along 
the Harbin-Mu section of Binsui Line. This type is at a high level in all dimensions except the natural 
environment dimension, especially in terms of related indicators under the heritage resource dimension, 
which is significantly different from other types. 

The second type is moderate development suitability. The spatial distribution is mainly located in the 
suburbs of Harbin and Suifenhe.  This type is at a high level in terms of social environment and traffic 
accessibility but is at a medium level in heritage resources, natural environment, and tourist service 
facilities. 

The third type is low development suitability. The spatial distribution is mainly located along the Binzhou 
Line, the Mu-Sui section of the Bin-Sui Line, and the Shuangcheng section of the Harbin-Dalian Line.  This 
type of town only reaches a high level in the dimension of the natural environment, the dimension of 
tourism service facilities is at a general level, and the other three dimensions are all at a low level. 

The fourth type is high overall development suitability but extremely unbalanced indicators in various 
dimensions, namely, Angangxi District. The town is at a very high level in the dimension of heritage 
resources but an average or low level in the other four indicator dimensions. 
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Table 5. Cluster analysis results. Source: Author. 

 

4.3. Strategy 

4.3.1 Implement district development 

Most of the cultural heritage resources in the high-suitability region have high heritage resource value 
and resource combination. Convenient transportation and a suitable recreation environment make this 
region's industrial heritage resources highly attractive to tourists, so it is appropriate to vigorously carry 
out tourism development and utilization activities in this region. 

In terms of the spatial layout of tourist attractions, the scale of tourist nodes and the humanistic 
connotation of the railway industrial heritage are highlighted. The resource core area is the growth pole 
of the industrial heritage tourism belt, radiating the surrounding secondary suitable areas for tourism 
development. The adjacent heritage resource points in the region are connected with the cultural 
tourism pedestrian street as the axis. To build commercial forms with regional cultural characteristics, 
introduce commercial projects providing food, accommodation, transportation, tourism, shopping, and 
entertainment, and improve the quality of tourism service supply in heritage sites. Furthermore, pay 
attention to the activation and utilization of intangible cultural heritage elements in tourism 
development, develop related tourism products, show railway cultural characteristics, enable tourists to 
have a better recreational experience, and promote the tourism image of CER. For the architectural 
heritage in the core resource utilization area, the authenticity of the architecture should be maintained, 
and the surrounding architectural style should be controlled to create a unique tourist atmosphere 
through facade reconstruction. Finally, carry out the calculation of the environmental capacity of scenic 
spots with cultural heritage scenes as the core scenic spots, implement a tourism capacity monitoring 
system for popular attractions, and adopt current limiting measures for scenic spots to prevent 
overloaded visits from causing damage to core heritage resources. 

Due to the relatively insufficient overall development and utilization conditions for low-suitability areas, 
protection should be the priority, and appropriate development should be maintained. From the unit of 
heritage resources to the overall protection of the region, it is the evolutionary path for the development 
of industrial heritage protection. The development and utilization of regional heritage as a tourism 
resource will usher in opportunities in the future. Although the overall development suitability of 
heritage resources in low-suitability areas is not as good as those in high-suitability areas, there are still 
individual resources with higher suitability evaluations.  Therefore, it is possible to choose a single 
heritage resource with regional representativeness to develop and utilize high-quality goods. One is to 
undertake the overflow of tourists in the highly suitable area, and the other is to become a significant 
small-scale growth through the planning and construction of characteristic heritage cultural tourist 
attractions, driving regional economic development. 
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4.3.2 Make proper strategic positioning of town development 

Inferior factors in evaluating the suitability of tourism development will limit the overall evaluation of 
regional heritage resources. Based on the positioning of the evaluation of towns, the development 
strategies are proposed from five evaluation dimensions. 

1) Heritage resources. The general repair of the damaged buildings is carried out to prevent the heritage 
from being destroyed by natural forces and manufactured damage, maintain the value of the authenticity, 
and let some idle industrial heritage play its maximum value. 

2) Natural environment. For towns whose natural environment is not suitable for outdoor activities, they 
can try to improve the micro-climate around the heritage sites and install some winter cold and wind 
protection facilities or plan indoor themed activities on the premise of not damaging the heritage 
features, to improve the comfort level of the human body during heritage tourism. 

3) Social environment. Make full use of the local existing characteristic tourism resources and carry out 
heritage tourism activities by local conditions. Publicizing the historical, science education, aesthetic, and 
recreation value of the resource points to highlight heritage resources' cultural charm. Moreover, use 
new technical media means to promote and expand the brand reputation. 

4) Traffic accessibility. Improve transportation links between heritage sites and surrounding areas.  Make 
full use of the existing railway resources and open the CER tourism special train during the peak tourist 
season to reduce the time cost of tourists to travel destinations and provide a stable source of tourists for 
heritage sites with inconvenient road transport conditions. 

5) Tourist service facilities. Improve infrastructure such as environmental sanitation and create a high-
quality recreational environment. Besides, improve the conditions of tourism supporting facilities, build 
or renovate existing tourism service facilities, and improve the supply of tourism elements in heritage 
sites. Moreover, encourage the participation of the residents and communities to promote the 
reasonable allocation of local human, material, and financial resources and build the heritage site into a 
tourist site to provide better services. 

5. Conclusion 
This paper comprehensively uses the AHP, Group Decision-making, and entropy method to construct the 
industrial heritage tourism development suitable evaluation model for CER towns from five dimensions: 
heritage resources, natural environment, social environment, transportation accessibility, and tourism 
service facilities. Based on geographic information technology and multi-source data, it conducts 
qualitative and quantitative research on the suitability of industrial heritage tourism development in 
towns along the route. Taking the Heilongjiang section as a case study, it is found that the suitability of 
industrial heritage tourism development in the study region presents a phenomenon of uneven spatial 
distribution through multivariate data calculation and cluster analysis. Most of the towns suitable for 
development are concentrated around metropolitan areas. However, towns with high suitability usually 
have poor natural environment attributes. At the same time, in the evaluation process, it is found that 
the indicator of the dimension of heritage resources has a significant weight. Based on this, this paper 
puts forward the overall development strategy of coordinating the high and low suitability areas from a 
macro perspective and puts forward the strategy of character development and optimal resource 
allocation according to the development shortcomings and limiting factors of different types of towns. In 
the future, other towns along CER can be evaluated to realize the overall protection and scientific 
development of CER industrial heritage. 
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Abstract 

Emissions from the transportation sector generate over $ 1 trillion in health damage every year. 
The growth of that sector has also contributed to expanding greenhouse gas emissions 
associated with rising sea levels, temperatures, fires, and other impacts on climate change. 
Urban bus fleets are the primary way of urban mobility for hundreds of millions of citizens in 
Latin America. However, those fleets are still powered by diesel, an obsolete, and highly polluting 
technology. In order to tackle the challenges imposed on air quality and climate by diesel engines, 
cities must embrace an energy and technological transition. E-buses are an excellent solution for 
promoting cleaner and healthier urban areas while supporting local and national governments to 
achieve their climate goals. In this context, the expansion of e-bus fleets in Latin American cities 
is key to the economic and global future. This study aims to review the emerging trend of electric 
buses’ deployment in Latin America within the general framework of the concept of sustainable 
mobility. The article develops an overview of electric bus technologies available on the Latin 
American market and a spatial analysis of fleet deployment in Latin America. The analysis of the 
spatial distribution of e-buses in Latin America indicated that, in terms of the number of vehicles 
in operation, Chile and Colombia are the regional leaders and Santiago and Bogota are the cities 
holding the largest electric buses’ fleets. The study also indicates key factors to promote the 
technological transition and the electric buses’ deployment in Latin America: regulatory 
framework, clear and objective strategic planning, cooperation between national and local 
administration. Moreover, the case study of São Paulo (the largest Brazilian city) highlighted the 
typical limiting factors: political and regulatory limitations, high battery costs and dependency on 
infrastructure. Plus, one and half year into the covid19 pandemic led the local public transit 
system to a critical crisis. Passengers remain at home or they remain fearful of boarding buses 
and are using alternative transport modes. Consequently, public transit fares have fallen off a 
cliff. That economic crisis is a new challenge to electric buses’ deployment in Latin America. 
Finally, recommendations are presented to promote bus fleet replacement and to develop a 
comprehensive sustainable urban mobility strategy. 

 

Keywords 

E-buses, Electric buses, Urban bus fleets, Public Transport, Latin America 

1. Introduction  
Emissions from the transportation sector generate over $ 1 trillion in health damage every year. The 
sector growth has also contributed to expanding greenhouse gas emissions (GEEs) associated with rising 
sea levels, temperatures, fires, and other impacts on climate change. Urban bus fleets are the primary 
mode of urban mobility for hundreds of millions of citizens in Latin America. However, those fleets are 
still powered by diesel, an obsolete and highly polluting technology. Cities must embrace an energy and 
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technological transition to tackle air quality and climate challenges. E-buses are an excellent solution for 
promoting cleaner and healthier urban areas while supporting local and national governments to achieve 
their climate goals. In this context, the expansion of e-bus fleets in Latin American cities is key to the 
economic and global future.  

This study aims to review the emerging trend of electric buses’ deployment in Latin America within the 
general framework of sustainable mobility. The article also explores challenges São Paulo has faced to 
transition to urban bus electrification. Finally, the paper develops an overview of electric bus 
technologies available on the Latin American market and a georeferenced analysis of the fleet 
deployment. 

In 2015, most Latin American countries ratified the Paris agreement – including Brazil and Mexico, the 
two largest emitters of carbon dioxide in the continent. The agreement lays the foundations to create 
more resilient communities and economies. It helps mobilize new investment in critical sectors such as 
clean energy transportation, for example. According to an Inter-American Development Bank analysis, 
Latin American cities must reach 100% carbon pollution-free transportation by 2050 to achieve their per 
capita emissions goals. 

Responding to Climate Change and emissions to upholding the levels of heat-trapping greenhouse gases 
in the atmosphere, Latin America holds two competitive advantages concerning other regions of the 
planet. Firstly, there is a great demand for public transport - behind only China; approximately 85% live in 
urban centers. Secondly, more than 50% of the energy is made up of renewable sources - performing one 
of the cleanest energy matrices on the planet. 

Following this introduction (as in Section 1), Section 2 presents the material and methods chosen for 
carrying out each part of the study. Sequentially, Section 3 presents findings and discussion from the 
sections as mentioned earlier, followed by an assessment evaluation concerning emerging e-bus fleet 
segments. Finally, Section 4 focuses on São Paulo’s Case succeeded by the conclusions presented in 
Section 5. 

2. Material and methods 
This section describes methods applied to categorize the raw data into electric buses, evolution 
estimations, countries and cities currently running e-buses, and manufacturers that stand out in the Latin 
American scenario. 

The main source database is the platform ebusradar.org, which monitors the expansion of electric uses in 
Latin American cities (Figure 1). The Sustainable Mobility Laboratory (LABMOB) runs the platform under 
the coordination of the authors. Besides, ebusradar.org counts on C40 Cities, the International Council on 
Clean Transportation, and the Institute of Energy and Environment (IEMA) partnership.  
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Figure 1. Countries with electric bus fleets. Source: LABMOB, 2021. 

Besides, ebusradar.org georeference electric bus fleets in operation and quantify the CO2 emissions 
avoided. Whenever possible, as a plus-bonus analysis, the platform displays potential scenarios to 
prevent premature deaths by improving air quality if all buses go electric instead of running on diesel. 

3. Findings and discussions 
The Latin American transportation sector is one of the most significant contributors to CO2 emissions 
from energy consumption. It accounts for 35 percent of such emissions compared with a 24 percent 
share worldwide (C40 Cities, 2013). But then, several cities have tackled this reality by shifting their bus 
fleets to upgrade their transport systems and air quality. 

Latin America is expected to play a more prominent role in the e-bus segment regarding investments and 
institutional arrangements over the past five years. Fuelled by public policy and declining battery costs, 
global electric bus adoption will triple by 2025. Forecast projects expect around 1.3 million e-buses 
globally by 2040 (Malkov et al., 2020); meanwhile, a predicted number for Latin America is that more 
than 5,000 vehicles will be rolling out by 2025.  

Since then, the electric bus fleet in Latin America has risen exponentially. As of 2017, there were 724 
trolleybuses and only seven battery-powered buses running in the entire continent. By 2021, the region 
scaled up to 2,473 electric buses – 1,573 of which were battery-powered buses and 900 trolleybuses. 

3.1. Electric buses in Latin America 

Currently (as of July 2021), the fleet of public electric buses in Latin America sums up 2,473 vehicles 
running. Out of this total, 900 are trolleybuses, and 1573 are powered-battery. Getting into more specific 
information, we categorized powered-battery vehicles by length and capacity:  

● 326 midibuses (8 - 11m),  

● 1224 conventional (Padron) buses (12 - 15 meters) and  

● 3 articulated buses (> 18 meters). 

When observing the evolution since 2017, it is noticeable that battery-powered vehicles outdid the 
previous prevailing of trolleybuses in fleets. In a 5-year period, as the trolleybus fleet grew by 25%, the 
battery-powered electric bus grew by 22,000%. In other words, in 2017, only 7 battery-powered buses 
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were running in Latin America. In contrast, currently, in 2021, the fleet calculates 1,573 vehicles running 
across the continent  (Figure 2). 

 

Figure 2. Total of electric buses: evolution. Source: LABMOB, 2021. 

This inflection happens from 2019 onwards as technological advancements reach their peak and the 
manufacturers expand their portfolio. It is also worth mentioning the strengthening of a social-based 
ecosystem in tackling climate change. Directly, civil society organizations, funders, and city halls joined 
efforts to influence the electrification policy and expand credit financing lines to acquire e-buses. 

3.2. Territorial distribution of electric buses 

As mentioned earlier, the primary transportation trend in Latin American cities is to ban fossil-fueled 
public transport to widespread electrification as a feasible and crucial technology to transition. The 
distribution of electric buses among Latin American countries is quite uneven. Only five countries – Chile, 
Colombia, Mexico, Brazil, and Ecuador – concentrate 91% of vehicles (2,263 buses) (Figure 3). 

 

Figure 3. Bus fleet per country. Source: LABMOB, 2021. 

Even though there was no substantial progress during the pandemic in 2020, it is clear that Chile is by far 
the leading Latin American country in deploying electric buses. Chile is home to 33% of electric buses in 
the continent, of which 819 are running most in Chile's capital Santiago (94%)(Figure 4). The remaining 
6% are distributed onto three other cities: Valparaíso, La Reina, and Las Condes. 
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Figure 4. Bus fleet per city. Source: LABMOB, 2021. 

Although Colombia hadn't been part of the top-ranking 5 countries with the largest fleets, still, it took a 
significant step towards electrification in 2021. Colombia's capital Bogotá now runs 484 electric buses, 
58% of which are battery-powered Padron buses and 42% battery-powered midi buses. Considering the 
total fleet regardless of their energy sources, the share of electric vehicles represents only 5.38%. 
Furthermore, the city is supposed to acquire new vehicles soon. As a result, Colombian ambitions are to 
rank itself as one of the countries owning the largest electric bus fleets outside China. The introduction of 
9 new buses in Cali has also contributed to Colombia's appearance in the 5 countries group with the 
largest fleets in Latin America. 

In Mexico, the main variety from 2020 was embedding 38 new electric buses into Guadalajara's fleet. 
Even though 38 new e-buses denote only 1.22% of the fleet, they're running onto an all-electric BRT 
corridor - the first in Mexico. Yet, Mexico City reduced 7 battery-powered electric vehicles from its fleet. 

Between 2020 and July 2021, no changes happened in the Brazilian electric fleet. On the other hand, 
there are currently progressing initiatives worth mentioning. For example, in Rio de Janeiro, a pilot is 
scheduled to run in 2021-2022. The pilot will assess the performance of three Padron vehicles from 
different manufacturers, in addition to collecting evidence on efficiency in terms of climate, topography, 
user demand, and infrastructure. The transition is one of the structuring actions of the "Carbon Neutral 
City" project, part of the Sustainable Development and Climate Action Plan of the City of Rio de Janeiro, 
launched in 2021. Rio is also one of the cities committed with C40 Cities to become Emissions Neutral by 
2050 to deliver on their share of the Paris Agreement. 

Another city that is carrying out a pilot to include electric buses into its fleet is Salvador, now in 
September 2021 (G1, 2021). Curitiba and São José dos Campos are about to kick off electric buses into 
their buses-only lanes more advanced than Rio and Salvador (Curitiba, 2020; Quatro Rodas, 2021). São 
José dos Campos stands out for expanding its fleet with 12 articulated buses (22m) thus December 2021. 
In Curitiba, 54 electric buses are planned, mixing Padron and articulated battery-powered vehicles. It is 
also worth adding that the state of Paraná is running the first national pilot test on an intercity scale, 
connecting the capital Curitiba to the city of Ponta Grossa by electric bus. 

Until 2020, Argentina used to be ranked as the five Latin-American countries owning the largest fleet of 
electric buses. Yet, Argentina left this ranking due to removing battery-powered vehicles ran in Buenos 
Aires and 10 trolleybuses in Mendoza.  

Regarding Ecuador, Santa Cruz Island included one battery-powered electric bus into its fleet. Thus, 
despite the shy progress, Ecuador is now the fifth country with the most electric-assisted buses in Latin 
America as of July 2021. 

2105



Andrade, V.; Lucena, J.; Kanitz, M.  Towards public electric buses in Latin America 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

The fleet of electric vehicles in Bridgetown, the capital of Barbados, is equivalent to 11.66% of the city's 
total buses. Therefore, it is the most representative sample of all cities monitored by ebusradar.org, 
besides the largest fleet of electric buses in the Caribbean. 

The evolution of the electric vehicle fleet in Latin America represented an approximate growth of 158% in 
emissions savings over the last five years (2017-2021). Therefore, it is estimated that the current number 
of vehicles avoids 254.7 kt of CO2 per year. 

3.3. Manufacturers 

The provision of zero-emission bus models has long been a barrier to expanding electric buses fleets in 
Latin American countries due to the scarcity of national manufacturers. To help reduce costs and 
overcome import taxes, the Chinese manufacturing company headquartered in Shenzhen BYD 
established its first Latin American factory in Campinas, Brazil. As a result, China has come to be a globally 
leading electric bus seller and has enhanced vehicular technologies through developing, upscaling, and 
cost reduction of electric batteries and drivetrains.  

European manufacturers such as MAN and Volvo dominate the Latin American bus market with diesel 
bus technology. On the other hand, Chinese manufacturers such as BYD, Yutong, and Foton are the 
largest new electric bus products in Latin America (Figure 5). Increasing market competition and portfolio 
is key to widespread the number of vehicles in the systems. Along the way, e-buses manufacturers have 
drawn attention to adapting their vehicles to the Latin American market regulations, affecting economic 
evaluations in decision-making. Over the past years, technologies have been tested all over Latin 
America, and local supply has expanded in most markets. 

 

 

Figure 5. Top 5 Manufacturers responsible for the electric fleet in Latin America. Source: LABMOB, 2021. 

BYD is the world’s largest producer of full-size purely electric buses. It is also the world’s largest 
manufacturer of rechargeable batteries. Considering active fleets in Latin America, BYD is responsible for 
45% of electric vehicles in use. Comparatively, to 2020, the use of BYD vehicles grew 53% across the 
continent. Specifically, 81% of vehicles manufactured by BYD are in use in Santiago (Chile) and Bogotá 
(Colombia).  

Besides, BYD provides 64 e-buses to Metroplús, Medellin’s BRT system. In addition to Chile and Colombia, 
the vehicles traded are also running in Brazil, Ecuador, Costa Rica, Uruguay, and Argentina. In Brazil, BYD 
was a pioneer in manufacturing 100% battery-powered electric buses. In its country of origin, China, and 
in others where it operates, BYD usually offers complete vehicles with chassis and bodywork. Oppositely, 
BYD offers 100% electric bus chassis in the Brazilian market, as bodies remain in charge of local partners 
and manufacturers. 
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The largest trolleybus fleet in Latin America is in Mexico City, with 336 vehicles, 58% of which are 
manufactured by Yutong. In comparison, the second-largest fleet circulates in São Paulo, with all 201 
vehicles. Electra produced the first entirely Brazilian trolleybuses in 1980. Currently, Electra operates 
exclusively within Brazil, with fleets spread in São Paulo and the metropolitan area. All Electra vehicles 
operating in Brazil are produced in its factory located in São Bernardo dos Campos, state of São Paulo. 

In addition to trolleybuses, Yutong also delivers battery-powered vehicles to cities. Its fleet represents 
the second-largest among the manufacturers, with operations mapped in Mexico, Chile, Uruguay, and 
Colombia. Yutong is one of the most technologically advanced manufacturing based on medium and 
large-sized buses worldwide. It was responsible for creating a complete 5-meter – 25-meter bus line-up. 
To date, Yutong is the main trolley bus supplier in Mexico City. 

Zhongtong has standardized a 7.8-meter bus model for Medellin and has approved e-buses for the 
Chilean market. Sunwin and Foton have participated in the bidding process in Bogotá and Medellin, 
Colombia. They are exploring the market but without any transactions yet. 

4. São Paulo case 
The city of São Paulo holds the third-largest urban bus fleet in the world - behind the Chinese cities of 
Beijing and Shenzhen. Currently, São Paulo has a fleet of 14 thousand urban buses. It carries an average 
of 10 million passengers per day, traveling 3 million kilometers daily (SPTrans, 2020). The bus fleet 
comprises diesel buses (14,160 buses), making up 98.48% of the total fleet. On the other hand, only 
1.52% of the fleet consists of electric buses - 17 of which are battery-powered and 201 trolleybuses, as 
shown before. 

Despite the small share of electric buses, the city of São Paulo still is the leading city running electric 
buses among Brazilian cities. Brazil has 247 electric buses plus that operate in additional seven cities 
(Bauru, Brasília, Campinas, Maringá, Salvador, Santos, São Paulo and Volta Redonda).  

São Paulo also stands out on bus electrification policy. In 2018, the city passed and enacted its first 
Climate Law (Municipal Law 16,802) (São Paulo, 2018) to cut 50% of the emission of greenhouse gases 
down and 90% of particulate material in 20 years. According to the text law, to achieve the goals defined 
in this law, the city of São Paulo encourages the renewal of the urban bus fleet using electric vehicles. 

It is the first Brazilian municipal civil mark with an adaptive perspective to electromobility. The law 
inflects the bus service concession process with clear goals for reducing pollutants between 10 and 20 
years. 

The law determines that the choice of alternative fuels and energy sources must always be made upon 
the advice of the municipal technical authorities. Always in the light of consistent scientific information, 
indicating the possibility of maximizing the reductions in fossil emissions throughout the entire life cycle 
of the fuel/energy to be used, within costs acceptable to the budget. Yet, the law prioritizes the 
expansion of the trolleybus fleet instead of battery-powered buses. 

Therefore, São Paulo has been lately at the forefront when it comes to sustainable transportation in 
Brazil. Previously, the city had introduced Transportation Demand Management measures. A traffic 
restriction program allows vehicles whose license numbers end with certain digits to drive on particular 
weekdays. Although it helped the city reduce congestion, it didn't necessarily result in a modal shift as 
many households own more than one car, which makes many drivers deceive restrictions. 

The process of speeding up bus electrification in São Paulo comes with the hope that a cleaner, faster, 
and trustful mode of transportation can shift the car-oriented city's travel behavior. Besides, congestion 
and traffic pricing might be considered in a medium-term period to fulfill São Paulo's goals on reducing 
CO2 emissions according to the Climate Law. 
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Given this context, we highlight five critical challenges for strengthening the electric bus ecosystem in São 
Paulo and Brazil.  

First, challenges to consolidate electromobility-oriented policies must be overcome by bringing 
stakeholders together. A harmonic ecosystem can reconcile stakeholders' interests towards a collective, 
unique goal of making bus transportation cleaner. 

Despite the Climate Law being ruled at a municipal level, a national electrification policy is needed to 
address more precise goals and strategies. Besides, a national electromobility policy can provide efficient 
instruments, such as financial and industrial incentives (especially to import components, such as 
batteries). Then, an electromobility national policy is crucial to boost electric buses and change travel 
behavior in São Paulo and other cities. 

The second point is the high initial costs of acquiring e-buses and providing charging infrastructure. Fossil 
fuels are still subsidized mainly by the Brazilian government, constraining bidding processes from buying 
new buses. As bids prioritize the lowest cost to the detriment of newly-rare technologies, acquiring e-
buses is seen as risky (especially for municipalities regardless of their size or GDP).  

The consequence is the delay in the electrification process comparatively to North Global cities, for 
example. There is also a need to develop managing capabilities to address feasible and competitive 
business models when signing contract concessions with operations. Contract models and their 
governance are critical to the technological transition of urban buses. 

The third point is the standard of concession contracts and governance that create obstacles to electrical 
transformation. As a result, there is a low incentive for technological innovation and user experience 
improvement. On the other hand, successful experiences indicate the advantages of operating models 
that assume the sharing of risks through public-private partnerships.  

Currently, Brazilian contracts put mostly the private sector at risk on trading e-buses. Moreover, it leads 
to creating an ill-favored environment for private investors. Therefore, the solution recommended by 
benchmarking worldwide is to split purchase risks between different agents. For example, as city halls 
own e-buses and periodically enhance their technologies, other companies and agents could manage 
fleets and garages without having ownership charges. 

The fourth point is the absence of an innovation and business environment that encourages diverse 
actors to enter the public electric transport ecosystem. A favorable environment must promote the 
entrance of new actors, such as energy companies. Besides, the lack of large-scale projects in the 
Brazilian context makes operators skeptical about electric fleets' financial sustainability and 
operationalization. Then, encouraging public-private partnerships enable a safer business environment, 
thus letting investors engage in the technological transition process towards electric buses in São Paulo 
and Brazil. 

5. Conclusions 
The spatial distribution of e-buses in Latin America points out that Chile and Colombia are the regional-
leader countries, as Santiago and Bogota own the largest electric buses’ fleets running nowadays. 

The study also indicates critical factors to promote the technological transition and the electric buses’ 
deployment in Latin America: regulatory framework, transparent and objective strategic planning, 
cooperation between national and local administration, public-private partnerships, etc. 

The data indicate that among the electric bus categories considered in the study, the predominant ones 
are Padron e-buses, equivalent to 50% of the total fleet. The trolleybuses represent 36% of the total. In 
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addition, the 326 midi and 3 articulated vehicles complete the fleet of 2,473 in use in Latin American 
countries monitored by ebusradar.org Platform.  

Chinese manufacturers are the most present in the technologies used in the current Latin fleet. They try 
to facilitate technological updates by reducing costs on electric appliances. Bus manufacturers are 
encouraged to draw attention to current regulations and adapt their products to the Latin American 
market directives, affecting economic evaluations of bus operations. BYD is the foremost manufacturer 
responsible for producing the most conventional battery-powered vehicles (12-15m) available in the 
continent’s fleet. Trolleybuses are manufactured by different manufacturers, including Electra, Yutong, 
and others in Brazil, Mexico, Argentina, and Ecuador. Increasing market competition and product 
availability is critical to expanding the number of vehicles in the systems. 

Moreover, the case study highlights why São Paulo stands out in the Brazilian electromobility context, 
despite political and regulatory limitations. This agenda can gain ground by developing a national policy 
to address more explicit goals and achievable transition horizons. Plus, one and half years into the 
covid19 pandemic led the local public transit system to an acute crisis. As a result, passengers remain at 
home or are fearful of boarding buses and are using alternative transport modes. 

Consequently, public transit fares have fallen off a cliff. That economic crisis is a new challenge to electric 
buses’ deployment in Latin America. Finally, recommendations are presented to promote a bus fleet 
replacement and develop a comprehensive sustainable urban mobility strategy. 

Latin America has a promising market for electric buses. There have been significant advances to increase 
electric urban buses quantitatively. Innovative local initiatives that promote a favorable environment for 
the expansion of the transition to electrification - the case of Santiago and Bogotá - are also worth 
mentioning. 

There are innovative initiatives for the transition to urban bus electrification in Latin America that have 
been successful. These initiatives certainly deserve public managers’ attention. They are split into two 
main dimensions: (a) new regulations and (b) commercial models that can facilitate trading electric 
vehicles and establish financial and fiscal incentives to increase demand. 

But despite these advances, the transition to urban bus electrification is still plodding in Latin America 
compared to China and Asia. Therefore, national governments must take the initiative and implement 
systemic policies that accelerate growth. 
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Abstract 

Historical city of Udaipur in India is famed for its enthralling allure, welcoming environment, and 
the fascinating royal heritage. With its picturesque landscape, lakes, and historic significance, 
Udaipur has been a major tourism destination in the western state of Rajasthan. The city has two 
distinct areas, a Walled City dominated by the rich cultural, traditional markets, and architectural 
heritage and the area outside the walled city which is more planned and equipped with modern 
amenities and facilities. In the recent years, the city has experienced an unprecedented rise of 
tourism and its allied activities which have been found to be concentrated in the Walled City. 
There has been a direct impact of this on the increase in commercial activities furthering the 
increase in traffic and congestion in the not so wide streets and by lanes of the Walled City area. 
Issues caused due to traffic in tandem with poor and crumbling physical infrastructure is leading 
to deterioration of the overall environment of this famed city, including the outflow of the 
residents to the parts of the city with better physical infrastructure. It has been noted by the 
authors that the traffic congestion in the Walled City has progressively become the major 
deterrent and has led to influencing the travel and work experiences of not only the residents but 
also the tourists. 
 
With the purpose of devising a strategy for the revitalization of the Walled City, the authors have 
approached the issue being faced by the Walled City of Udaipur from the lens of transportation 
management. The study delves on the concept of activity rescheduling and analyses based on 
livability index within the Walled City area. Further, research identifies various determinants of 
tourism potential in the Walled City. The proposals made for reviving the Walled City are 
primarily for the residents as it is understood by the authors that the benefits of the economic 
activities should be accrued to the locals and as much as possible to those within the Walled City. 
The intent has been to maintain the unique physical and cultural character blending the 
traditional with the new age technological solutions. The recommendations made may be applied 
in similar environs in old city areas in any part of the world by appropriately modifying to suit the 
local conditions. 

 

Keywords 

Walled City, Revitalization, Udaipur, Tourism, Heritage, Inclusivity  

1. Introduction  
Cities are the physical manifestation of socio-economic activities, needs, aspiration and action of people 
who live there. In the natural process, with time, the population of settlement increases leading to city's 
densification. Majority of the old cities and town, not only in India but world over have a typical 
morphological structure of old city or walled city and the city that outgrew the initial defined limits by 
proliferating to the available surrounding areas. 
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Owing to the heritage and commercial activities these cities have become hubs of tourism. The Walled 
City or the city core generally provides a strong well – networked and convenient relationship between 
workplace (commerce or household industry) and residence and among various other work-related 
activities with other parts of the city. Within the Walled City, most of the facilities are typically available 
within a short distance. There is a mixed-use pattern that has evolved over years which is convenient in 
some cases and generates conflicts in others, especially when the uses are not compatible and leads to 
pollution and environmental degradation. 
 
Over time, with increasing densification in the Walled City area, there has been a deterioration in its 
environment. This can either be improved, restored, and revitalized or the people and authorities can 
continue to live with the business-as-usual situation. The authors perceive revitalization as an important 
strategy for the revival of the Walled City areas. 
 
Revitalization is bringing back new vitality and life to a building, a community, a neighborhood, activities, 
and business. It may involve the allocation of new uses. Revitalization means the action of imbuing 
something with new life and vitality (Lexico, n.d.). Urban Revitalization refers to a set of initiatives aimed 
at reorganizing an existing city structure, particularly in neighborhoods that are declining due to 
economic or social reasons. Urban revitalization initiatives generally include improving features of the 
urban environment, such as the quality of pavement and the functionality of the sidewalks (United 
Nations, 2008). It has been adopted world over, with an aim to create a vital urban realm that the 
neighborhoods fit within.  
 
The approach has been taken to the next level by making it inclusive and integrated which includes 
preservation and development of the needs to improve the living conditions of the inhabitants wherein 
the economic and social viability is considered as well. Preservation involves material improvements and 
enhancing the attractiveness of the area and its residential character, while development tends to 
stabilize economic viability and diversity. It diversifies urban functions and ensures income sources for 
the inhabitants. Revitalization can be understood as the process of giving rebirth to the place, area, or 
land, by giving rebirth it doesn’t mean that the area is dead, but it means that this area needs revival, is 
somewhere not that much sustainable and compactable to survive.  

2. Significance of Walled City  
Old cities are repositories of rich socio-cultural heritage demonstrated by lifestyle, music, art, bazars 
(markets), and monuments. In many cases, these heritage sites and buildings are neglected, misused, and 
encroached upon (Kulshrestha, 2018). This is due to changes in lifestyle and economic status, 
technological advancement, lack of administrative support for improvement, ineffective laws and, above 
all, public apathy towards heritage conservation. The Ancient Monuments and Archaeological Sites and 
Remains Act, 1958 (updated in 2010) (Government of India, 2010) provides for the protection of heritage, 
but it covers only those monuments that are protected under this Act. Other such thousands of places 
are left unattended, which adds to its as well as the decay of surrounding areas. The Walled City areas are 
characterized by a typical and unique local character, congestion, high density, mixed use, and 
adaptability.  

2.1. Revitalization Practices in the World 

Revitalization in the world has been a continuous process and isis now statutorily incorporated in physical 
planning (Sharma, 2018) in many countries. It consists of both physical and economic planning. By law, 
revitalization must be incorporated within a framework of a detailed development plan for its successful 
implementation.  
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In the revitalization process in many countries, both public and private sector participates. In some 
countries, there is a participation of non-profit organisations, which operate in partnership with local 
authorities. The legal provisions in these counties require urban renewal matters to be taken into 
considerations during the preparation of master plans. These practices are extensively followed in 
Sweden, Denmark, and North and South Africa to name a few. 

Through studies of revitalization activities world over in the old city areas, some learnings have been 
captured by the authors as in the case of the urban fabric of the Medinas in Tunis, the capital city of 
Tunisia, which is similar in characteristics to the historic cities of India in the following ways: 

• Square courtyards, multistoried houses left by the noble families after the colonization to settle 
outside the walls, same densification of low-income people, 

• Problems of shared or bad registered properties, 

• Problems of overpopulation, 

• Decaying of civil heritage 

• Narrow streets network (the bazaars 1of Udaipur are a specificity) with trade and handicrafts, 
sanitation problems and low network equipment, 

• Problems of accessibility by motorized vehicles 

• Traditional handicrafts workshops replaced by storages or recycling of materials. 

Over many decades, the authorities have been giving priority to the resorption of slums in the outskirts 
and the construction of new districts to cope with the housing shortage (Jain, 2009). During this time, the 
situation of the inner historic former cities, called medinas (from 20 ha to 200 ha), worsened, with more 
densification and decaying housing conditions. However, in some medinas, the situation started changing 
20 years ago, through different actions like: 

• Creation of a strong Heritage Cell (creation of the medina preservation association of Tunis in 
1975 associating the regional government and the city) for public awareness and 
demonstrative public rehabilitations or reconstruction of buildings on public properties, and 
for helping owners for rehabilitation. This association receives 40% subsidies and 60% 
resources from consultancy and work controls.  

• Identification of pilot areas (10 to 15 ha) to start the process through local and simple 
actions. 

• Improvement of urban services, including solid waste management, local green and local 
facilities. 

• Loans from international donors and public subsidies to bring basic urban services to the 
population. 

• Decontrol rent acts to increase owners' revenues to maintain their building. 
• Re-use of civil heritage buildings for local facilities or cultural citywide facilities. As a 

consequence of the progressive shift of the image of those districts: increasing land value, 
settlement of modern shops and settlement of new rather well- off families in some parts of 
the medina, the rest remaining rather vibrant and popular. 

Likewise, the revitalization of the main street of old neighborhood in Istanbul was found t be similar 
to the main street markets of Udaipur. Dokmeci et. al. (2007) investigated the main street of 
Beyoglu, the westernized part of Istanbul’s CBD in the nineteenth century. Beyoglu had started to 
develop in the sixteenth century with the introduction of embassy buildings of European countries. 

1 market 

2114



Its development reached a climax during the nineteenth century as a result of increased European 
trade and cultural influence, remaining the most distinguished quarter of Istanbul until the 1960s. 

Thereafter, it suffered from decay, disinvestment, and abandonment as a result of later 
suburbanization and the multi-center development of Istanbul. Revitalization of the quarter started 
with the pedestrianization of the main street. Dokmeci et. al. (2007) investigated the functional 
transformation and changes in land prices after pedestrianization and concluded that access to mass 
transit, its central-city location with easy access to city’s main transportation arteries, distinguished 
architectural character and international companies opening up stores and eventual market-led 
restructuring were some of the factors for the street’s successful revitalization. 

2.2. Revitalization Practices in India 

Most Indian old cities have been marginalized in the process of urban growth. The walled city segment of 
the old cities languishes from multiple deprivations such as paucity of urban infrastructure, poverty of 
income and employment. However, it needs to be remembered that the development of a city is the 
result of centuries of growth in the course of which new development is constantly juxtaposed with the 
older ones. Though the walled cities areas are today dilapidated there is still hope of survival, of 
improvement, of getting life back to them.  

As stated by Nayak (2003) efforts at understanding the concept of urban conservation in the Walled 
Cities of India gained momentum when heritage become an issue in the context of Indian cities like 
Calcutta, Ahmedabad, Jaipur, Mumbai and Delhi. However, all these efforts have been for the 
conservation and improvement of the architectural heritage of its Walled Cities only. For the revival and 
renewal of the walled city economy, there has been a unique effort in the 1990s when a group of people 
created an organization calledAhmedabad Local Economy Rejuvenation Trust (ALERT) and prepared 
Ahmedabad project of recycling and redevelopment of the land of closed mills. It was posed to the 
National Renewal Fund (NRF) Empowered Committee. NRF was established for funding, urban 
rejuvenation being amongst its other agendas. 

The budget was sanctioned and published but could not be executed because NRF funds most of the 
money was spent on Voluntary Retirement Scheme (VRS) and some non-viable training schemes only. No 
scheme of urban rejuvenation was taken up which was the most important component of NRF. 

Analysis of revitalization of some case studies like Walled City of Delhi (Shahjahanabad), Walled City of 
Ahmedabad, Walled City of Lahore, Pakistan was undertaken to gain a deeper understanding. Although 
historic areas face common problems, each area is characterized by its diversity of socio-cultural, 
bioclimatic, economic, and political contexts. The revitalization strategies must consider the concrete 
local situations and rely on the local resources, notably cultural resources. Each city must be able to 
design and develop its own projects according to the financial, technical, and human resources available 
and according to its own procedures.  

There is no single or miracle method even for seemingly similar problems. The failures and the effects of 
the process, the methods used, and the lessons learned from the experience, are the best elements for 
progress. The positive results and good practice indeed have far-reaching consequences but are often 
limited in terms of usefulness for the stakeholders.  

Difficulties encountered in the process of revitalization often vary in terms of –  

• lack of political strategies, serious diagnosis, and competent expertise; 
• Ambiguity or inadequacy of data;  
• Lack of training, the inadequacy of technical capacities, notably in terms of linking traditional 

with modem know-how;  
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• Insufficient involvement of local populations, notably in non-democratic political systems;  
• Consequences of gentrification difficult to foresee but sometimes intended (little account is 

taken of social criteria, rise in rental costs, and refusal of social mix);  
• Complete destruction, no consideration of heritage value, in order to build new constructions, 

notably in residential areas;  
• Exclusive heritage approach, underestimating the functionality of the district and the city as a 

whole;  
• Lack of cooperation and coordination among the actors (national and international) linked to a 

lack of transparency in the process;  
• Incoherent financing, relying essentially on the State; and  
• Tourism as the sole activity making qualitative approaches impossible. 

Historic areas should not be isolated pockets but integrated into the rest of the city. Revitalization 
experiments in historic areas show how the action is increasingly restricted when it centers solely around 
one specific building and does not consider networks, locations and interact with the city and its wider 
area. Local projects must, therefore, be supported and integrated into an overall urban development plan 
to make sure the historic areas do not become an element of spatial segregation in the area.  

In order to be most effective, the conservation of historic towns and other historic urban areas should be 
an integral part of coherent policies of economic and social development and of urban and regional 
planning at every level as has been stated in principles and objectives of the Washington Charter of 1987 
(ICOMOS, 1987) and hence the conservation plan should aim at ensuring a harmonious relationship 
between the historic urban areas and the town as a whole. 

Rahbarianyazd (2017) has aptly stated that revitalization, thus, means reaching a satisfactory balance 
between the laws of economic development, the needs and the rights of inhabitants and the value 
enhancement of the city as a public good. The heritage, economic, environmental, and socio-cultural 
approaches do not conflict; not only are they complementary but long-term success is dependent upon 
these approaches being linked together.  

2.3. Genesis and the Current State of Udaipur City 

The historical city of Udaipur had been the capital of the Mewar dynasty. Chittorgarh was the former 
capital of Mewar Kingdom and Maharana Udai Singh successor of the Sisodia clan. When the Mughal 
Emperor Akbar captured Chittorgarh in 1568, and the fort was looted and destroyed, Rana Udai Singh 
founded Udaipur, the new capital of Mewar. Udaipur was naturally safe under the natural fortifications 
of Aravalli Hills. Since that time, Udaipur developed into a full-fledged city. Udaipur continued to be the 
capital of Mewar, till it became the princely state of British India in 1818 (Government of India, 1979). 

After independence in 1947, the Maharaja of Udaipur accessioned Udaipur to the Indian Government 
and Mewar was merged into the Rajasthan state. Currently, Udaipur is an important city in Rajasthan. It is 
famous for its charming surroundings, its regal history, beautiful palaces and monuments, lakes and 
fascinating temples (Ministry of Urban Development, 2014). 

Udaipur city is a part of Girwa tehsil of Udaipur district in southern Rajasthan, a state in western part of 
India. Known as the City of Lakes, located in the Aravalli ranges of Rajasthan, the city of Udaipur is 
situated at a distance of about 405 km from the state capital Jaipur and 662 Kms from the national 
capital, New Delhi. The City of Dawn, surrounded by the ancient Aravalli Mountains and set on the edge 
of three lakes, is a brilliant kaleidoscope of narrow lanes flanked by bright stalls, gardens, lakes, palaces, 
and temples. The city is famous for its palaces, lake, museums, temples, and gardens and much more.  

In 1960, Udaipur was connected to Ahmedabad through a meter gauge railway line, which increased the 
tourist traffic from Gujarat to Udaipur and also increased the trade between these two important 
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regional trading hubs. In April 2013, the city got the status of Municipal Corporation. Udaipur is now 
directly linked to major cities of India like New Delhi, Jaipur, Ahmedabad, and Mumbai through roads, 
railways, and air routes. It has the distinction of being the only city in the country to have both the East-
West and North-South Corridors of the Golden Quadrilateral Highway (connecting the four major mega 
cities of the country) passing through it. 

Udaipur is bounded by Urban Control area prepared to control unplanned development and ensure 
systematic urban development (Government of Rajasthan, 2013). This belt is about 3 to 4 km radius 
around Udaipur. This belt 
consists of an urbanized 
area, an Urbanizable area 
and a Municipal area and 
62 revenue villages (Refer 
Figure 1). The land within 
the urban control area can 
be utilized apart from 
agriculture, for diary 
horticulture, farmhouses, 
resorts, motels, 
amusement parks, water 
theme parks, and agro-
based industries. 

Figure 1 Administrative 
Boundaries of Udaipur City 
Source: City Development 
Plan for Udaipur 2041, 
Ministry of Urban 
Development, 2014 
 

Tabel 1 Administrative Areas in Udaipur City 

Zone Area in Ha. Population 2001 Density per Ha. 

Village area 11,296 96,112 8.50 

Urbanizable area 11,348 7,540 0.66 

Urbanized area 5,737 2,492 0.43 

Municipal area 6,410 389,438 60.75 

Total Urbanizable area 34,791 495,582 14.24 

Source: City Development Plan for Udaipur 2041, Ministry of Urban Development, 2014 
 

The total municipal area is 64 sq. km with 55 wards. The density of the municipal area is 7048 people per 
sq. km. As per Census of India, 2011, Udaipur having population of 451,100 (2011) that is. 2.6 percent of 
the urban population of the state. Population density within the city has decreased from 10,525 persons 
per sq. km (2001) to 7,048 persons per sq. km (2011), due to the expansion of the urbanizable area. 
Density in the core city is about 7,048 persons per sq. km. 

Tabel 2 Population Density of Udaipur City 

Year Population Area (Sq. Km) Population density (persons per Sq. Km) 
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2001 389,438 37 10,525 

2011 451,100 64 7,048 

Source: Census of India, 2011 
 

Within the municipal limits of Udaipur Municipal Corporation (UMC) lies the Walled City Area which is the 
city core and forms the oldest part of the Udaipur city. This Walled City Area is approximately 5% of the 
municipal area spread over 3.4 sq. km/ 828 acres. Predominated land use of the Walled City area is 
mixed-use. 

Figure 2 Walled City with 
Major Landmarks 
Source: Developed by 
Authors  

 

Physically segregated 
from rest of the city by 
the wall around it, due to 
which it is known as 
Walled City and is one of 
the famous international 
tourist destinations 
concentrated within the 
proximity of each other; 
are hotels and famous 
restaurants. Equally 
important among locals, 
for its temples and major 
markets within the 
Walled City. This area 
has been selected for 
Area Based Development 
(ABD) under Smart City 
project (Udaipur Smart 
City, 2019). 

Udaipur’s old city is 
divided into sections by 
huge ornate gates along these erstwhile rampart walls that are locally known as pols (Sharma, 2002). The 
physical fabric of the old city is made up of a system of streets that meet intermittently at a square which 
becomes an important landmark. These are responses to the topography of the site as well as to the 
social fabric of the city. 

There are several gates to the fort wall called the pols. Each has its own significance and is appropriately 
named. Many pols have become traffic islands, like Chand pol, Brahm pol, Amba pol, Hathipol, Delhi 
Darwaza, Suraj Pol, Udai Pol, Kishan Pol, Hanuman Pol, and Bari pol. 

The city has several religious structures, primarily temples which have a historic significance and are 
actively living up to their traditional role of being social institutions like Amba Mata Mandir, Arya Samaj, 
Bara Ramdwara, Bhim parmeshwarji mandir, Gurudwara, Hast Mata mandir, Heron ki Masjid and Jagdish 
Mandir.  
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Havelis2 and the large buildings are an expression of the traditional hierarchy of the Mewari people. 
There are more than sixty Havelis in Udaipur, each with a history dating back to between the 16th to 18th 
centuries. They also represent a vast treasure of the decorative and the construction craft of building. 
Large gardens and orchards are an integrated part of the history of Udaipur. Their location and size 
represent the balance between the natural landform of the city and the built environment.  

The city has already developed to a great extent in areas outside its municipal jurisdiction. The core city 
area/ old city area is narrow (2-4 feet wide road), highly dense (7,048 pph) and congested. These areas 
are characterized by narrow lanes, low-rise structures, and poor infrastructure services. 

Tabel 3 Land Use Comparison with URDPFI Guidelines 

Land Use Details URDPFI Guidelines 
(percent) 

Existing Land Use 
(percent) 

Status against 
Benchmark 

Residential 40-45 45 Yes 

Commercial 3-4 23 Above  

Industrial 8-10 1 Below 

Public and Semi-public 10-12 8 Nearly same 

Recreational 18-20 24 Above 

Agricultural/Forest/Government 
reserved/water bodies and 
other open spaces 

Balance - - 

Source: Udaipur Master Plan 2011-2031 and 
URDPFI Guidelines, 2015. 

With reference to the above map, Land use of 
Residential area is the highest showing in 
yellow colour with 45% which is equal as 
Urban and Regional Development Plan 
Formulation and Implementation Guidelines 
(URDPFI Guidelines), on the other hand, the 
city residential area is not meeting the 
benchmark. Recreational and Commercial are 
very high (23%) in percentage as compared to 
the URDPFI Guidelines (3-4%) (Government of 
India, 2015). 

 

Figure 3 Land Use of Walled City 
Source: Developed by Authors  

3. Tourism in the Walled City of 
Udaipur  
The old city within the walls is built on smaller 
hills with narrow medieval twisting lanes and 

2 Traditional Indian mansion. 
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small temples at crossings that lend a charisma to the city. Interspersed with old dwellings, temples and 
palaces are new and modern shops, houses, markets, and down-to-earth bus-stands. Udaipur is home to 
various art and cultural centers as well as promoting and supporting rural and local crafts being a hub of 
jewelry and fabrics. The narrow winding lanes are lined with historic Mewari architecture of havelis and 
temples. The history and evolution of the city are documented as interesting historic layers of varying 
architectural forms and styles from the earliest period of the sixteenth century to the later 
transformations with Mughal and British alliances.  

However, Udaipur as the capital of Mewar is renowned for its resistance to external influences of all 
kinds, a fact that is observable in its planning and architecture, which still retains the authentic Mewari 
character with its unique cusped arched openings and use of local stone. 

The main attractions of Udaipur are as follows :- 

City Palace Museum 
One of the largest palaces in Rajasthan, Maharaja Udai Singh initiated construction of City Palace and 
later succeeding Maharajas added several palaces and structure to the complex. The palace complex is a 
beautiful collection of balconies, cupolas and towers made up of granite and marble. The main part of the 
palace has now been preserved as a museum. It has a large and varied collection of artifacts.  
 
Lake Palace 
The Lake Palace is one of the most beautiful places,  afloat on the Lake Pichola, was built by Maharana 
Jagat Singh II in the 17th century as a pleasure palace. It was the summer residence of the rulers of 
Mewar. Today, the palace has been converted into a heritage hotel and since 1971, is has been managed 
by the Taj Group of Hotels.  
 
Jagdish Temple 
It is the largest and most beautiful temple in Udaipur. Located enroute City Palace, this temple is made in 
the Indo-Aryan style of architecture. It was built by Maharana Jagat Singh in 1651. The temple is 
dedicated to Lord Vishnu, the preserver of the Universe. There is a brass image of the Garuda in a shrine 
in front of the temple and steps up to the temple are flanked by elephants. The main Jagdish temple 
structure is situated in the middle with four smaller shrines in the four corners of the temple dedicated to 
Lord Ganesha, Sun God, Goddess Shakti and Lord Shiva. 
 
Lake Pichola 
This Lake is the centerpiece around which Udaipur revolves. It was originally built by Maharana Udai 
Singh II after he discovered the jewel of Rajasthan - Udaipur. It is surrounded by hills, palaces, temples, 
bathing ghats and embankments. In the lake there are two island palaces Jag Mandir and Jag Niwas, 
popularlyy known as Lake Palace.  

There are many other tourist places which attract tourist from all over the world like Pratap memorial, 
Fateh Sagar Lake, Ahad museum, Eklingji temple, Nathdwara, aisamand lake, which is the second largest 
artificial lake in Asia. 

 

3.1 Tourist Arrival  

Udaipur city is a well-known tourist destination globally, which is famous for its lakes, culture, 
architecture, and heritage. The tourism sector is the largest contributor to Udaipur’s economy. The 
tourist season in Udaipur starts by August and lasts until March. The period between October and 
February is the peak season for tourism activities. Most of the fairs and festivals are held during this 
season. There is also a large religious tourist inflow during these months. The number of foreign tourists 
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has increased during the last four years, and the number of total tourists has also increased. Foreign 
tourists comprise around 22-24%, while domestic tourists comprise 76–78%. It has been observed that 
the tourist population has not grown significantly in the last few years. It has remained in the range of 7 
to 7.5 lakh tourists (Government of Rajastha, 2011 and 2017). 

 

Figure 4 Tourist Inflow in Udaipur 
Source: Rajasthan Tourism Development Corporation (RTDC), 2017 
 

As the nodal agency to promote tourism in the state, the Department of Tourism (DoT), Rajasthan has 
played a key role in this growth along with the DoT promoted Rajasthan Tourism Development 
Corporation (RTDC), which was established in 1978 primarily to act as a 
catalyst for developing tourism infrastructure facilities for both domestic and foreign tourists, particularly 
by setting up of basic amenities like accommodation, food and organized tours/sightseeing facilities. 

3.2 Economic Impact 

Economy activity in the Walled City area is along the roads. Mainly three typologies exist, street market, 
hotel café and sabzi mandi which are explained in Figure 5 below by using the land use symbology of 
commercial activity in red.  More than 400 restaurants are located at rooftop and beside lakes Pichola on 
city’s narrow lanes (survey data, 2019). Udaipur’s best-selling items range from valuable stones, dazzling 
colorful textiles, meenakari items, gemstone paintings, oxidized silver/ copper items, Pichwai/ miniature 
paintings, sculptures, panels, paintings, and another item in marble stone making that are sold in the 
shops along the street markets. 
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Figure 5 Commercial Typology in Walled CIty 
Source: Site Survey and Observation by the Authors 
 

Udaipur is celebrated for the amazing handicrafts that has made not only the city but also the state of 
Rajasthan unique. There is something enchanting and unique to offer to everyone. For décor this place is 
a paradise, as it offers a large variety from which one can choose ranging fine marble floorings, paintings 
in semi-precious stones, antique wooden furniture, jharokhas, lovely statues, waterfalls, and vibrant 
colored furnishings. The hand-printed linen is extremely popular as well. 

3.3 Heritage 

In the year 1982, the International Council on Monuments and Sites decided to celebrate 18 April as 
World Heritage Day. It was a step taken towards spreading awareness about monuments and other sites 
which are a part of history. Udaipur is one of the most prominent cultural heritage signatures of Mewar 
dynasty. Future generations get a chance to live history through these heritage sites and hence they 
should be preserved. Various organisations involved with the preservation of the heritage sites have 
documented the structures of significance in the city which are enumerated below (Innovation Center 
Denmark, 2015): 

• Total Structure listed in Walled City – 203 (by Ford Foundation) 
• Total Structure listed (within and outside city) – 350 by INTACH) 
• Monument under ASI and State – 45 (as per ASI and State Government) 

 
Cities make an important contribution to social and economic development through its heritage sites. In 
the process, they often get thwarted by persistent environmental degradation. The heritage city of 
Udaipur founded in the sixteenth century is under tremendous urban pressures and in dire need of 
measures for sustainable development. The rapid growth of the city has become a serious threat to the 
existence of the local environment including the river Ayad and its man-made lakes along with the 
beautiful hilly surroundings of Udaipur.  
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Tabel 4 Typology of Built Heritage in Walled City 

 

Source: Rajasthan Tourism Department RTDC, 2011 

 

3.4 Survey and Analysis 

The Walled City area is sub-divided into smaller areas called zones for the purpose fo survey and data 
collection. The purpose of such a subdivision is to facilitate the spatial quantification of land use and 
economic factors which influence travel pattern. For doing a transportation survey, the Walled City was 
divided into 7 zones on the basis of existing major roads. 

Zones were modelled as if all their attributes and properties were concentrated in a single point called 
the zone centroid. The centroids were connected to the nearest road junction or rail station by centroid 
connectors. Both centroid and centroid connectors were notional and it was assumed that all people 
have the same travel cost from the centroid to the nearest transport facility which is the average for a 
zone. The intersection from the outside the Walled City was normally represented through external 
zones. 

3.4.1 Traffic Volume Count 
Traffic Volume Count (TVC) is counting on a number of vehicles passing through a road over a period of 
time expressed in terms of Passenger Car Unit (PCU) and measured to calculate Level of Service of the 
road and related attributes like congestion, carrying capacity, V/C Ratio, identification of peak hour or 
extended peak hour, etc.  In the walled city study area, TVC was done at 8 locations from which it came 
to be concluded that: 

• 1 person having a delay of 10 min/ day, in total 2.5 days in one year spent in traffic. 
• if the average wise rate is 15, 000 Rs. than 27,000 rupees wasted in traffic annually. 
• each zone time delay depends upon the number of Traffic Volume Count. 
• highest TVC count was at zone 1 with 6822 people traveling at peak hour, which meant that 51,165 

per day were wasted in time delay accounting for around 18,675,225 INR annually. 
 

3.4.2 Origin Destination Survey  
Origin and Destination survey was calculated on the basis of four types of moving traffic, which was 
external to external (EE traffic) which is the through traffic. External to internal (EI traffic) that is running 
from external parts of the city to Walled City. Next was internal to external (IE traffic) which flows from 
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Walled City to the external city and lastly internal to internal (II traffic) running only within the walled 
city. 

• By drawing the external-to-external matrices, it’s calculated that 30% of traffic is through moving 
traffic from the core city.  

• And external to internal and internal to external have the same amount of traffic in the morning and 
evening.  

• The expansion factor for zones 1, 2,3 and 5 are very high. 
• At the same time in zone 4, there is an error. 
 
3.4.3 Socio- economic  
It was essential tp survey the existing social and economic status to obtain background information that 
would allow to identify the needs of the target population. By responding to expressed needs, the 
recommendations would have a better chance at adoption. It was understood that the recommendations 
must be technically feasible, economically attractive, and socially acceptable if it is to be adopted by 
people. 

For collecting socio-economy data, three questiomaire surveys were done with residents, shopkeepers, 
and tourists covering a wide gamut of stakeholders. 

3.4.4 Tourism Status   
Tourism activity within the Walled City was collected through questionnaire survey and analyzed. Survey 
was conducted for both domestic and non– domestic tourists. The analysis was based on travel behavior, 
duration of travel plus tourism infrastructure facilities. 

Tabel 5 Toursim Status 

 

Source: Survey conducted by authors 2019 

Udaipur is a heritage and cultural city and attracts tourist, hence it is pertinent to analysis tourism activity 
within Walled City. For doing that, the questionnaire survey was done for both domestic and 
international tourist. The analysis was based on their travel behavior, duration of traveling plus tourism 
infrastructure facilities for them. 

Tourism opened new vistas for employment of the people of this region. With tourism becoming a thrust 
area of development, the hotel industry witnessed a boom and, the explosion of hotel industry lead to a 
further increase in the number of tourists. The city saw several controversial constructions where the 
land reserved as green belt i.e. conserved for natural wealth and vegetation was used to construct new 
hotels. Further natural areas surrounding the lakes were encroached upon and the lakes often used as 
the disposal conduits for such hotels. With the mushrooming of hotels the demand for land too 
increased. As a result these lakes have been seriously polluted. These lakes, which are also a source for 
drinking water supply, are gradually ceasing to be a source of potable water. Hotels can exist only when 
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tourists keep on coming in large numbers. The arrival of tourists depends on the serene, salubrious 
historical surroundings of Udaipur. Due to the ecological-imbalance, if Udaipur was shorn of this 
distinctive feature, the adverse consequences will not be difficult to envisage. 

3.4.5 Livability  
Livability is defined by the standard of living for people or communities with respect to basic 
infrastructure like water supply, sewage, drainage. Livability was analyzed by the household survey data 
among 8 zones, with respect to the education facility, healthcare facility, nearby market, availability of 
parking, availability of playground for children and availability of basic infrastructure. For each of the 
zones the ranking was done which indicated the relative livability of the zone, the higher ranking being 
most libvable. 
 

Tabel 6 Livability Index 

 

Source: Survey conducted by authors 2019 

4. Problems and Issues in the Walled City of Udaipur  
At a time of Udaipur’s evolution, horses, elephants and hathgadi were the modes of transport. After 
passing centuries motor vehicle came in which completely change the scenario. A well-developed 
transport infrastructure surely provides increased accessibility to various parts of the city and opens up 
remote areas on the periphery as well, which is necessary from the point of future development and 
orderly growth of any town.  
 
Transport Infrastructure 
Approximately 85% of road length within the walled city is of less than 5.0M wide, which is not suitable 
for bigger vehicles (4 wheels, autos, loading/ unloading vehicles). Majority of motorable tourist routes are 
on the periphery of the walled city and local routes are within the walled city. 
 
These routes cater to heavy tourist traffic being the approach road for major tourist activities and 
towards the hotels and restaurants. In absence of any restrictions, tourist vehicles end up driving up to 
the city center and often merge with the local traffic, resulting in frequent traffic congestion and traffic 
jams. This is mainly due to narrow ROW which is not suitable for cars and other bigger vehicles. 
 
The road stretches, having their RoW between 3.0M to 5.0M are like Rangniwas Chowk to Jagdish Chowk, 
Jagdish Chowk to Hathipole junction, Jagdish Chowk to City Palace Complex, Jagdish Chowk to Chandpole 
Darwaja, and Chandpole Darwaja to Ambrai Ghat. Some road stretches have RoW less than 3.0M like the 
approach road to Lal Ghat and the approach road to Ganguar Ghat. 
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Parking 
On-street parking exists up to 33% of the road network. The existing parking system of Udaipur is 
decentralized, unmanaged and largely dysfunctional. Parking is dominated by many small parking lots. 
Many of these facilities are generally poorly maintained and lack basic infrastructure. Haphazard street 
parking in major markets reduces the carrying capacity of roads. The Walled City area has major parking 
problems.  
 
The tendency in Udaipur is of commercialization along the main roads, which has led to an increase in 
parking demand along the market roads which in turn reduced the effective carriageway. Most of the 
commercial areas don’t provide parking space, hence, vehicles are parked on roads thereby obstructing 
smooth movement of traffic. This results in traffic bottlenecks especially in peak hours causing economic 
loss. Further, only 9% of the road network has traffic signage, adding to confusion for the tourists and 
outsiders. 
 
Concentration of Economic Activities 
Economy activity in the Walled City area is along the road. Mainly three typologies are their street 
market, hotel café and sabzi mandi.  More than 400 restaurants located at rooftop & beside lakes Pichola 
on city’s narrow lanes, Udaipur best-selling items range from valuable stones, dazzling colorful textiles, 
meenakari items, gemstone paintings, oxidized silver/ copper items, Pichwai/ miniature paintings, 
sculptures, panels, paintings, lather bags, lather dairies, bandaj, leharia and another item in marble stone 
making. 
 
Udaipur has 12 market from local handicraft to sabji madi to wholesale markets all located within the 
Walled City area. All markets have the same opening and closing timing, with all being closed on Sundays.  
 
Mixed Land Use 
Udaipur city started developing organically, interspersed with old dwellings, temples and palaces are new 
and modern shops, houses, markets, and bus-stands, all in a contiguous plot.  Udaipur is home to various 
art and cultural centers. It is a hub for promoting and supporting rural and local crafts specially jewelry 
and fabrics. 
 
The walled city is dominated by the gargantuan City Palace. Picturesque havelis (carved mansions), ghats3 
and old temples line the banks of Lake Pichola, whilst the bustling bazaars of the Walled City stretch 
along the arterial roads. This old havelis overtime have now been converted into restaurant and 
guesthouses.  
 
There has emerged a mixed-use pattern that is convenient in some cases and generates conflicts in 
others, especially when the uses are not compatibles and cause noise and air pollution, traffic congestion 
and discomfort to residents. The winding and hilly streets which buzz around the Jagdish Temple are 
surrounded with shops and makeshift stalls selling all sorts; from jewelry to spices to leather. Some issues 
are listed out below: 

• Due to the hot and dry climate, Havelis are deteriorating 
• Electric wires, open drain, and traffic become a major problem, with changing lifestyle and 

increasing vehicle ownership, the area has become congested.  
• Inadequate sewerage and solid waste management leading to land, water, and air pollution. 
• No heritage management. 
• Absence of broad-gauge connectivity to the city affecting industrial, commercial and tourism 

growth. 

3 Flight of steps leading to the lake or river. 
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• Lack of efficient public transport leading to increase in private vehicular ownership and 
ineffective traffic management. 

• Very high density in Walled City. 
• Noise and air pollution due to traffic and population increases.  
• Traffic congestion and discomfort for residences. 

5. Conclusions  
The traffic congestion in the walled city has progressively become the major component that has been 
influencing the travel experience, be it for work or leisure. Revitalization of Walled City will not only 
promote heritage conservation but also give a strong boost to tourism and consequent economic 
upliftment of the local population. 

In the research process, the behavioral questionnaire and traffic flow survey as the first quantitative 
measurements were used. The behavior survey was attempted to identify the possible attitude or 
perspectives upon the people in Walled City, Udaipur. The results show that are more than 50% of the 
participants expressed the view towards disagreement about the good transportation condition. Nearly 
70 percent of the local residents stated that it was difficult for them to finding a parking spot in the 
Walled City. Through the traffic flow survey attempt was to determine the potential transport condition 
at a different time interval on certain days. In the process, the different collection destination was 
collated, and it ensured the accuracy and usefulness of the statistics to a large extent. 

To strive toward a sustainable Walled city that not only appeases the local community but also attracts 
the tourists the usefulness of public transport, connectivity, pedestrianization and liveability in Walled 
City Udaipur through Socio and Economical Survey was concluded. Sustainable development should be 
of strong focus, with well-localized parking, human-scaled pedestrian and inclusive heritage sites and 
benefits largely accuring to the local population. Convienent connectivity of the outer city to Walled City 
can be assured by efficient multiple types of transport modes, well-designed to contribute to the natural 
surroundings of the city and its suburb. Committed to offering choice and variety, the future of Walled 
City, the the lakeside tourist city of Udaipur should sustain a diverse community of local families, tourists, 
local business traders. 

Activity rescheduling along with transport system management holds the keyy to enhance tourism in 
the Walled City Udaipur and should be the focus.  In parallel, the livability of the Walled City needs to be 
renewed to continue to attacted the people to like and work in the core area. The Walled City is a living 
city and through inclusivity of the socio-cultural aspects clubed with the existing economic structure the 
area should be renewed, revived and revitalised for generations to come.  

6. References 
Lexico. (n.d.). Revitalization. In Lexico.com. Retrieved July 6, 2021, 
from https://www.lexico.com/definition/revitalization  

United Nations (2008) Best Practices on Social Sustainability in Historic Districts, UN-Habitat, Best 
Practices on Social Sustainability in Historic Districts | UN-Habitat (unhabitat.org) accessed on 17 June, 
2021 

Kulshrestha, S. K. (2018) Urban Renewal in India, Sage Publications. 

Government of India (2010) Ancient Monuments and Archaeological Sites and Remains Act-2010, 
https://prsindia.org/files/bills_acts/acts_parliament/2010/ancient-monuments-and-archaeological-sites-
and-remains-act-2010.pdf accessed on 14 May, 2021. 

2127

https://unhabitat.org/best-practices-on-social-sustainability-in-historic-districts
https://unhabitat.org/best-practices-on-social-sustainability-in-historic-districts
https://prsindia.org/files/bills_acts/acts_parliament/2010/ancient-monuments-and-archaeological-sites-and-remains-act-2010.pdf
https://prsindia.org/files/bills_acts/acts_parliament/2010/ancient-monuments-and-archaeological-sites-and-remains-act-2010.pdf


Sharma, Utpal (2018) Revitalization of Public Spaces for Better Quality of Life, A Case of Historic City of 
Jaipur https://nirmauni.ac.in/wp-content/uploads/2021/06/144-9_14.-U.S.pdf accessed on 14 May, 
2021. 

Jain, Prerna (2009) Revitalization of Walled City, Jaipur, unpublished thesis in the Department of 
Architecture and Planning, Indian Institute of Technology-Roorkee,  

Dokmeci, Vedia; Altunbas, Ufuk and Yazgi, Burcin (2007) Revitalisation of the Main Street of a 
Distinguished Old Neighbourhood in Istanbul in European Planning Studies, Vol 15, Issue 1. 

Nayak, Debashish (2003) Revitalising our Walled Cities at https://www.india-
seminar.com/2003/530/530%20debashish%20nayak.htm accessed on 15 April, 2021. 

ICOMOS (1987) Charter for the Conservation of Historic Towns and Urban Areas, at 
https://www.icomos.org/charters/towns_e.pdf on 13 April, 2021. 

Rahbarianyazd, Rokhsaneh (2017) Sustainability in Historic Urban Environments: Effects of gentrification 
in the process of sustainable urban revitalization, Contemporary Urban Affairs at 
https://media.neliti.com/media/publications/264725-sustainability-in-historic-urban-environ-
dfe4e36b.pdf on 17 April, 2021. 

Government of India (1979), Rajasthan District Gazetteer – Udaipur.  

Ministry of Urban Development (2014) City Development Plan for Udaipur – 2041. 

Government of Rajasthan (2013) Udaipur Master Plan 2011-2031, City Planning Department, Rajasthan, 
Jaipur. 

Census of India (2011) District Census Handbook – Udaipur District, Government of India publication. 

Udaipur Smart City (2019) ADB Area at https://udaipursmartcity.in/ accessed on 19 April 2021 

Government of India (2015) Urban and Regional Development Plan Formulation and Implementation 
Guidelines, 2014. 

Government of Rajasthan (2017) Tourism Status of Rajasthan - Rajasthan Tourism Development 
Corporation. 

Government of Rajasthan (2011) Tourism Status of Rajasthan - Rajasthan Tourism Development 
Corporation. 

Innovation Center Denmark (2015) Fact Finding Mission Report on Udaipur, Royal Danish Embassy, India, 
The East Asiatic Company Foundation.  

Sharma, Jai Prakash (2002) Dynamics of Urbanisation: A case study of Udaipur City, unpublished Ph. D. 
Thesis, Mohanlal Sukhadia University. 

 

  

2128

https://nirmauni.ac.in/wp-content/uploads/2021/06/144-9_14.-U.S.pdf
https://nirmauni.ac.in/wp-content/uploads/2021/06/144-9_14.-U.S.pdf
https://www.india-seminar.com/2003/530/530%20debashish%20nayak.htm
https://www.india-seminar.com/2003/530/530%20debashish%20nayak.htm
https://www.icomos.org/charters/towns_e.pdf
https://media.neliti.com/media/publications/264725-sustainability-in-historic-urban-environ-dfe4e36b.pdf
https://media.neliti.com/media/publications/264725-sustainability-in-historic-urban-environ-dfe4e36b.pdf
https://udaipursmartcity.in/


Research Paper  

 

The socio-spatial integration of knowledge districts 
into the city: Theoretical clarifications and evidence 

from Belval, Esch/Alzette 
 
 

Joe BIRSENS, Luxembourg Institute of Socio-Economic Research, Luxembourg 

 

Abstract 

The integration of knowledge-related urban development projects into the city is perceived as a 
major planning objective and as an opportunity for regional growth. However, critics claim that 
these knowledge districts mostly result in isolated, elitist neighbourhoods and thus fail their 
initial objectives. In this paper, the author argues that this debate is blurred by diverging 
conceptions of socio-spatial integration, that prevent a correct understanding of the underlying 
processes. Therefore, it is first suggested to disentangle the multiple perspectives from which the 
concept of socio-spatial integration can be observed. Second, the focus is put on a structural 
approach in order to measure the extent to which the social structure of the Belval knowledge 
district in Esch/Alzette, Luxembourg, differs from the urban environment it is attached to. The 
aim is to analyse the structural dissimilarities that exist between the knowledge district and other 
urban neighbourhoods. Results show that the dissimilarities between Belval and the adjacent 
neighbourhoods are mainly explained by the international, young and professional profile of the 
attracted population, rather than by their socio-economic status. Thus, the present paper 
suggests a more nuanced interpretation of the urban integration of knowledge districts and 
offers an original, indicator-based tool to measure it. 

 

Keywords 

Socio-spatial integration, Knowledge district, Structural dissimilarities, Belval 

 

1. Introduction  

Since the popularization of knowledge-related urban development projects, there has been growing 
awareness – both in political discourses and in academia – about what effects they have on the 
surrounding space, and how they will be integrated into their spatial and social environment. On the one 
hand, the integration of newly-built areas into the existing city framework is thought to provide tangible 
benefits for both parts (Yigitcanlar, Baum and Horton, 2007; Den Heijer and Curvelo Magdaniel, 2012). 
Newly attracted institutions or businesses could rely on knowledge and skills from the local population, 
while ‘spillover’ or ‘trickle-down’ processes are believed to enable quality of life improvements for all 
citizens (Woo and Lee, 2016). On the other hand, critical studies on large-scale urban development 
projects call into question the very possibility of high integration levels between these projects and older, 
well-established neighbourhoods. This claim is explained by the fundamentally unequal financing 
patterns they rely on (Tarazona Vento, 2017), the active attraction of higher-income groups of the 
population (Madureira and Baeten, 2016), as well as the intended differentiation from local or regional 
architecture through flagship developments. In the context of so-called knowledge districts – planned 
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clusters of universities, research centres and other specialized institutions – the multiple issues related to 
socio-spatial integration appear to be particularly relevant because they attract a highly qualified 
population that might present important social, cultural and economic differences with the local 
communities. 

Up to now, academic contributions lack clear definitions of the multidimensional nature of the socio-
spatial integration concept. There is no holistic analytical framework to evaluate the level of integration 
between a newly-built urban development project and the rest of the city, which makes it difficult to 
compare research findings from different studies. The current paper aims to address this research gap by 
discussing the multiple dimensions related to the concept of socio-spatial integration and by offering a 
quantified evaluation through a dissimilarity index that measures structural dissimilarities between 
neighbourhoods. The initial postulate this study relies on states that high structural dissimilarities 
between two areas indicate a low level of socio-spatial integration between these areas. This study 
focuses on the Belval knowledge district in Esch/Alzette, Luxembourg, and uses an original set of 21 
indicators. They describe the situation of the neighbourhoods and their population at various levels and 
are detailed in section four. By combining these indicators on every pair of adjacent neighbourhoods the 
existence of structural dissimilarities between the knowledge district and the rest of the city can be 
tested. 

Given the high density of knowledge-related institutions in Belval, I expect to observe significant 
structural dissimilarities with the other neighbourhoods in Esch/Alzette in terms of employment sectors, 
income, age and nationalities. I also expect strong dissimilarities in terms of civic engagement of the 
population due to the mostly temporary and dynamic character of knowledge-related activities, which 
would hinder the constitution of an identification with the city. These hypotheses are tested by a 
multivariate analysis, that allows us to present the existing neighbourhood dissimilarities in their totality 
and to break them down into a set of factors in order to provide more fine-grained interpretations. 

In the following section, I am going to discuss the concept of socio-spatial integration and how it is used 
in the field of urban development. Then, section three details the methodology and section four gives a 
brief overview of the case study context. Ultimately, the study outcomes and their implications for the 
scientific literature and urban planning practices are presented and discussed in sections five and six 
respectively. 

 

2. Socio-spatial integration 

2.1. A broad and multidimensional concept that needs a clear definition in urban 

development 

In the public discourse, the concept of integration is mostly used in the case of integration policies that 
aim to conciliate the social and cultural practices of immigrant communities with the values of the 
dominant group in a certain area. It thus appears as a general political objective and as a desirable goal to 
achieve for policymakers. This political conception always involves two or more groups that are subjected 
to adaptations in order to guarantee the overall stability and to regain a certain homogeneity. It also 
includes power relations between the implicated groups: integration can be understood as the desire of 
the dominant group to extend its control over the newly formed group, that needs to invest greater 
efforts of adaptation. 

This understanding tends to blur the initial sociological meaning of integration (Schnapper, 2007; Ruiz-
Tagle, 2016), that was first defined by French sociologist Emile Durkheim in the nineteenth century. He 
described it as ‘a voluntary act between individuals to live together’ (Rhein, 2002) and set the groundings 
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for various adaptations and operationalizations in different domains. A contemporary dictionary defines 
integration as the ‘establishment of closer interdependence between […] members of a society’ (Robert 
and Rey, 2001). It highlights the setting up and maintenance of mutual links between two or more actors 
that are increasingly depending on each other through interaction and control (Gregory et al., 2011). 

When it comes to the integration of populated territories, or delimited spaces with inherent social 
structures, I consider the term ‘socio-spatial integration’, that is frequently used in the border studies 
literature. This research field offers a rich and stimulating theoretical framework, constructed around the 
European Union policy paradigm of cross-border integration and territorial cohesion (cf. Hardi & Uszkai, 
2017; Durand, 2015; Decoville & Durand, 2018; Ruiz‐Tagle, 2013). Even if various factors are taken into 
account in order to measure socio-spatial integration, there is a significant consensus in the academic 
literature that integration is a complex, multidimensional process (Van Houtum, 2000; Reitel, 2013; 
Hinfray, 2010; Durand, 2015; Ruiz‐Tagle, 2013). De Boe, Grasland and Healy (1999) define socio-spatial 
integration as ‘a system of links […] between territories which is the emerging result of concrete social, 
economic, and cultural relationships’. Integration is thus not only determined by flows between 
territories, but also by complex elements, such as social or cultural proximity, as well as a ‘willingness to 
co-operate’ (De Boe, Grasland and Healy, 1999). 

I suggest to generalize this multidimensional conception of integration, so that it can be applied in 
different contexts and on different scales. Accordingly, socio-spatial integration refers to a process by 
which the differences, cleavages, fragmentations between two socio-spatial entities are reduced in order 
to tend towards the formation of a single new coherent and more homogeneous spatial entity, whose 
constituent parts are largely interdependent. Integration can be analysed from different and 
complementary points of view: 

- the structural dissimilarities between territories, 
- the density of flows between territories, 
- the strategic cooperation efforts between stakeholders aiming at a common governance, 
- the population’s identification with a unified territory. 

I consider two areas as being socially and spatially integrated when their structural dissimilarities are 
minimized, links between actors from both areas are maximized, and their populations share one 
common territory through their spatial practices and perceptions. In the following parts of this paper, I 
aim to analyse socio-spatial integration from the perspective of indicator-based, structural dissimilarities 
and I also shed some light on the populations’ identification with the city. 

 

2.2. Integrating knowledge districts into the city 

In the present case, I focus on the socio-spatial integration of a newly-built knowledge district into its 
urban environment, which is a frequently discussed political objective (Duarte and Sabaté, 2013). High 
levels of integration between knowledge districts and other city neighbourhoods are seen as a 
prerequisite to unlock the expected positive dynamics of increasing visibility, capital attraction and 
economic growth (Yigitcanlar, Baum and Horton, 2007). Therefore, integration has become a necessary 
planning objective that enables positive effects in the long term and, in turn, legitimizes the massive 
financial investments put into a single neighbourhood. This rationale partly relies on the ‘knowledge-
based urban development’ strategy supported by the European Union with the Lisbon Agenda in 2000, 
and followed by the Europe 2020 initiative (Bontje and Musterd, 2009). 

Many scholars criticize, however, that the socio-spatial integration of these knowledge districts into their 
urban environment remains an unfulfilled objective. Most studies rely on the observation of high 
disparities between the populations’ socio-economic status or income levels. The active attraction of 
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intellectual upper- and middle-classes to a specific area is accused to result in the formation of an ‘urban 
enclave’ or an ‘island of wealth’ (Swyngedouw, Moulaert and Rodriguez, 2002; Madureira and Baeten, 
2016). The Songdo district in Incheon (South Korea) is an extreme example of such a ‘spatially disjointed, 
socially disconnected’ area that remains completely isolated from existing urban structures (Van Winden 
et al., 2010; Rugkhapan and Murray, 2019). The territorial inequalities become particularly strong when 
these knowledge districts are developed in formerly industrial areas, that have no ties to knowledge-
related activities. In turn, this may lead to the marginalization of lower-income population groups and to 
an enhancement of socio-spatial inequalities (Moulaert, Salin and Werquin, 2001; Ponzini and Rossi, 
2010). In this context, the socio-spatial integration into the local framework seems to be impossible for 
knowledge districts because their main focus relies on the attraction of external actors and partners, and 
not on the actual needs of local communities. 

High social and economic dissimilarities between knowledge districts and their urban environment thus 
constitute a barrier for the politically expected socio-spatial integration process. However, the presented 
literature does not provide any empirical findings of significant dissimilarities that are grounded on a solid 
set of official data at neighbourhood level. In addition, it remains unclear how these dissimilarities can be 
characterized and by what factors they are caused. The major focus is put on the socio-economic status 
of the population, but other characteristics, such as the demographic structure, the nationalities, or the 
civic engagement of the populations, have not yet been addressed in this context. 
 

3. Data and methods 

The empirical analysis focuses on the case of the Belval knowledge district in Esch/Alzette and is based on 
a set of 21 indicators that have been composed by the use of data from various public sources. They are 
grouped into five categories: 

- Sociodemographic indicators: 
proportion of the population under 15 years of age (15LESS), between 15 and 39 (15TO39), 
between 40 and 64 (40TO64), and 65 and above (65PLUS); proportion of single-parent 
households (SINGLE-PARENT); household size (HOUSEHOLD-SIZE). 

- Nationality-based indicators: 
proportion of the two most represented nationalities; that is, Luxembourgers (LUX) and 
Portuguese (POR), as well as the groupings of other citizens from the European Union (EU) and 
from outside the EU (NOT-EU). 

- Socio-economic indicators: 
median income (INCOME); proportion of the population receiving the social inclusion income 
(MIN-SOC-BENEFIT); housing prices per square metre (selling prices of existing flats only) (FLATS-
PRICES). 

- Employment indicators: 
proportion of the active population employed in the public administration sector (ADMIN); the 
construction sector (CONST); the finance and insurance sector (FINANCE); the professional, 
scientific and technical activities sector (PROF-SCIEN-TECH); the accommodation, food service, 
wholesale and retail sectors (ACCOM-FOOD-RETAIL); the human health and social work sector 
(HEALTH-SOCIAL). 

- ‘Identification to the city’ indicators: 
participation rate of foreigners in municipal elections (ELECTIONS); mean length of stay in the 
same dwelling (LENGTH-STAY). 
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The diversity of these indicators emphasizes the objective to cover different aspects of the 
neighbourhoods’ characteristics and to avoid analysing integration from a single perspective. The above 
indicators have been submitted to a varimax-rotated principal component analysis (PCA), that 
summarized the main information provided by the indicators on a few continuous factors. Then, I used 
the scores for the different neighbourhoods to compute dissimilarity indices on every factor. To be more 
precise, for every pair of adjacent neighbourhoods, I calculated the absolute value of the differences 
between their PCA scores on the most important factors. This method allows us to connect the 
dissimilarity indices with the neighbourhood borders and to visually represent the dissimilarities on a 
map (Le Goix, 2005). This will eventually lead to a discussion about the possible existence of significant 
dissimilarities between Belval and the older neighbourhoods of the city. 
 

4. Presentation of the case study 

The Belval regeneration project in Esch/Alzette and Sanem was launched in the beginning of the twenty-
first century as one of the most ambitious urban planning initiatives in Luxembourg. Today, the eastern 
part, located in the municipality of Esch/Alzette (Figure 1), constitutes the main site of the University of 
Luxembourg. Together with several research centres, specialized companies and a business incubator, it 
forms what I called the ‘Belval knowledge district’. 

 

 
 

Figure 1 : The situation of the regenerated Belval site into the urban framework of Esch/Alzette. 
Author: Joe Birsens, LISER, 2021. 
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The regeneration efforts in Belval need to be put into the national context of high population growth 
rates and a relative scarcity of available land for urban development. In order to create a new regional 
centrality and to boost the socio-economic regeneration of the postindustrial south of Luxembourg, the 
national government initiated the reinvestment of the Belval area and its reintegration into the urban 
framework (Knebeler and Scuto, 2010; Becker and Hesse, 2013). 

First empirical evaluations criticize questionable governance practices and lacking urban and social 
connections towards the local context (Leick, Hesse and Becker, 2020). The project is seen as an urban 
development ‘island’, that does not meet the current challenges of the local communities. With the aim 
to complete these findings, the present paper presents the first indicator-based evaluation of structural 
dissimilarities between the knowledge district and its urban environment. 
 

5. A four-factor analysis of structural dissimilarities 

Following the PC analysis, I chose to focus on the four major factors, that represent 85.6 per cent of the 
total variance. They can be characterized as follows: 

- Factor 1: socio-economic status 
- Factor 2: international and young professionals 
- Factor 3: household composition 
- Factor 4: employment status 

The detail of the correlations between input variables and the four factors is presented in Table 1. 
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Table 1: Correlation of rotated factors and input variables 

Variable Factor 1 Factor 2 Factor 3 Factor 4 

15LESS  

 

0.926*  

15TO39  0.903*   

40TO64  -0.770*   

65PLUS  -0.707*   

LUX 0.653* -0.667*   

POR -0.853* 

 

  

EU  0.795* -0.447  

NOT-EU  0.784* -0.515  

SINGLE-PARENT  0.524 

 

0.458 

HOUSEHOLD-SIZE   0.878*  

FLATS-PRICES 0.857*    

INCOME 0.941*    

MIN-SOC-BENEFIT -0.924*    

CONST -0.797*   0.458 

ACCOM-FOOD-RETAIL -0.847*   

 FINANCE 0.647*   -0.682* 

PROF-SCIEN-TECH 

 

  -0.856* 

ADMIN 0.783*   0.521 

HEALTH-SOCIAL    0.788* 

LENGTH-STAY  -0.934*   

ELECTION   0.687*  

eigenvalue 6.99 6.32 2.61 2.05 

% of total variance 33.27 30.12 12.42 9.76 

only significant values for α = 5% 
* significant for α = 1% 

 

In a first step, I suggest to examine the dissimilarities between neighbourhoods formed by the 
combination of the four major factors (Figure 2). It clearly shows very high dissimilarities on the borders 
of the Belval neighbourhood. However, it appears that they are not the only dissimilarities that are found 
in the city of Esch/Alzette; the map also shows an important contrast between Al-Esch and Dellhéicht, as 
well as between Brill and Homecht. Generally speaking, the borders of Belval and those of the city centre 
– Al Esch and Brill – form significant dissimilarities towards adjacent areas, while the contrasts within the 
city centre and within the pericentral neighbourhoods in the north are negligible. 
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Figure 2 : Dissimilarities between neighbourhoods resulting from the combination of the four principal 
components. Author: Joe Birsens, LISER, 2021. 

 

In the second part of this dissimilarity-based analysis, I suggest to break up the index and to analyse its 
constituent factors separately (Figure 3). This allows us to have a detailed overview on the underlying 
characteristics of the observed dissimilarities between Belval and the other neighbourhoods. 
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Figure 3 : The detail of the dissimilarity index on the four principal components. Thickness of the border 
indicates the level of dissimilarities. The ‘teeth’ are oriented towards areas of lower values for the different 

factors. Author: Joe Birsens, LISER, 2021. 

2137



On three out of the four maps relating to the principal components (Figure 3), the borders of the Belval 
neighbourhood are well represented. The most important dissimilarities are found on factor 2, which 
indicates highly significant contrasts in terms of international and young professionals. This underlines 
the fact that the knowledge district has been built to attract this population group and to foster their 
professional activities. Non-EU residents, young adults and employees in the specialized, scientific and 
technical activities sector are strongly overrepresented in Belval compared to the other neighbourhoods. 
Students and researchers cluster around the knowledge-related facilities and remain nearly absent in the 
rest of the city. This translates the recent character of the University of Luxembourg in Esch/Alzette and 
the fact that the post-industrial city did not have any relation to knowledge institutions before. 

These significant disparities with all adjacent areas are also visible on factor 3, that is indirectly related to 
the population of students and young professionals. Factor 3 is mainly explained by the household type 
and size. In that sense, the Belval neighbourhood has been planned as a neighbourhood with an inner-
urban character, including high-rise buildings and a housing stock that is exclusively composed of flats. 
Student residences are mostly small-sized single-room studios, which explains the low mean household 
size of 1.5 (compared to a city average of 2.4). On the other hand, in the ‘older’ neighbourhoods, there 
are much more families with children and with greater civic engagement – measured by participation 
rates in local elections. In fact, during the 2017 communal elections, only 10 per cent of the eligible 
foreigners1 living in Belval exercised their right to vote. This percentage is more than twice as high in the 
rest of the city. 

The most remarkable finding of the analysis is the absence of significant dissimilarities between Belval 
and the adjacent neighbourhoods on factor 1, the socio-economic status indicator. Here, the borders 
around the central neighbourhoods Al-Esch, Brill, Uecht and Park are overrepresented and thus indicate 
the existence of a socio-economic discontinuity between city centre and pericentral neighbourhoods. 
Contrary to my expectation and to previous findings, the Belval district does not stand out from the other 
neighbourhoods due to a significantly different socio-economic structure. 

 

6. Refining the debate around the urban integration of knowledge districts 

These findings contribute to the discussion about the socio-spatial integration of newly-built 
neighbourhoods into the city by adding some empirical nuances. As presented in section two, previous 
studies criticized urban regeneration projects for forming exclusive spaces for high-income elites of the 
population and thus contributing to socio-spatial fragmentation. 

In general terms, the findings tend to confirm this statement. The development of the new Belval 
neighbourhood created a socio-spatial discontinuity in the urban framework of Esch/Alzette. It presents 
highly significant dissimilarities with the adjacent areas due to the very specific composition of its 
population. It does not seem to fit into the socio-spatial structure of Esch/Alzette, which can be 
interpreted as a low level of socio-spatial integration into the city, based on the presented data. 

However, this paper calls for a distinction between the different constituent components of the observed 
dissimilarities. Most surprisingly, on the level of socio-economic status, Belval does not present any 
significant dissimilarities with its neighbouring areas. In fact, the highly visible contrast between a 
working-class city centre and wealthier pericentral areas are not related to the redevelopment of Belval, 
but have existed before. They result from a socio-spatial differentiation process initiated by the 
formation of an important middle class of mostly Luxembourgers and naturalized or well-rooted 

1 Only citizens that have been living for at least five years in Luxembourg can participate in communal 
elections.  
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foreigners that left the densely populated city centre in the mid-nineteenth century. Today, the newly-
built knowledge district, with its population of students, academics and other professionals, does not 
greatly differ in terms of socio-economic wealth from other pericentral neighbourhoods of Esch/Alzette. 
For example, the population living in traditional high-status neighbourhoods, such as Dellhéicht or 
Wobrecken, present a higher average median income than people living in Belval. 

The dissimilarities between the knowledge district and the other neighbourhoods result from the 
attraction of a young, international and professional population to Belval. This new social group in 
Esch/Alzette has supposedly a different lifestyle than more traditional population groups in other 
neighbourhoods. They mostly live in small households and stay only for a limited period at one place. 
They are underrepresented in local elections, either because they have not lived in Luxembourg long 
enough or because they choose not to vote. These elements question the identification of the Belval 
population with their city of residence and their feeling of being a citizen of Esch/Alzette. For the local 
and national decision-makers, this situation reveals enormous challenges that go far beyond the often 
mentioned socio-economic inequalities between population groups. In order to socially and spatially 
integrate the Belval neighbourhood and its population into the city – and also into the entire region – we 
should take into account the entire profile of these populations, their cultural background, their lifestyle, 
interests and values. 

With regard to the existing scientific literature, I thus suggest to not automatically refer to ‘islands of 
wealth’ when discussing the development of knowledge districts. They may form ‘islands’ or ‘fragments’ 
when we take into account the professional profile, the age groups, the ethnic and cultural backgrounds, 
as well as the local civic engagement, but the Belval case shows that this is not always true in terms of 
socio-economic status or ‘wealth’. 

 

6. Concluding remarks 

The analysis of structural dissimilarities presents a novel tool to evaluate socio-spatial integration in the 
context of knowledge districts, or other types of urban development projects. It does not only focus on a 
single indicator, but takes into account a broad set of neighbourhood characteristics in order to analyse 
the situation in a more complete way. This method allows us to give more nuanced interpretations of the 
integration of newly-built districts into their urban environment. 

Following these findings on the case of Belval in Esch/Alzette, I conclude that it is a simplistic and 
reductive view to interpret the level of socio-spatial integration of these districts into the city with a 
single indicator. It appears that the development of a knowledge district forms significant structural 
dissimilarities towards other neighbourhoods in terms of the demographic, cultural and professional 
profile of the population. In addition, disparities of household structure and civic engagement of the 
population are also observed. However, and against my expectations, dissimilarities of socio-economic 
status did not appear as a significant factor between the newly-built and the other neighbourhoods. 

In section two, I presented socio-spatial integration as a multi-dimensional concept that can be 
approached by various perspectives. The present study thus constitutes one piece in the analytical 
framework of socio-spatial integration research and does not address every single dimension of the 
concept. The density of flows of people between two territories, the construction of cooperation 
networks between actors, as well as the people’s sense of belonging to a common territory also play an 
important role in the analysis of integration. In terms of the socio-spatial structure, we can conclude that 
integration between the knowledge district and its urban environment is at a rather low level. However, 
further studies taking into account other approaches need to be carried out in order to complete the 
analytical framework of socio-spatial integration. 
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Case Study Report 

 

Preserving the living world cultural heritage: 
studies on the building history and preservation practices 
based on the historic urban landscape of Pingyao, China1 

Bingqian CHENG, Tianjin University, China 
Tianjie ZHANG, Tianjin University, China 

 

Abstract 

Urban development and heritage preservation are facing more severe conflicts with the rapid 
development of urbanization in China at present. Scholars and governments in China pay more 
and more attention to the preservation of historical and cultural heritage and constantly learn 
from the advanced heritage preservation concepts of international heritage preservation 
organizations. The 600-year-old city of Pingyao was listed on the World Cultural Heritage List in 
1997. However, its heritage preservation is facing increasingly severe challenges with the rapid 
development of urbanization and tourism. UNESCO's recommendations on Historic Urban 
Landscapes provided guidelines for heritage management in 2011. Chinese experts try to apply 
the concept of "Historic Urban Landscape" to various preservation plans of Pingyao's historical 
and cultural heritage. The preservation planning of Pingyao ancient city from the perspective of 
historical urban landscape guides the heritage preservation and tourism development of Pingyao 
ancient city from a macro level and realizes the rational preservation and efficient utilization of 
buildings with adaptive governance methods. The architecture and street texture of Pingyao 
ancient city can retain historical traces of different periods. This preservation mode stimulates 
the enthusiasm of residents to protect residential buildings, well maintains the overall historical 
features of Pingyao ancient city, realizes the sustainable development of historical and cultural 
heritage with high reference significance for the preservation of other living world cultural 
heritage. 

 

Keywords 

Pingyao Ancient City, Historic Urban Landscape, Sustainable Development, Integrated 
Preservation, Public Participation 

 

People began to pay attention to the humanistic and ecological connotations of cities after the extensive 
and rapid urbanization in China. The preservation and utilization of historical and cultural heritage have 
become a new engine to drive urban development. The Ministry of Housing and Urban-Rural 
Development of the People's Republic of China issued the Implementation of Urban Renewal Action in 
2020, which proposed to protect the traditional pattern and style of blocks, buildings, and their affected 
areas with historical and cultural values and promote the activation and utilization of historical and 
cultural heritage. China has continuously absorbed the international heritage preservation concept in the 
process of exploring and adapting to the local historical and cultural heritage preservation concept. The 

1 Fund Items: The National Nature Science Foundation of China (No. 51778403, 51778406); Major Research Project of 
Philosophy and Social Science of the China Ministry of Education "Research on China's Marine Heritage" (No. 19JZD056) 
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concept of historic urban landscape put forward by UNESCO in 2011 provides a new perspective and path 
for the preservation of historic areas. Pingyao, located in central China, is the first ancient city in China to 
be rated as "Living World Cultural Heritage". The city form of Pingyao, which has a history of 600 years, is 
constantly evolving with the change of city functions. Based on this, this paper discussed the 
development process of Pingyao ancient city from its establishment in Ming Dynasty to its evaluation as a 
world cultural heritage and further discussed the changes of preservation concept and practice of 
Pingyao ancient city under the trend of urbanization. 

1. Historic Urban Landscape and Integrated Preservation 
Economic globalization and rapid urbanization bring more and more complex challenges to urban 
heritage. The natural environment has been seriously damaged in the process of modernization, and 
climate disasters occur frequently. Large-scale urban construction brings serious challenges to the sense 
of place and community identity at the same time. Under the concept of sustainable development, 
people gradually realize that city is not only the achievement of human civilization but also an important 
form of human settlement environment. The historical environment is not only the shared resources of 
human beings but also the wealth of society and economy, the resources of learning and entertainment; 
As the catalyst of regional culture, tourism, and economic development, the historical environment 
should play an active role in shaping regional characteristics. International Heritage Conservation 
Organization has strengthened the academic research on the preservation of "Historic Urban Landscape" 
(HUL). 

The concept of "Historic Urban Landscape" has been widely discussed by international heritage 
preservation organizations since 2005. The International Conference on World Heritage and 
Contemporary Architecture adopted the Vienna Memorandum in May 2005, which advocates the 
establishment of a comprehensive and harmonious relationship between heritage preservation and 
modern urban construction and development. The 36th General Conference of UNESCO adopted the 
Proposal on Historic Urban Landscape in November 2011, which emphasized that historic urban areas are 
the richest and most diverse manifestations of our common cultural heritage. It has been formed through 
generations and has become an important witness to the efforts and aspirations of mankind; Urban 
heritage is the social, cultural, and economic assets of mankind, which is defined by the historical layering 
values created by persistent cultures, accumulated traditions, and experiences and identified as their 
diversity. Therefore, urban preservation is not limited to the preservation of single buildings, but to treat 
buildings as the components of the overall urban environment, which makes urban preservation a 
complex and multidisciplinary field. Therefore, urban preservation should be located at the core of urban 
planning. 

"Integrated preservation" refers to respecting the objective history of "cities are changing". The 
development of cities is dynamic, changing, and alternating between old and new. The "Integrated 
Preservation" of cultural heritage is not limited to the integrated preservation of form but adopts the 
integrated concept to preserve the intrinsic value integrity and systematicness, that is, to protect the 
pluralistic and related historical and cultural elements with systematic methods to reflect their historical 
context and stratification process (Zhang 2014). 

2. Characteristics of Living World Cultural Heritage 
Living places refer to all human settlements and their environment including villages, market towns, cities, 
and regions (Shao et al. 2015). It consists of two parts: first, people, including individuals and society 
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composed of people; The other is the tangible settlement composed of natural or artificial elements and 
its surrounding environment. Living world cultural heritage sites are the best in human settlements. They 
are settlements built by people adapting to and transforming nature in history. They gradually adapt to 
geography, hydrology, and climate environment in the long process of use, and integrate cultural 
development to form buildings or towns and local landscapes. It is the place where residents live and 
produce, and also the material space carrier that reflects local social and cultural customs, religions, 
political systems and so on. It is listed as a world heritage as a whole because of its important outstanding 
universal value. 

Living World Heritage Site has the characteristics of heritage and human settlement. Most of them are 
traditional cities, blocks, and villages with a long history, which can reflect the cultural characteristics or 
planning ideas of their regions, and still retain rich material and intangible heritage. At the same time, 
they have very distinct human settlement characteristics: they are an important functional component of 
a living place in history, and even a city, village and town, etc. Today, they are still a kind of cultural 
heritage that accommodates daily life and is still growing and changing. Therefore, the Living World 
Heritage Site has more comprehensive value, preservation and development for which are more complex 
and dynamic. 

3. The Concept and Spatial Pattern of Pingyao Ancient City 
3.1. Located in the source of Shanxi merchants in the fortress 

Pingyao is located in the middle reaches of the Yellow River in northern China, in the east of the Loess 
Plateau and the middle of Shanxi Province. Pingyao Ancient City was built in the Western Zhou Dynasty 
(827 BC-782 BC) to resist foreign enemies in Northwest China. Since 221 BC, Pingyao Ancient City has 
become the seat of county governance and continues to this day (Pingyao Chronicles Compilation 
Committee 2016). The existing Pingyao ancient city wall was built in 1370 AD. After that, it was repaired 
26 times in Ming and Qing Dynasties. But up to now, the basic pattern has not changed for more than 600 
years, and the original appearance of the Ming Dynasty has been completely preserved. 

Pingyao is the main birthplace of Shanxi merchants and developed into a commercial center and even a 
national financial center in Ming and Qing Dynasties. Pingyao ancient city is 616 kilometers northeast of 
the capital Beijing and 543 kilometers southwest of the ancient capital Xi'an (Figure 1), which is an 
important distribution point for goods trading on the post road of Beijing and Shaanxi (Pingyao Chronicles 
Compilation Committee 1998). It connects Beijing, Shaanxi and Sichuan from east to west, and runs 
through towns in Taihang Mountains from north to south. Therefore, Pingyao was an important 
commodity distribution market in the whole province in Han Dynasty. In addition, Pingyao is located in an 
area bordering the northwest ethnic minorities. During the Ming Dynasty, the central government strictly 
stipulated the types and quantities of goods traded in frontier areas to avoid the southward invasion of 
ethnic minorities. Pingyao almost monopolizes the trade with northwest ethnic minorities because of its 
geographical advantage in the frontier area. 
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Figure 1. The location of Pingyao. Source: General Records of Pingyao, Pingyao Chronicles Compilation 
Committee. 

 

3.2. Traditional City Building Concepts upon Pingyao 

The ancient city of Pingyao built in the Ming Dynasty followed the three ideological systems of ancient 
Chinese urban planning. 

The site selection of Pingyao Ancient City is influenced by the idea of Guanzi adapting to local conditions. 
Guanzi fully considers the importance of saving time and effort and puts forward the idea of natural and 
harmonious urban planning according to local conditions (Chen Xiao 2014). Most ancient Chinese cities 
were built near rivers (Figure 2). Although the ancients had an ideal urban construction mode, they chose 
to adapt to the environment due to the material and technical means at that time. Cities built near rivers 
generally choose the direction to adapt to the flow direction of rivers. Pingyao Ancient City is located on 
the Zhongdu River, a tributary of Fenhe River (now called Huiji River). The ancient city uses the Zhongdu 
River as the south moat and connects the whole moat water system (Su et al. 2007). At that time, the 
Zhongdu River flowed from east to west, so when it was built, the south city wall was built along the 
Zhongdu River (now it has been diverted to the east side), so the central axis of Pingyao Ancient City was 
15 degrees south-east instead of due south and due north. 
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Figure 2. The relationship between Pingyao ancient City and the surrounding mountains and rivers. Source: 
The General Records of Pingyao, the version edited in 1883 

 

Most of the cities built in the Ming Dynasty (1368-1644) are consistent with the records in Kao Gong 
Ji ·Rites of Zhou (Zhou 2007). From the existing ancient city of Pingyao, we can see that its construction 
mode complies with the provisions of county-level cities in traditional urban construction ideas. County-
level cities in Ming Dynasty were built according to the scale and quantity of "Li-fang2", and the length of 
county-level cities was mostly a multiple of Li-fang scale, plus the width of streets. Therefore, the side 
length is 0.75-1km, and the largest one is only 1.5 km. Pingyao has always been located in the main traffic 
artery and is the regional communication center, so its scale is relatively large, with a circumference of 
6,162.68 meters and a width of nearly 1.5 kilometers on all sides of the city wall. It not only meets the 
actual needs but also conforms to the etiquette hierarchy. 

The layout of public buildings in Pingyao Ancient City (Figure 3) also complies with the order regulations 
in Kao Gong Ji ·Rites of Zhou. It takes South Street as the central axis and the tallest building as the center, 
which embodies the characteristics of Pingyao as an important commercial town. On both sides of the 
central axis in the north, Qingxu Guan (a Taoist temple) was built in the east and Jifu Temple was built in 
the west; On both sides of the central axis, the Chenghuang Temple was in the east and the county 
government office was in the west. These are the highest unified mansions of Yin and Yang in the whole 
city; On both sides of the central axis in the south, there are a Confucian Temple in the east and a Wu 
Temple in the west, which embodies the Confucian thought of civil and military etiquette. Residential 
houses are all over the city, and shops are lined up on both sides of the main streets. 

 

2 Li-fang is a square living unit model in ancient China. The length of a Li-fang is the length of one Li at that time. 
There is a well-shaped road system inside Li-fang, surrounded by high walls. Square walls are not allowed to open doors and 
shops at will. A curfew is imposed at night. 
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Figure 3. The main public architectures in Pingyao ancient city. Source: Du Lazhu (2002) The General Records 
of Pingyao ancient city. Beijing: China Publishing House. 

 

3.3. "Fort-village" Spatial Model 

Pingyao was located at the junction of Han and Mongolian in the Ming and Qing Dynasties, where foreign 
invasions were frequent. However, there are many wealthy businessmen and tycoons in the Pingyao area 
with a huge property. The government built the Pingyao city wall and a large number of strong and closed 
fort buildings to defend against invaders. “Fort" is a complex of the basic unit of urban and rural planning 
and the residential management system. The "fort" built with high walls emphasizes defensive nature, 
which is a typical defensive settlement form in ancient China. Pingyao has developed commerce, so the 
main roads of the city are laid out according to the street system to facilitate commercial trade. While 
some residential areas adopt the construction mode of "fort-village" (Figure 4). These "forts" and cities 
form a "city-fort" defense system. 

 

 

Figure 4. The layout of Bijing Fort. Source: Zhang, Y.K., Song, K. (1996) Analysis on the forts and Li Fang 
institute in Pingyao, Shanxi Province. Architectural Journal, (4) ,p53. 
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4. The Preservation History 
4.1. Ancient City under Disorderly Management 

During the Republic of China, many buildings in the ancient city were damaged due to frequent wars. 
From the late Republic of China to the founding of New China, temples and other cultural relics in the 
ancient city were mostly occupied by collective units such as government agencies and schools, so the 
ancient buildings were seriously damaged. 

In the early days of the founding of New China, the main work for Pingyao Ancient City was to improve 
infrastructure and take over property rights. Infrastructure improvement includes the improvement of 
urban roads, environmental sanitation and water use for residents; The work of returning property rights 
includes returning key cultural relics and historical sites, property without owners, and part of a property 
owned by landlords and capitalists to state-owned or collective ownership (Liu et al 2005). Although key 
cultural relics preservation units have been designated, no preservation measures such as repair have 
been implemented due to economic backwardness. 

4.2. Construction of Ancient Cities after Reform and Opening-up 

After 1980, the central government put forward "developing urban construction as soon as possible". At 
that time, the government had not realized the potential economic value of historical heritage, the whole 
country set off a wave of tearing down old cities for the new. A large number of buildings in the Ming and 
Qing Dynasties were demolished and replaced by modern buildings. The "Old City Reconstruction" 
movement of large-scale demolition and construction has also destroyed the historical ancient city 
unprecedentedly (Ying 2008). Pingyao was once demolished in the national tide of urban construction. 
However, due to the extreme shortage of resources and serious political struggle, the local lack of project 
investment and the accumulation of private reconstruction funds objectively restricted the constructive 
destruction of the ancient city. 

During this period, the new understanding and practice on the preservation and utilization of historical 
heritage in the world had an important impact on the preservation of historical and cultural heritage in 
China. On December 12, 1985, China officially became a party to the World Heritage Convention after the 
consensus of many countries and began to attach importance to heritage preservation3. 

In 1981, Professor Yisan Ruan of Tongji University compiled the first edition of Pingyao Ancient City 
Preservation Plan, which put forward the preservation policy of "protecting the ancient city in an all-
round way, opening up new areas, and completely separating the old from the new", which also 
pioneered the preservation of ancient cities in China. This edition of the plan holds that "other functions 
as county towns should be continuously weakened in the construction of ancient cities, and tourism 
conditions should be created as soon as possible. The ancient city will be gradually adjusted to an area 
focusing on living and commercial trade; The original street in the ancient city is positioned as a 
commercial pedestrian street. This edition of the plan regards the ancient city as a kind of heritage 
resource and shapes it into a city card, which is consistent with the international urban management 
concept at that time. On January 12, 1982, Pingyao County Government reviewed and approved the plan, 
according to which the preservation started. 

3 As of September 2021, there are 38 cultural heritages, 14 natural heritages and 4 cultural and natural heritages in 
China. 
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In 1986, Pingyao Ancient City was announced as a "famous historical and cultural city in China", and the 
county government began to develop the tourism of the ancient city. The Master Plan of Pingyao County 
approved by Shanxi Provincial People's Government in 1985 stipulates that the ancient city will be 
gradually adjusted to an area dominated by living and commercial trade. The interior of the house can be 
gradually modernized, but the appearance keeps its original style. The original street in the ancient city is 
located as a commercial pedestrian street. Restore the horse road around the city wall and open up 
traffic roads between the old and new urban areas and between the new district and the station. To 
ensure the complete layout of the ancient city, strict restrictions are made on the building height in 
addition to strictly controlling the transformation of architectural modelling in the ancient city, and the 
building height limit line is demarcated. In the urban area, it is divided into three levels of protected areas: 
key protected areas, general protected areas, and transformation and relocation areas. In the restoration 
of cultural relics and historic sites, it is required to "save the old for original appearance". And delimit the 
absolute preservation scope and sight preservation area of the city wall. 

In 1993, Pingyao County Historical and Cultural City Committee was established and the Preservation Plan 
of Pingyao County Historical and Cultural City was compiled. The plan stipulates that: ① Protect the 
ancient city, so build a new city. New urban areas can be developed on the east, west and south sides of 
the ancient city, mainly building high-rise buildings. Focus on developing modern industries and 
residential buildings. Strict management should be carried out in the construction of the ancient city, and 
the architectural shape, color tone and height are required to be unified and coordinated with the 
pattern of the ancient city. ② The preservation should highlight the key points, that is, preserve and 
continue the traditional style and features of the ancient city. The pattern and style, natural environment 
and humanistic environment formed in the long-term historical process of the ancient city are fully 
protected. ③ Thirdly, the absolute protected area in the ancient city is demarcated, and the parks and 
roads around the city are planned to control the external influence on the environment of the ancient 
city (Figure 5-7) ( Qiu 2014). 

 

 

Figure 5. The landuse planning in Pingyao ancient city and surrounding. Source: Shanxi Research Institute of 
Urban and Rural Planning and Design, The Preservation Planning of Pingyao Historical and Cultural City, 
1989 
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Figure 6. The main streets in Pingyao ancient city. Source: Shanxi Research Institute of Urban and Rural 
Planning and Design, The Preservation Planning of Pingyao Historical and Cultural City, 1989 

 

Figure 7. The Zones Preservation Planning in Pingyao ancient city. Source: Shanxi Research Institute of Urban 
and Rural Planning and Design, The Preservation Planning of Pingyao Historical and Cultural City, 1989 

 

In 1996, Jinzhong Planning and Design Research Office revised the Pingyao County Urban Master Plan, 
which strengthened the tourism function of the ancient city, gradually diverted the population of the 
ancient city, reduced the population density and improved the environmental quality of the ancient city. 
By 2010, the population of the ancient city was controlled at 22,000. A total of 13,700 people and 22 
units moved out. 

4.3. Preservation after 1997 

In 1997, Pingyao Ancient City was listed in the World Heritage List because of its "outstanding universal 
value", and then abundant heritage preservation activities have been carried out. The preservation 
activities were carried out to build a tourist-oriented ancient city from 1997 to 2007. Government 
agencies, enterprises, hospitals, schools, etc. in the ancient city have been relocated to the original sites 
outside the city, and most of them have been transformed into tourist attractions. The pipelines of the 
main streets of the ancient city have been transformed into the ground to evacuate the population of the 
ancient city. In 2007, the Tongji University team took the lead in compiling the Regulatory Detailed 
Preservation Plan of Pingyao Ancient City and determined that Pingyao Ancient City is a comprehensive 
urban functional area with culture as its core function, tourism as its leading industry, residents as its 
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main social support, and integrating culture, tourism and residence. That is, Pingyao Ancient City is both a 
heritage city and a living city. At the same time, the land resources have been adjusted, that is, the 
abandoned diesel engine factory located in the northwest corner, the Wu Temple and Dongguan in the 
southwest corner have been adjusted into cultural facilities, community public service facilities, tourism 
supporting functions or green space according to the principle of the overall preservation of the ancient 
city, by which the service space for culture, tourism and residence has been increased. This plan has fully 
guaranteed the cultural industry of Pingyao Ancient City. 

Pingyao is a human settlement world cultural heritage, so the overall preservation of the ancient city 
cannot be separated from the support of residents. In 2012, with the joint sponsorship and promotion of 
UNESCO and Pingyao County People's Government, Tongji University cooperated with international 
experts to explore the transformation of historical town preservation paradigm-Guidelines for 
Preservation, Repair and Environmental Governance of Traditional Dwellings in Pingyao Ancient City. 
Pingyao Guidelines analyzes in detail the "outstanding universal value" of Pingyao ancient city as a world 
heritage and the architectural features of Pingyao traditional dwellings, including the influencing factors 
of Pingyao traditional dwellings, courtyard and architectural features, traditional material features and so 
on. Popularize the value of dwellings to the residents of ancient cities. The government provides 
residential repair subsidies to improve residents' enthusiasm for protecting residential buildings at the 
same time. Under the repair guideline, the overall style of Pingyao Ancient City can be well maintained 
(Figure 8). 

 

 

Figure 8. The Pingyao ancient city, 2018. Source: Photoed by the author 

 

5. Summary 
In the past, heritage preservation and improvement of the living environment were often viewed in 
opposition, which was the opposition between "history" and "contemporary". Either demolish the old 
and destroy the heritage under the banner of improving people's livelihood; or just talk about 
preservation and ignore development, so that residents have to bear the social cost of preservation. 
Neither approach has proved sustainable. As the HUL Recommendation emphasizes, heritage is a process 
of historical development. Residents of heritage sites are not only the common defenders of heritage but 
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also a part of heritage value. Therefore, improving the quality of human settlements is not only not 
contradictory to the preservation of heritage, but also the content of heritage preservation. 

The preservation concept of the historic urban landscape is mainly to achieve the dual goals of 
"protecting cultural heritage" and "improving the living environment" for the overall preservation of 
ancient cities. Pingyao's practice is still in the exploratory stage. However, according to the current 
residents' feedback and statistical data, Pingyao has made some explorations rooted in China's 
environment based on drawing lessons from the international preservation theory and experience of 
living World Heritage sites, which can provide new ideas and methods for the preservation and utilization 
of other human settlement heritage sites in China. 
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Abstract 

Located in the middle reaches of the Yangtze River, the longest river in Asia, Wuhan is 
constructed along the river, and its waterfront public space serves as the unique spiritual space 
that connects citizens with the city. This paper discusses the space construction concept of 
Wuhan River-beach from multiple aspects, such as understanding developments and evolutions 
of River-beach, enhancing city and river connection, highlighting local features and implementing 
supporting planning etc. 
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Water constitutes a key element for the formation and development of a city, for about 70% world 
population living alongside water. Water not only has a far-reaching impact on a city’s economy, 
transportation and other aspects, but also plays a very significant role in the characterized shaping of 
urban public space (Xu & Bian, 2015). Since 1980s, there has been numerous global researches on urban 
waterfront space. In 1988, British scholar Hoyer first comprehensively analyzed the developments and 
constructions of waterfront space in theory in the book Waterfront Space Updates that was chiefly edited 
by him. In 2002, Waterfront Landscape Design chiefly edited by Japan Society of Civil Engineers analyzed 
the waterfront area planning and management, landscape design idea, water body preservation and 
waterfront building design from a micro perspective. In recent years, Chinese scholars such as Wang 
Jianguo and Yan Shuiyu have conducted comprehensive researches on the constructions of waterfront 
space from the perspective of multi-disciplinary integration of ecology, management, economics and so 
on (Wang & Lv, 2001). 

However, as the public has increasingly higher concerns and demands for waterfront space, except for 
London, Tokyo, Shanghai and other international metropolis, plenty of urban waterfront space in a city 
gradually shows its lack of local features. Urban waterfront areas usually are constructed as green space 
which are lack of vitalities due to the single function and hard to become a unique landmark (Bird, 1963). 
Taking the waterfront city Wuhan, China, as an example, this paper will further discusses the 
constructions of public space in the waterfront area based on ‘Waterfront Space Planning of the Yangtze 
River in Wuhan’, fully explore the ways to appropriately and reasonably utilize waterfront resources, 
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optimize the overall coordination capability between waterfront area and urban space and shape the 
localized characteristics of waterfront space under the premise of ecological priority. 

1. City-river development and evolution process in Wuhan  
As the longest river in Asia, the Yangtze River Basin covers nearly 1/5 land areas of China. The Yangtze 
River is known as China’s “Mother River”. Wuhan is located in the middle reaches of the Yangtze River, 
which creates a variety of ecosystems, including farmlands, forests, mudflats, wetlands, etc. Thus, the 
construction of waterfront area keeps playing a very important role in the urban development of Wuhan, 
which can be divided into three stages, including growing dependent on water, developing opposite to 
water and resuming waterfront development. 

1.1. Growing dependent on water  

Situated at the junction of mountainous areas and plains, Wuhan is a city that grows dependent on 
ancient Grand Yun-meng Lakes that connects to the Yangtze River to the south and Han River to the 
north and were composed of continuous and interconnected rivers, lakes and marshes (Fig. 1-1). In the 
Tang and Song dynasties, Grand Yun-meng Lakes ultimately evolved into the vast Jianghan Plain with 
abundant natural resources, while Wuhan’s urban pattern was then gradually evolved into “Junction of 
two rivers, Standing of three towns”. Wuhan became the only inland river port city developing along both 
sides of the Yangtze River. 

 
Figure 1-1.  Ancient geographical environment of Wuhan. Source: image.baidu.com 

As a result, Wuhan’s city construction history is closely related with water. During the period from Three 
Kingdoms to the Tang and Song dynasties, Jianghan Plain was frequently stricken by floods, while ancient 
cities and towns were mainly constructed on highlands alongside the rivers and lakes and the military 
strategic positions were prominent for a city and town. With the development of commerce and trade in 
the Ming and Qing dynasties, the three towns of Wuhan developed rapidly alongside Yangtze River and 
Han River relying on convenient water transport. Wuhan kept heightening and strengthening dikes along 
the rivers while constantly built various docks for transport. Busy ports brought thriving industries and 
people from the nation. In the late Qing Dynasty, the three towns of Wuhan had been ranked top 
nationwide in terms of their economic strength and city size, and riverside areas were featured ‘Miles of 
boats parking alongside the ports, Thousands of houses lighting all night long.’ 

1.2. Developing opposite to water 
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 After the founding of People’s Republic of China, the modernization urban construction has been under 
planned development across China. Owing to the central location and a good foundation of megacity, 
Wuhan was prioritized to development with the help of all nation in every major national strategic plan. 
For example, Wuhan was incorporated into the layout planning of 156 major projects and the very first 
Yangtze River Bridge in China was sited and built in Wuhan. The city then started to expanded from three 
parts and developed back to the river. With the embankment and waterbody reclamation construction of 
Yangtze River and Han River, artificial elements were added to the water by human activities and city 
constructions. Industries and agriculture all became to the large-scale industrialization mode comparing 
to old small spots mode. The city size expanded as a circle in a direction perpendicular to the Yangtze 
River (Fig. 1-2). The spatial form of riverside areas was dualistic, namely the city area was guarded by 
multi-stage dike system while peripheral rural areas still kept their natural bank line characteristics with 
point renovations for industry expansion to satisfy the low-cost development demands of industry and 
ports. Besides meeting the port and dock needs, space outside the dikes was built with many large-scale 
industrial municipal facilities. The options of waterfront activities for citizens in Wuhan were mainly 
country visiting activities and touring sporadic flood control sites. 

Figure 1-2. Waterfront development history of Wuhan. Source: Plotted by Authors. 

1.3 Resuming waterfront development 

In 1998, the Yangtze River experienced the catastrophic flood once in 100 years. As a megacity in the 
middle reaches of Yangtze River, Wuhan’s city safety not only concerned the safety of millions of citizens, 
but also became a test of whether China’s Reform and Opening-up policy was capable of high-quality 
comprehensive development or not. All citizens in Wuhan guarded dikes and fought against floods, and a 
reinforced concrete levee was built cross Wuhan after the 1998 flood period. Based on hydrological 
changes through a year, the platform of the levee was filled to a 28.5m elevation and formed the Yangtze 
River Beach Park with three-level elevation platforms. In this way, the mudflat along the river was 
transformed into a public space where citizens could have plenty outdoor activities (Fig. 1-3). With the 
guarantee of levee, Wuhan built bridges and tunnels, becoming the city with the densest passageway 
crossing the Yangtze River and the most densely populated waterfront area. 2020 witnessed a 
catastrophic flood on the Yangtze River again, but the city of Wuhan overcame the flood peak peacefully 

2155



Dong, F; Zhang, F; Wu, K. Vitality Towards Water: Exploring the 
Construction of Urban Waterfront Public Space 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

and easily, while citizens became even more passionate about waterfront activities. Yangtze River Beach 
Park is considered as “the most indigenous space” by citizens, and its development integrates the human 
wisdom accumulated from the interdependence of the city and river since ancient times. 

 

Figure 1-3. Residential distribution map of Wuhan waterfront area. Source: Plotted by Authors. 

2. Ideas of constructing Wuhan waterfront space – Returning to ecology and 
formulating systematic planning 
The development and evolution of beach space in Wuhan undergoes three stages, including co-existence, 
struggling and integration. In the past nearly 20 years of rapid development, Wuhan always expanded a 
riverside area in every major developing opportunity. The position of rivers and marshlands in urban life 
is the primary consideration of ecological development and green city construction in the new era. In 
terms of the construction of waterfront public space domestically and internationally, the planning 
measures are divided into three parts based on the mode of “strategy – design – implementation”: 
Strategy-to strengthen the city-water connection within the area; Design-highlighting localized features in 
creating waterfront public space; Implementation -emphasizing projectization during constructions: long-
term goals are uniform with short-term construction, and the strategic direction is uniform with 
implementation project (Dai. et al., 2019). 

The Yangtze River flows 145 kilometers through Wuhan in east-west direction. Han River, the largest 
branch of Yangtze River, flows 62km through Wuhan from north to south. Three towns are located where 

2156



Dong, F; Zhang, F; Wu, K. Vitality Towards Water: Exploring the 
Construction of Urban Waterfront Public Space 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

the two rivers converge. Water surfaces and mudflats occupy 1/4 of the total area of Wuhan, and 
undoubtedly take the central position of Wuhan. In this round of city comprehensive planning, the urban 
spatial structure is characterized by “Vitality Towards Water and Returning to Waterfront”, namely the 
river serves as the center, which highlights ecological priority and reflects gathering of talents. Focusing 
on urban development level, the top-level design integrates development of rivers, beaches and cities. 
Based on the concept of full life circle of ‘planning, construction and city operation’ and the idea of ‘point 
to area, demonstration to universality promotion’, it’s planned to promote the organic integration of city 
buildings and ecological environment, to formulate a long-term mechanism of full coverage, to build 
Wuhan into a world famous waterfront ecological city and to establish a system to connect special plans 
with city master/comprehensive plan. 

3. Full factor space design – Creating characteristic waterfront scenes by 
levels  
The waterfront area of environmental complexity is composed of water space, waterfront and land area 
adjacent to water body. “Total space” ranges from waterfront, and generally refers to the urban land 
space with about 15-30 minutes’ walk and 1km-2km distance. According to urban functions of water area 
and land area, the waterfront area is subdivided into waterfront urban construction area, waterfront 
building back area and riverside (lakeside) area. 

The vision of the city’s blueprint focuses on the concept of “total factor” design while also emphasizing 
designs at a local level. The entire urban city space can be divided based on the five elements of “water 
body – waterfront dock – river beach – dike and road – waterfront buildings” and thus ensures a smooth 
blending between “the river, the beach and the city”, making itself a distinctive waterfront ecological 
space. (Fig. 3-1). 

 
Figure 3-1. Schematic diagram of waterfront area at five levels in Wuhan. Source: Plotted by Authors. 

3.1. Water body: Highlighted ecological environmental protection 

3.1.1 Water quality purification and strengthened biodiversity protection and restoration 

 

Riverside area 

Building back area 

Urban construction area 
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Protecting water ecology is the foundation of quality of urban waterfront space. In 2020, Ministry of 
Agriculture implemented a ten-year fishing ban in the Yangtze River. As an important ecological barrier 
area in the Yangtze River Basin, Hubei Province ranks top in terms of its water area and number of 
employees withdrawing from fishing industry. It costs high social and economic price to realize stable ban 
on fishing, which demonstrates the strong determination of the central and local governments to protect 
and improve the ecological environment. Thus, the planning proposes the following measures of water 
body treatment with waterfront system: 1. Measures such as sewage treatment plants, sewage 
interception facilities and ship reconstruction will be implemented to improve river quality. 2. The drain 
outlets and canal environment are governed comprehensively, and a multi-level ecological wetland 
filtration system is established. The degraded aquatic ecosystem is restored by governing water body, 
improving water quality, beautifying environment and selecting suitable plant species. 

3.1.2 Ecological elements are implanted for enhanced water-greening integration 

1. Sandbars in the river under key protection: There are three sandbars within Wuhan, which constitute 
characteristic scenery in the river and a key flood prevention site. Sandbars that are submerged during 
flood season and exposed during dry season become the optimal habitat for aquatic plants and animals. 
Thus, human activities are less important while the primary goal is to protect its original ecological 
environment and not to interfere with biological activities. 2. Barges are governed in a centralized 
manner and transformed into a water corridor covered with lush vegetation which may fluctuate as the 
river fluctuates. During flood season, it will turn to be a floating island as a habitat for wildlife. 

3.2. Waterfront beach land: Differentiated design of waterfront resources 

After many years of development and evolution, urban waterfront is basically classified into life 
waterfront, production waterfront and original waterfront. According to the Planning, the waterfront 
within three ring line is defined as life waterfront with service functions facing residents’ daily life, leisure 
and recreation; the area outside three ring line with transportation service function for industry and 
agriculture is defined as production waterfront; the rest retains its original waterfront with basic flood 
control function. 

Since three types of waterfront have different resource characteristics, their space characteristics also 
have obvious differences. 1. Life waterfront section is relocated out of the river, and plenty of dock 
facilities are removed except for public docks and ferry docks such as Yangtze Shipping, public security 
and city management so as to return the river, shores and scenery to citizens. 2. As for production 
waterfront, industries along the river are screened and may be closed, changed, relocated and 
transferred by category. The needs for industrial development shall be met, and the environmental 
design shall be organized according to industrial characteristics (Fig. 3-2). 3. The original waterfront is 
retained as per the original land condition of mountains, rivers, forests, farmlands, lakes, and grasslands, 
and the damaged ecological patches are restored as planned. 
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Figure 3-2. Transformation and renovation of dock (left), plant (central) and unconstructed area (right). 
Source: Plotted by Authors. 

3.3. Dikes and roads: Ensuring city safety with combination of dikes and roads 

In terms of geographical pattern, the flood control of Yangtze River Wuhan section is the most important. 
During flood season, Jianghan Plain where Wuhan is located is subject to not only torrent from the 
mountains in the upper reaches but also the lake area in the lower reaches during wet season, as well as 
pressure of the Han River and Dongting Lake systems. Floods break out as scheduled every year. 25m 
water line in Yellow Sea Elevation is the perennial water level of the Yangtze River during flood season 
and anti-floating water level, while 27.3m is the warning water level and 29.73m is the highest water 
level on records. However, the average altitude is 24m in urban area, so dike construction serves as the 
basic safeguard of city safety. The comprehensive flood control system established over the years is 
relatively perfect. However, a towering reinforced concrete flood wall separates the Yangtze River from 
the city hinterland, which is always a pity of city space. 

3.3.1 Reconstruction and improvement of existing flood control facilities 

In accordance with the principle of “adjusting measures to local conditions”, the Planning explores the 
forms of flood wall in an innovative manner: 1. The built-up flood walls are provided in some sections; 2. 
dikes in some dangerous sections are transformed into ecological dikes of gentle slope type; 3. Partial 
stone revetment is reconstructed into ecological landscape bank slope; 4. old blocked channel gates are 
beautified. 

3.3.2 Comprehensive improvement through combination of dikes and roads 

Waterfront roads are classified into roads outside and inside dikes, which undertake disaster relief during 
flood season and serve as urban lifeline and meet urban life and production needs during dry season. 
Hence, the basic requirement is to ensure unblocked roads. Furthermore, landscape and sightseeing shall 
be combined based on different level and elevation requirements by designing sidewalks, bike paths and 
motorways by levels to connect landscape. The long-term goal is to build a light rail line connected with 
levee top so that citizens are encouraged to view landscape on both banks by public transport on levee 
top roads (Fig. 3-3). 

 
Figure 3-3. Analysis chart of dike-road combination in Wuhan waterfront area. Source: Wuhan Yangtze 

Riverfront Park Design by SASAKI. 
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3.4. Yangtze River Beach Park: Creating a flexible space featuring harmonious coexistence 

between human and nature 

3.4.1 Creating a dynamic “city living room” 

The design concept of “people first” shall be implemented in the urban waterfront area, namely various 
personal needs are met in spatial dimension. “City balcony” themed by district layout culture and art will 
be built (Fig. 3-4) to improve existing landscape of Yangtze River Beach Park. In addition, cultural corridor, 
art space and vitality show will be provided. In order to form the public cultural and art space in Wuhan, 
it’s planned to build Guangdong-Hankou Railway Relic Park and Industrial Heritage Creative Park so as to 
transform the existing historical elements of Yangtze River Beach Park into public art works and continue 
city memory. Meanwhile, an open area will be arranged for public cultural activities such as Douyu Live, 
river crossing and Wuhan Marathon. In this way, a dynamic “city living room” will take shape. 

 
Figure 3-4. Rendering of city balcony in Wuhan waterfront area. Source: Wuhan Yangtze Riverfront Park 

Design by SASAKI. 

3.4.2 Respecting the laws of nature and shaping a flexible activity space 

In line with seasonal fluctuation of river, several winding secondary rivers will emerge in the park at high 
and medium water level by topographical design, which can not only serve as migration corridors for wild 
aquatic animals but also allow boats to pass safely. During dry seasons, these riverbeds are served as 
non-conventional passage through which people may walk through and explore the thick grasses 
(Sebastian, 2010). Wetlands provide habitats for species that prefer open habitats, while hidden bird-
watching stations in the woods provide learning opportunities for wildlife lovers (Fig. 3-5). 

 
Figure 3-5. Analysis chart of flexible activity space in Wuhan waterfront area. Source: Wuhan Yangtze 

Riverfront Park Design by SASAKI. 
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3.5 Hinterland architecture: Optimizing riverside skyline and improving “the first façade” 

on both banks 

Urban hinterland is the third layout except river and bank. Especially, Wuhan downtown has reached a 
magnificent waterfront development area after years of construction. The riverside buildings in water or 
along banks are both non-negligible elements of waterfront space. 

3.5.1 Forming undulating urban waterfront skyline with proper density and proportion 

Skyline, landscape corridors, landmark buildings, and other elements are under key control among 
riverside building communities. It requires construction at far-middle-near landscape to form undulating 
urban waterfront skyline with proper density and appropriate proportion as well as delicate city interface 
through optimizing existing construction. According to the Planning, the spatial structure composed of 
three sections of ancient cities, three strategic functional areas and multiple sections of characteristic 
functional areas is determined based on riverside hinterland landscape. It also determines the spatial 
images in different sections. The visual center and classic skyline are shaped by refining continuous river 
view (Fig. 2-5). 

Figure 3-5. Analysis chart of skyline in Wuhan waterfront area. Source: Plotted by Authors. 

3.5.2 Renovation and improvement of riverside building features 

Based on riverside routes, buildings along the river will be subject to preservation, restoration, 
regeneration and reconstruction in order to redraw a mental map with different urban characteristics. 
According to the overall identification of “Huaxia Nationality, Urban Water Features and Inclusive 
Innovation”, it’s planned to strengthen the differentiated interface guidance of three types of waterfront 
landscape, including historical culture, modern city and natural ecology, optimize existing spatial levels, 
introduce world-top masters and build landmarks. 

4. Summary of integrated urban water management strategies 
Since founding, Wuhan thrives for rivers while never relaxing integrated urban water management. The 
Yangtze River Beach has become a typical space that contains the complex feelings in Wuhan. Hence, its 
spatial characteristics are public, disaster-resistant, commemorative and open. To sum up, the space 
creation strategies include safety-based design, ecology-centered approach, cultural sustainablility, 
vitality stimulation and accessibility. 

2161



Dong, F; Zhang, F; Wu, K. Vitality Towards Water: Exploring the 
Construction of Urban Waterfront Public Space 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

4.1 Safety-based approach 

Flood control safety is essential to the survival of a city. The flood control system does not refer to a dike 
but a comprehensive system which is closely related to river, lake and ditch system in the upper and 
lower reaches (Ma, Song & Qi, 2017). On one hand, the main dikes on Yangtze River and Han River  as 
well as the protective embankment system in rural area will ensure the safety of central urban area. On 
the other hand, the natural landform from suburb will be maintained. The dispatching flood control 
management system will be operated intelligently based on the climate and water volume in the upper 
and lower reaches, so as to regulate the lake and trench storage capacity within flood control cycle to 
ensure proper wet and dry season. 

4.2 Ecology-centered approach 

It is planned to construct Yangtze River Beach with natural respect and the maintainance of the natural 
form along the river banks. Fishing ban on the Yangtze River and designation of ecological preservation 
areas are important measures to ensure the restoration of rivers and waterfront. Mountains, rivers, 
forests, farmlands, lakes, grasslands and other natural forms will breed unique creature. Ecological 
preservation areas are designated via levee and protection forest outside the built-up area. The damaged 
ecological patches are restored for continuity. The ecological space in Yangtze River Beach will be taken 
as the ridge of the built-up area, which will penetrate into urban areas through blue-green axis network 
to ensure that citizens will fully experience the ecological space in city center. 

4.3 Cultural sustainability 

Hinterland of Two Rivers and Four Banks is the most dense area of historical and cultural relics, which can 
clearly display the different historical features and traces of human activities in different periods (Yu & 
Zhang, 2007), especially the relics of flood fighting, water transport and water conservancy facilities, 
which reflects the wisdom of laboring people of various generations. Various relics, facilities, plants and 
monuments are retained in shaping the space of Yangtze River Beach Park, and transformed into a 
waterfront historical and cultural feature gallery with “overall pattern + segmented guidance” based on 
traditional Chinese landscaping ideas. For example, there are Tiebanzhou with ancient culture and Jinkou 
Town, a flourishing commercial port, which can represent the traces of five foreign countries and 
concessions, memory of red-bricked houses and eighteen blocks that can exhibit the industrial history of 
the People’s Republic of China, and “Intelligent community and sponge city” that can reflect modern new 
industry. Finally, the cultural pattern of “multiple landscape along one gallery” will be formed (Fig. 4-1). In 
addition, there are several themed tourism routes by land and water to form multiple touring circles. 
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Figure 4-1. Analysis chart of cultural pattern of Wuhan waterfront space. Source: Plotted by Authors.  

4.4 Vitality stimulation 

Waterfront space should focus on strengthening the diversity of public activities. Landscape shall be 
equipped with functions to create high quality activity space. Integrating waterfront space into urban 
public service network is an important strategy to enhance urban vitality and competitive advantage. The 
green belt, service axis, landmark structures, and waterborne platforms will be under key construction so 
as to form colorful dynamic space. 

 

Figure 4-2. Characteristic functional area of Wuhan waterfront space. Source: Plotted by Authors. 

It’s not allowed to build quantified service houses within Yangtze River Beach but hold specific activities. 
According to the Planning, the vacant space will be utilized. First, service stations will be combined with 
shipping stations to meet the basic needs of citizens and visitors. Second, boats and docks will be fully 
utilized. Onshore structures are linked with the core buildings in city hinterland and transformed into 
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places with spatial characteristics and service function. In addition, service, technology, sports and other 
new functions are introduced to form waterfront vitality nodes. 

4.5 Accessibility 

There are several approches to enhance the travel experience in waterfront area. First, it is required to 
guarantee the traffic capacity of roads near Yangtze River. With the concept of building vertical and 
horizontal roads to the river, the high efficiency and composite transport corridor integrating “city + 
bank” is established. City gardens, country parks and other resources are utilized. Meanwhile, it covers 
the track and bus service radius. The greenway network system will be established within Yangtze River 
Beach. There are a 300-500m walking cycle with the scenic spot as the center in city section, a 700-900m 
walking cycle in country section and a 1-1.2km walking cycle in rural section, supported by secondary 
stations for public services such as water drinking sites and toilets. 

5. Summary 
Urban waterfront public space is composed of natural ecological elements and artificial landscape. It is 
not only an important ecological corridor but also an optimal community space for citizens (Zhao, 2013). 
Planning for Hundreds-kilometers Waterfront Space of the Yangtze River in Wuhan proposes higher 
requirements for shaping unique topography and strengthening water-city integration and symbiosis 
with urban waterfront space. This research explores the planning mode for large-scale waterfront public 
space under conservation concept. It brings the idea of “Vitalization by Water and Returning to 
Waterfront” in order to produce the planning concept of integrated development of river, beach and city. 
The planning strategy of “safety, ecology, culture, vitality and open” will be applied to strengthen water-
city connection. In terms of demonstration of local characteristics, the Yangtze River is taken as the axis, 
and the detailed transversely spatial planning design is put forward according to five levels. In terms of 
the safeguarding of planning implementation, the division of responsibilities among different government 
departments is carried out to form a chart and a table for planning and control. This paper aims to 
provide some reference for the development and planning of waterfront public space in other cities 
around the world. 
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Abstract 

Since the 1990s, “withdrawing secondary industry and promoting tertiary industry” has become a 
main strategy of industrial restructuring in Shanghai. Correspondingly, industrial sites in inner 
city have undergone tremendous transformation. After the initial phase of mass demolition and 
mass new construction, brownfield regeneration in Shanghai has shifted towards a more 
cautious approach of treating existing structure since the 2010s. Large scale of industrial sites, 
even not listed as cultural monuments, have been renovated and reused instead of 
redevelopment for commercial and residential purposes, which was often the case in the 1980s 
and 1990s. The paper presents various approaches of dealing with industrial heritage and argued 
that in recent decade adaptive reuse has been given higher priority than other approaches of 
dealing with industrial heritage, such as demolition and relocation. In the waves of 
redevelopment in the early 2000s, only few extraordinary buildings were kept while the rest of 
the factory buildings was demolished. In other cases, historical buildings were relocated from the 
original site and reconstructed to give way for real estate high-rise buildings. Recently, more and 
more large scale industrial sites have been completely kept and reused for mixed use of business, 
commercial and cultural purposes, so-called creative parks. Besides creative parks, an ongoing 
project was launched to develop an industrial site along the Huangpu River to an industrial park. 

 

Keywords 

Shanghai, adaptive reuse, preservation, industrial heritage 

1. Introduction  
Throughout the 1980s and 1990s, cultural heritage has undergone tremendous destruction in the 
construction boom in Shanghai. Little attention has been given to heritage conservation in urban 
regeneration process. As commented by Zheng Shiling “Shanghai did not experienced wars as Berlin, 
however economic and political reform left unmovable traces. From 1995-2001, 28.21 Mio m² buildings 
were dismantled. Almost 70% of historical buildings disappeared. When the Liberation Army set Shanghai 
free in May 1945, fires were not allowed to use in Shanghai to protect buildings, instead, which were 
destroyed by new construction” (Zheng, 2003: 29). The principle for urban regeneration was identified as 
“demolition, renovation and preservation” (chai, gai and liu), which left preservation as the last priority. 
In most cases, the targets of preservation are important historical buildings, particularly registered 
cultural heritage sites. 

Since the 2000s, regeneration policies have been shifted towards a preservation-oriented approach 
Shanghai Municipal Government has taken a series of actions to reinforce heritage conservation. In 
October 2003, Mr. Han Zheng, the city mayor at that time, called to “establish the strictest conservation 
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institution” on the occasion of a government meeting. He required that “areas of conservation shall be 
extended; and laws and regulations shall be developed”. In the next year in August he interpreted a new 
concept of development logic, i.e., “new construction is development, conservation and renewal means 
development as well”.  

The policy turn has a significant impact. One of the most important documents was the issue of the 
Preservation statute of Historical and Cultural Areas and Historical Architecture in Shanghai (Preservation 
Statute) in 2002 to provides a comprehensive guideline of heritage conservation. The Preservation 
Statute has widened the scope of a “historical architecture” to buildings that should be older than 30 
years to replace the previous definition which required “the building was built 1840-1949”. It is also in 
this Preservation Statute which clearly stated that industrial heritage is also a type of heritage and should 
be listed for conservation. Further, other documents were promulgated to strengthen the political vision 
of heritage conservation such as Notice on strengthening conservation of historical and cultural areas and 

historical architecture in 2004. 

Nevertheless, despite the change of micro political climate in practice it took years to shifted urban 
regeneration approach towards a more preservation-oriented regeneration. This paper looks at industrial 
heritage as case studies because industrial heritage has been paid less attention in monument 
conservation by the state and the public, hence deserve more attention. Further, this paper studies 
heritage sites which are not always registered. Registered heritage sites are clearly under the protection 
of legal framework, however, only in small numbers. Monument registration often lags behind of 
regeneration projects. The treatment of non-registered buildings with historical and cultural values 
reflects the trend of heritage conservation. The political talks by top politicians and media coverage 
functioned as informal legal framework to guide the shift of urban regeneration. We select different 
cases in various historical periods to observe the changing trends towards heritage conservation.  

2. Case studies 
2.1. Case 1: Demolition and reconstruction 

No.1 Yimin Food Factory (Xiangyanqiao Road 13, Hongkou District, Shanghai) 

The No.1 Yimin Food Factory was founded as early as 1913 and moved to Shanghai’s suburb Fengxian 
District in 2004 due to the policy of “Three Wastes Control”1. The plot of 43,754 m² was divided into 
three parts for three projects developed between 2004-2009. Each project has its own address, the 
residence cluster at the southern part of the plot, the office cluster at the northwestern part of the plot 
and the museum at the northeastern part of the plot. The office and residential parts were developed by 
Shanghai Aijia Investment Company, a private company. Compared with other projects of comprehensive 
new complexes, it is a relatively small project. The residential part occupies the largest size, 30850 m², 
followed by the commercial part with 10000 m² and the museum part with 2904 m². 

 
1 In 2004, a group of factories with large quantity of discharge of waste water, exhaust gas and solid waste, 
was selected by the Municipal Government to be closed or relocated from inner city of Shanghai.  
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Figure 1: the view of the factory in google earth on 20.05.2000                                                  

 

Figure 2: the view of the factory in google earth on 24.12.2018 

 

The residential part, known as Aijia residence (Wuhua Road 246), consists of 4 high-rise buildings with 20-
31 floors and an FAR of 3.36. The commercial project, known as Aijia International Mansion (Wuhua Road 
288), includes four inter-connected high-rise buildings with 16 floors. Named after Aijia, both projects are 
developed by Shanghai Aijia Investment Company. 
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Figure 3: the relocation of buildings in the factory. Source: own drawing. 

 

The museum part of No.1 Yimin Food Factory2 (Xiangyanqiao Road 13) includes three buildings, the 
Spanish Villa, the Cooling Tower and the Exhibition Hall.  

The Spanish Villa, built in 1937-1940, was the residence of former foreign employees with higher 
hierarchy. After 1949, it was used as the office of the factory. The building was demolished in 1985 due to 
the enlargement of the factory. In the 2000s it was rebuilt according to original design and in a smaller 
scale, but not on the original site.  

The cooling tower was built in 1940, used as cooling system for ice production. The tower has a unique 
structure with wooden façade and concrete base, and it used to be one of the landmarks of the factory. 
The building was demolished in 1965 due to upgrading of cooling techniques and rebuilt in the 2000s 
according to original design in a smaller scale, but not on the original site. The Exhibition Hall is a two-
story renovated old house, used as a museum to present the history of No. 1 Yimin Food Factory. It is the 
former canteen of the factory.  

The Exhibition Hall was listed in the 5th the fifth group of “Outstanding Historical Architecture” in 
Shanghai on 17 August 2015. On site, neither information about the history of the buildings, nor about 
their original locations, is displayed. 

2.2 Case 2: adaptive reuse for business parks 

Shanghai International Fashion Center3 (Yangshupu Road 2866, Yangpu District, Shanghai) 

 
2 The information of the museum is available at http://www.sh-
aiguo.gov.cn/node2/node4/node7/userobject1ai499.html, visited on 02.02.2021.  
3 The information is based on the website of Shanghai Political Consultative Conference, 
http://www.shszx.gov.cn/node2/node5368/node5380/node5396/u1ai106220.html, visited on 13.01.2021. 
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Figure 4: Shanghai International Fashion Center. Photo: Ge Jie. 

 

Originally a Japanese Cotton Factory, the industrial site was built in 1935, designed by Japanese architect. 
At its peak, it was used to have more than 10,000 employees, known as wanrenchang, literally meaning 
the factory of 10,000 people. It was later renamed as Shanghai no.17 cotton textile factory In 
1999, the site was enlisted by a cultural monument in Shanghai by Shanghai Municipal Government. The 
site is located along the Huangpu River, one of the Shanghai’s industrial bases. As early as 1990s, the 
factory was intended to close down or restructure itself, however, happened until 2007 as in this year the 
large number of employees got retired, which made it easier to restructure the factory.  

As one of the strategies to develop Shanghai as an international metropolis, the site has been identified 
as an international fashion center and enjoyed preferential policies from Yangpu District Government and 
financial support from the national, municipal and district governments. After the factory was moved to 
Jiangsu Province in 2007, the regeneration has started in 2009 to transform it to a creative park, which 
opened in 2011. In 143,000 m², the park is used for fashion show, luxury shops, entertainment and 
restaurants, office and design studios and so on. Through a bidding process, the famous French 
Architecture Office Arte Charpentier won the bidding from the nine candidates. Around 30,000 m² of 
buildings were demolished as they were regarded as not valuable to keep. The rest buildings were 
carefully renovated. Large open space has been increased through a terrace along the waterway and a 
central avenue for pedestrian. Further, new buildings in modern style with glass elements have been 
added. The park is divided into two districts. The southern part of the Yangshupu Road, in 134 hectors 
and ca. 70,000 m², is mainly used for the public activities including fashion show and so on, and the north 
of the Yangshupu Road, in 47 hectors, mainly used apartment, office and parking. A show place with the 
size of 9,500 m² has been created as the highlight of the park for cultural events, fashion show and 
product release. The high-end luxury events were aimed at enhancing international influence of Shanghai 
and only for the invited guests, for capacity reasons as well as security reasons. It is until 2020 that the 
last phase of apartment hotel of the whole park was finished. 

In this case, the high quality of space has been created with strong public intervention. It has integrated 
the elements of public open space and heritage conservation.  

2.3 Case 3: preservation as an industrial heritage park 

Yangshupu Industrial Park (Yangshupu Road 2800, Yangpu District, Shanghai) 
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Figure: Shanghai Yangshupu Power Plant Industrial Park. Photo: Wang Pengtao.  

Built in 1913, the former power plant was the largest thermal power plant in the Far East. It covered land 
area of 36,000 m². For decades it has contributed largely to Shanghai’s urban development, however, 
caused air pollution due to coal-burning. It was closed in the 2010s on the occasion of project of 
developing public space along Huangpu River. The plan was to preserve the whole thermal power plant 
as an industrial park, including all the industrial buildings and structures. Besides industrial buildings 
there are two chimneys in 105 meters high, which became landmark of the site. Tongji Yuanzuo Design 
Studio, which is also responsible for the pilot project of public space along Yangpu River, was invited to 
design the industrial park in 20194.  

In a whole the original buildings and structure have been authentically preserved. Few new elements 
have been added to make the park more accessible for the visitors, which have been carefully integrated 
into the old structure. In 2020 the park was open to the public and since them became a place for 
relaxation and experience of industrial culture. One of the storage building was renovated and used as 
Huiku Art Center to host art events as well as commercial events. The latest event was on 15 July 2021 to 
host a product launch by YSL, a world famous cosmetics company. In 2016 the site was listed as historical 
protection district and in 2019 it is listed as “industrial heritage with national significance”. It is the first in 
Shanghai’s history to preserve the whole industrial plant as a park.  

 

3. Summary 

The three cases show different treatments towards heritage sites in various historical periods. In the first 
case, heritage buildings on the industrial sites were demolished in the 1980s to give way for new 
construction. Later in the 2000s, the buildings were reconstructed for two reasons. First, the macro 
political climate has shifted towards a more preservation-oriented approach in Shanghai since the early 
2000s. Though it is up to the property owners to interpret and practice heritage conservation, the 
political slogan has a positive influence in heritage conservation. Second, the factory owner intended to 
find the lost memory and strengthen its identity. The reconstruction of the two buildings was on the 
occasion of opening the museum to present the history of the factory. This shows increasing awareness 
to the significance of cultural identity and heritage conservation, a shift from ignoring culture heritage to 
more respect to its cultural value. 

 
4 Archdaily, https://www.archdaily.cn/cn/office/tong-ji-yuan-zuo-she-ji-gong-zuo-shi?ad_name=project-
specs&ad_medium=single, visited on 10.09.2021. 
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Case 2 of adaptive reuse shows the economic value of heritage has been utilized in a way for a business 
park with unique industry-style buildings, which is a further step of actively revitalizing heritage sites. The 
motivation is to use it rather than protect it. In Case 3, the value of heritage sites has been given priority 
by clearly defining it as an industrial heritage park. The motivation is a museum-style protection in an 
authentic way and meanwhile can be visited by the public to appreciate its cultural and historical value.  

4. Reference 
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Yifan FENG, Beijing Forestry University, China 

Abstract 

With the development of urbanization and transformation of educational philosophy, the relationship 

between campus and cities have become much closer. As an important public space embedded in the city, 

the campus boundary space plays a vital role in the connection and communication between campus and 

city. High-quality boundary space can produce a strong boundary effect to realize the benign interaction 

between campus and city, and can also promote the common development of each other. Therefore, how 

to effectively deal with the boundary isolation and penetration relationship is a valuable issue. 

This research takes the symbiosis theory as the breakthrough point, takes campus space and urban space 

as the complete symbiosis system to study the organic integration and connectivity between them. This 

research summarizes the literature and case data, and analyses under the combination of multi-source 

big data such as traffic network data and POIs data. Using ArcGIS and depthmap tools, this research 

extracts eight key factors from three factor layers: openness, penetration and integration. The results of 

three factor layer make up the evaluation of campus-city symbiosis. Then we study Harvard University 

and Hunan University boundary space using the evaluation framework. And we try to find the gaps and 

deficiencies of campus boundary space in China and propose the optimization approaches of boundary 

space based on the O-P-I theory.  

The boundary space is an important carrier for the interaction and communication between campus and 

city. The organically integrated interface can effectively stimulate the vitality of the boundary space and 

create a positive and effective cultural atmosphere. This research conducts an in-depth study on the 

penetration, integration and connection of boundary space, aim to add more potentiality and vitality to 

public spaces in city. 

Keywords 

Symbiosis Theory, Symbiosis Evaluation, Campus-city Boundary, Space optimization 

1. Introduction
1.1. Trends and challenges of campus-city integration 

With the development and transformation of the university running philosophy, the exchanges between 
campus and cities are becoming more and more frequent. Campus and cities are mutually infiltrated, and 
the resources are shared. The integration of campus and city is becoming a new development trend. 
Looking at the world's top universities, they are not only the most famous schools, but also the active areas 
with the most frequent exchanges of ideas, important research institutions and famous tourist attractions. 
These universities have played an important role in promoting social development. With the widespread 
attention of open blocks, the call for universities boundary opening is increasing. However, based on the 
long-term teaching and management model of Chinese universities, a completely open campus boundary 
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will interfere with some research and teaching activities, and will also increase the difficulties of 
management. The key to solving the problem is to find a suitable open area on the boundary and construct 
a permeable and integrated boundary space. 

1.2. Research progress of campus-city interaction 

Universities abroad have formed an open pattern in the early progression stage, and naturally formed a 
good relationship between campus and surroundings. Therefore, many researches on campus-city 
interaction and integration are concentrated in the fields of sociology (Martin Meyerson et al, 1969; Jan 
Gehl, 2002; Kevin Lynch, 2001) and economics (Garrido Yserte et al, 2010; Pastor et al, 2013), and there 
are relatively few researches on space. With the expansion, merger and reorganization of Chinese 
universities, the trend of opening up to the outside world continues to strengthen. Domestic research on 
campus-city relations mostly explores the foundation and prospects for the interactive relations from 
multiple dimensions such as economy (Yang Yuzhen et al, 2019), society (Suo Kaifeng et al, 2019), and 
technological innovation (Liang Yue, 2020). Recently, many studies have begun to pay attention to campus 
boundary space. Researches on campus boundaries mostly use qualitative analysis methods such as spatial 
perception (Ma Xiaoxiao, 2007; Huang Xuanxuan, 2017), morphological analysis (Xu Ye, 2014), and spatial 
vitality analysis (Tan Haixia, 2017), and quantitative analysis method based on OD and behavior analysis 
(Zhang Xia, 2020; Li Xiao, 2018). Domestic research on campus-city interaction relationship lacks 
corresponding spatial parameters. The interaction relationship has not been explained through enough 
quantitative data, and an evaluation system based on the particularity of boundary itself has not been 
formed to analyse the boundary space comprehensively. 

1.3. New contributions and innovation 

Symbiosis is a biological concept. It is defined as a relationship in which different species living together, 
exchanging matter and transmitting energy continuously. Campus and city are systems that cannot be 
separated from each other. Symbiosis is the best way to achieve a win-win situation for both. Boundary 
space is an important carrier for symbiosis between the campus and city. This research innovatively 
combines the characteristics of symbiosis with the attributes of the boundary, and proposes the three 
attributes that the symbiosis boundary should have: openness, penetration, and integration. Additionally, 
we establish a boundary symbiosis evaluation system based on the above three attributes, which is called 
O-P-I theory. We use depthmap, Arcgis and other spatial analysis software to carry out quantitative analysis
and compare the symbiosis of the boundaries in China and abroad. Based on the analysis, we propose the
optimization approaches for boundary space improvement to activate the boundary space and realize the
coordinated development of universities and cities.

2. Materials and Methods

2.1. Study area: Harvard University and Hunan University boundary space 

This study selects Harvard University in the United States and Hunan University in China as the cases to 
study campus boundary space. The main reasons for selecting these two universities for comparative 
analysis are as follows. Firstly, the campus structures of these two schools are in free network format, and 
the campus space is composed of multiple intersecting axes, which means these spatial structures have 
great similarities. Secondly, two universities adhere to the concept of open education and there is no clear 
wall outside the campus. Hunan University has the most open campus environment among Chinese 
universities. Finally, the core area of the Harvard University campus is about 713,380m2, while the core 
area of Hunan University (South Campus) is about 754,770m2. The area of two campus are relatively 
comparable. 
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Campus boundary spaces are complex and diverse. The boundary space is not only the edge between 
campus and cities, but also the area affected by the entrance and edge. In this study, the network analysis 
method in ArcGIS was used to delineate a 5-minute walk area from the boundary opening. Construct a 
simple traffic network model based on OSM roads (no consider one-way traffic, traffic lights, crossroads, 
etc). The time cost in the model is set according to walking time, and the walking speed is 70m/min. As for 
the boundary area without entrance, this study takes a buffer zone with a radius of 50m. The 5-minute 
walking area of entrances and the 50m buffer zone of inaccessible boundary are superimposed to form the 
finally campus boundary study area. 

Fig1. The study Area 

2.2 Analytical framework 

This study comprised six major phases: data collection, campus-city boundary space extraction, key factors 
extraction, campus-city symbiosis evaluation, results comparison and analysis, and optimization approach 
study. First, street networks, building points of interest (Pois) and land-use maps of these two universities 
were collected. Second, campus-city boundary space was extracted based on the analysis of GIS. This 
boundary space comprised the 5-minutes accessible area and boundary buffer mentioned in 2.1. Third, 
three major factor layers representing the O-P-I theory were extracted from the data set. Three factor layer 
comprised eight key factors, which were more convenient for calculation and evaluation under the using 
of GIS-based tools and depthmap tools. Next, a campus-city symbiosis evaluation based on O-P-I theory 
was conducted. Then, this study compared symbiosis scores of Harvard University and Hunan University. 
The comparison composed overall scores and every key factors’ differences. Finally, three optimization 
approaches about campus-city boundary space were proposed based on the comparison of symbiosis 
evaluation scores.   
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Fig2. The analytical framework 

2.3 Extracting key factors applicable to campus-city symbiosis analysis 

(1) Openness

Openness is the basic condition of campus-city symbiosis and depends on the morphological characteristics 
of boundary. In this study, openness was measured by boundary opening ratio, curvature and accessibility 
using morphological analysis and Arcgis-based tools.  

Opening ratio is measured by the sum of the length of effective opening area of the campus to the campus 
perimeter. Herein effective opening area includes car and pedestrian entrance, square and green open 
space. With the increase of this ratio, openness is rising, which means more communication properties 
between campus and city. The formula is as follows: 

BO=LK/D   (1) 

where BO represents the opening ratio, LK represents effective opening area length, D represents campus 
perimeter.  

Boundary curvature reflects the meandering degree of the boundary. It is measured by the ratio of the 
actual length of the boundary to the length of the straight line between nodes. The higher the curvature, 
the lower the contact surface with the city and the lower the possibility of opening. The formula is as 
follows: 

BC=Li/Lj    (2) 

where BC represents boundary curvature, Li represents actual length and Lj represents the straight length 
between the same two nodes. 

Accessibility depends on the integration of boundary space. Integration measured in depthmap refers to 
the degree of agglomeration or dispersion between a certain element and other elements in a space system. 
It measures the ability of a space as a destination to attract arriving traffic, and reflects the centrality of 
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the space in the entire system. The more integrated the space, the higher the accessibility and the higher 
the possibility of campus-city symbiosis.  

(2) Penetration

Soft boundaries can provide more communication possibilities between the campus and the city. 
Penetration is one of the basic attributes of soft boundaries. In this study, we takes penetration as the 
second factor layer of symbiosis evaluation, which comprises two key factors: boundary extension and 
embedding ratio.  

Boundary extension depends on the ratio of boundary length to space width. The lower the results, the 
higher the extension of boundary and the more conducive to the interaction between inside and outside 
area, which is conducive to enhancing the symbiosis between the campus and the city. The formula is as 
follows: 

BE=Lk/Wk    (3) 

where BE represents boundary extension, Lk represents boundary length and Wk represents the width of 
the same boundary area. 

Embedding ratio expresses the degree of irregularity of the boundary itself, which is measured by the ratio 
of perimeter to area. Generally, the more irregular the shape, the more conducive to the marginal effect 
and the better the penetration. The formula is as follows: 

ED=D/S    (4) 

where ED represents embedding ratio, D represents campus perimeter and S represents campus area. 

(3) Integration

The campus boundary space is a carrier that realizes the complementary functions of campus and city, the 
improvement of space vitality, and the integration of the environment. So function and environment 
integration is essential for campus-city symbiosis. In this study, integration is measured by function mix 
ratio, greenway density and peripheral relationship index. 

Function mix ratio is calculated based the POI data source. First, dividing boundary space further into a 
fine-scale grid of 10m×10m. Then, this study measures the function mix ratio of POI types by calculating 
the diversity of POI classes within each single grid. The larger the value, the more types of POI functions 
and the better integration in study area. The formula is as follows: 

Hmn=-∑ (𝑝𝑖 × 𝑙𝑛𝑝𝑖)
𝑛
𝑖=1   (5) 

where Hmn represents function mix ratio in the m-th row and n-column grid, n represents the number of 
POI types, 𝑝𝑖 is the proportion of the number type i POIs to the number of all POIs in the grid. 

The connection between the campus green space and the outside area mainly relies on the greenway. 
Greenway density is convenient to calculate and can represent the integration degree between campus 
and city. Herein greenway density refers to the ratio of the total length of the integrated belt-shaped green 
space to the campus area. The green space is built or reserved within the campus and can be used to 
connect the green patches inside the campus or the integrated green space resources inside and outside 
the boundary. The formula is as follows: 

IG=Lg/S    (6) 

where IG represents greenway density, Lg represents the length of greenway and S represents campus 
area. 
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Peripheral relationship index refers to the layout of public transportation stations inside the campus, which 
is measured by the density of public transportation connection facilities inside the campus. The higher the 
index, the more frequent the exchange of people between the campus and the city area or other areas, 
which means the higher the degree of integration between the campus and the city. 

IR=TN/S   (7) 

where IR represents peripheral relationship index, TN represents the number of transport connection 
facilities and S represents campus area.  

3. Results
According to the key factor calculating results in table 1, the differences between Harvard University 
boundary space and Hunan University boundary space can be revealed clearly.   

(1) Openness of Hunan University is weaker than Harvard University.

Opening ratio of Hunan University is a little bit lower. As for the spatial distribution, opening spaces are 
mainly distributed at the junction with urban roads, and less distributed adjacent to natural mountains. 
The boundary curvature of the two schools is not much different. But boundary accessibility of Hunan 
University is relatively inadequate. In summary, openness of Hunan University is weak and the opening 
space and entrances are inadequate.  

(2) Penetration of Hunan University is much inadequate.

The results of two key factors in penetration measuring are not optimistic. Boundary extension of Hunan 
University is not as good as Harvard University. And there is a big gap between the embedding ratio of 
these two schools. According to the results of boundary extension and embedding ratio, we can know that 
the penetration-condition in Harvard University is much better than Hunan University, which means more 
possibilities for communication between campus and city.   

(3) Integration of campus and city in Hunan University is remarkable.

The distribution of functions around Hunan University is diversified, which contributs to the better results 
of functional mix index. Resulting from the famous scenery Yuelu Mountain, which is located in Hunan 
University campus, many greenways are built for tourists and citizens. What’s more, the campus has a good 
traffic connection with the scenic spot. So, the greenway density in Hunan University is much better than 
Harvard University. As for peripheral relationship index, the result of Hunan University is not so good, which 
reflecting the insufficiency of transport connection facilities between the boundary space.   

Tab1. Results of symbiosis key factors calculation 

2178



4. Discussion
4.1 Overall evaluation of campus-city symbiosis 

According to the calculating results of openness, penetration and integration, we can find that the campus-
city symbiosis condition of Harvard University is better than Hunan University. Although there are kinds of 
function area and many positive open spaces around the boundary, the form, structure, and space of the 
boundary space still need to be further improved.  

Hunan University is located at the foot of Yuelu Mountain, which provides beautiful scenery, kinds of open 
space and attractive historical and cultural relics. Open and positive boundary space can not only provide 
students and teachers better campus environment, but also expand the radiation range of the famous 
scenic spot and activate the surrounding area. So, the boundary space deserves more attention. How to 
create the positive boundary space, which can realize resource sharing, environmental integrating, and can 
also reflect the characteristics of itself and the surrounding environment?  

4.2 Optimization approaches for Hunan University 

(1) Boundary optimization

On the premise of ensuring the safety of the campus environment, increase the density of openings in 
specific areas. If the border is close to the city’s express passage, isolation needs to be established to ensure 
the internal safety of the campus. If the border is adjacent to the urban residential area and business district, 
the border can be opened as much as possible. 

(2) Space quality improvement

Increase diversified activities and communication spaces at entrances and important spatial nodes to form 
well-reached and dynamic boundaries. Open space should be hierarchical designed according to the 
surrounding environment and the different users. What’s more, we should try to implant multiple functions 
in public spaces to improve the use efficiency and service quality. 

(3) Environmental connection

Environmental connection contains two aspects. On the one hand, integrate green resources inside and 
outside the campus boundary, which can contribute to enhancing the stability of the ecological security. 
On the other hand, strengthen the connection between inside and outside the campus, such as greenway 
and public transport conversion. The site selection of the greenway should take into consideration natural 
and cultural attractions, so as to construct a slow-moving system with site characteristics and create the 
well-reached and dynamic boundary space. 

4.3 Limitations and next steps 

(1) The evaluation system needs to be further scientifically improved

This research only analyses the form, function, and spatial characteristics of campus-city boundary space 
in a superficial way, and does not analyse the demands combined with specific statistics on the flow of 
people and the trajectory of actions. These reasons may lead to an incomplete and scientific evaluation 
system. In the next research, we should try to use the frequency and behavior data of different people to 
analyse the boundary-opening demands. In addition, we will try to use SPSS for data relevance analysis and 
regression analyses to explore the relationship between the boundary space and various behaviors of 
students, teachers, surrounding residents, and urban residents. Combined with these analyses, a more 
scientific and complete evaluation system of campus-city symbiosis will be established.  

(2) The boundary space should be further studied in segments
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In this study, we only carried out an overall measurement of the boundary space of the two universities. 
But when extracting the boundary space, we found that the campus boundary space is not uniform. 
Different internal and external environments will produce boundary spaces of different shapes, functions, 
and scales. The further segmentation of the boundary space is conducive to the longitudinal comparison 
of the research object itself, which is helpful for finding the symbiosis-weak area. In this way, we can 
propose more practical and feasible specific space improvement strategies.  

(3) Verification of improved results should be added

This research mainly proposes optimization approaches for the lack of symbiosis of the current campus 
boundary in Hunan University, and has not simulated and verified the improved boundary space based on 
O-P-I theory. In the next study, we will combine segmented evaluation to achieve further implementation
in boundary improvement. Additionally, we will simulate the improved boundary space and conduct the
campus-city symbiosis verification.

5. Conclusions
The boundary space is an important carrier for the interaction and communication between campus and 
city. The organically integrated interface can effectively stimulate the vitality of the boundary space and 
create a positive and effective social and educational atmosphere. In this study, we combined the biological 
concept of symbiosis with the attributes and needs of the campus-city boundary to construct a symbiosis 
evaluation framework. Based on this evaluation, a comparative study was conducted between Harvard 
University and Hunan University, which are both typical open universities in domestic and foreign. Based 
on the study, we try to discover the insufficiency of campus boundaries in China and proposed optimization 
approaches, in order to build well-reached and dynamic boundaries and create urban public spaces with 
greater potential and vitality. 
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Leiyu FU, Chongqing University, China
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Abstract

With China's economic development has entered the new normal and the urban development has
entered the transformation stage of high-quality development, the TOD mode has become an
important starting point to realize the transformation of high-quality urban development.The rail
transfer station area is an important area with extremely high urban development intensity,
large population and extremely complex transportation.However, due to the construction of rail
transit system lags behind land use, the lack of relevant research in China, leading to the current
regional development of rail transfer stations is limited.Therefore, based on the geographic
information system evaluation tool, taking the Chongqing Ranjiaba transfer station area for
example, we construct the built-up environmental evaluation index system under the TOD mode,
using the method of visualization and quantification, summarize the environmental
characteristics and its weak links.On the basis of the above, this paper puts forward targeted
suggestions for the optimization of land use and traffic system which are more suitable for the
current TOD development, and provides experience and strategy for the future construction of
urban rail transfer station.

Keywords

TOD, rail transfer station, built environmental evaluation, land use, traffic system

1. Introduction
The concept of TOD was first proposed in the 1980s, and was one of the most successful models of urban
and transportation sustainable development.In the 1990s, Peter Calthorpe systematically discussed the
definition, type, design and key points of TOD, setting a detailed set of detailed and specific guidelines for
TOD. Then Cervero and Kockelman put forward the "3D" principle of TOD in 1997: density, diversity,
reasonable design, through reasonable design to ensure that the relatively high density of development
conditions to provide different groups of people with multi-level choices.In 1998, Cervero added two new
items to the original "3D" principle: "distance" and "destination accessibility" principle.In a sum of all,
Transit-oriented Development is an urban development and construction model with the concept of bus
priority, mixed land use and suitable walking as the core.Today, TOD has been seen as an important way
to realize the integration of transportation and land use, promote the intensive and diversification of land
use, and form green transportation leading urban development.

The Outline of the National Comprehensive Three-dimensional Transportation Network Plan puts forward
new requirements for the development of urban transportation and TOD, and the TOD mode has become
a key starting point for leading the high-quality urban development.The rail transfer station area has a
number of converging rail transit lines, which is not only a space for dispersing passengers and
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transforming transportation modes and routes, but also a place with highly concentrated commercial,
office, cultural, residential and other functions, carrying important urban functions and a hub area to
promote the development of TOD in big cities.However, due to the complex construction of urban rail
transfer stations and the long construction cycle, the development of rail transit lags behind the
development of surrounding land, and it is difficult to play the role of TOD mode in promoting the new
round of high-quality urban development.

Therefore, taking the Ranjiaba transfer station area of Chongqing as an example, this paper collects the
corresponding GIS vector geographic data, POI data, mobile phone signaling data and other data, and
through the evaluation tool of GIS system, establishes the corresponding evaluation index system from
the two dimensions of land use and traffic system in the track station area, evaluates the coordinated
development degree of urban rail transit system and land use under TOD mode, analyzes the weak links
in the construction environment of Ranjiaba transfer station area, and taps the development potential.
Thus, it can guide the coordinated construction and development of land use and traffic system in the rail
transfer station area, and provide practical experience for the planning and construction of the follow-up
rail station area.

2. Evaluation system construction
2.1. Scope of study demarcation

The scope of influence on TOD station regional development at home and abroad is generally divided into
three categories.One for empirical value, generally in the urban area to choose 500m-1000m, in the
suburbs is 2000m-3000m.The second is the empirical analysis, through the case study of the value-added
effect of housing prices from the rail transit station of different distances to determine the range of
influence.Finally, the theoretical model, and the land price function model is used to calculate the
influence range of urban rail transit stations.

For Chongqing, China, the scope determined by the above method is a circular area of rules, not fully
consider the mountain city road network structure and walking system, and the actual residents walk 10
minutes walk to reach the area there is a certain gap, and the crowd activity space does not match, need
to adjust the service area according to the actual situation. Therefore, this paper uses GIS network
analysis tools to determine the area area centered on the track station, with the jagged edge of the urban
pedestrian road, that is, the station as the center, walking distance of about 1000m, walking time of
about 15-20min to reach the area closely related to the track function as the actual service area.

Figure 1. Ideal service. Source: Author Self-Made. Figure 2. Actual service. Source: Author Self-Made.
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2.2. Selection basis of evaluation indicators

This study has three main basis for the selection of evaluation indicators.Firstly, the basic connotation,
characteristics and principles of TOD mode are taken; secondly, the evaluation index adopted by relevant
domestic and abroad as reference; and finally, the spatial characteristics of the main urban area of
Chongqing are taken as the realistic basis of evaluation index selection.At present, scholars' selection of
evaluation indicators focuses on the level of macro-urban system, mostly covering economy, society,
transportation, space and other aspects, and placing more emphasis on comprehensiveness.This study
focuses on the micro-planning and construction level, so when drawing on the research results of
relevant scholars, more attention is paid to the selection of land use and traffic system for the
measurement and applicability of relevant indicators, so as to provide a practical basis for the selection of
indicators.

2.3. Construction of the evaluation index system

On the basis of clarifying the previous problems, combined with the "5D" principle of TOD model, we
should establish a multi-level micro-evaluation index system of track stations reflecting the
comprehensive development of urban rail transit and land use, from emphasizing the development of
technical measures to emphasizing performance. The evaluation system is expanded according to the
hierarchy, the target layer is the construction environment level of the TOD station in the urban rail
interchange area, the evaluation dimension is expanded from two aspects, and contains three evaluation
criteria layers, the specific indicators further extract the leading factors from the evaluation criteria,
including floor area ratio, land mixing degree, road network density and other 10 indicators, respectively,
used to quantify the TOD mode station land development utilization and rail transit development level.

Table 1. Environmental assessment system of urban rail transfer station area . Source: Author Self-Made.

Evaluation objectives First criteria Second criteria Indicator layer

The level of built-up
environment in the
urban rail transfer
station area under

TOD mode

Land use

Land layout structure

L1 Floor area ratio

L2 Main land supply ratio

L3 Land mixing degree

Population concentration L4 Unit area population

Street vitality level L5 Commercial facility ratio

Traffic system

Road construction level T1 Road network density

Walking space quality
T2 Connectivity index

T3 Bypass Index

Public transport links
T4 Total bus services

T5 Track coverage ratio

Table 2. Analysis of indicators in the index layer. Source: Author Self-Made.

Indicator Indicator paraphrase Formula

L1 Floor area

ratio

Clarify the driving degree of
the station to the land use
and development intensity. SA: Total floor area; Sr: Total land area
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L2 Main land

supply ratio

Reflect the employment
driving capacity of the
station area and the overall
level of regional economic
development.

Hi: Building height; Si: Building coverage; Sr: Service area;
m: commercial buildings; n: office buildings;

o: residential buildings
L3 Land

mixing

degree

Reflects land use diversity in
track station areas. pj: Proportion of the building area to the floor area ratio of

each type of land; J:Total number of land types

L4 Unit area

population

Reflects the current overall
population agglomeration
level in the station area.

Nh: Number of inhabitants; Nw: Number of people working;
Sr: service area

L5

Commercial

facility ratio

Reflects the diversity of
street function and
population activity in the
station area.

fi: Building height; Si: Building coverage;
m: commercial buildings; Sr: service area;

T1 Road

network

density

Evaluation common
indicators reflect the overall
level of road construction in
the station area.

Rl: Total length of roads in the service area; Sr: service area

T2

Connectivity

index

Characterization of the
closeness of regional street
network connections is an
important indicator of
walking friendliness.

Ns: Number of sections between intersections;
Nj: Number of intersections and end-of-road

T3 The

bypass index

Reflects the accessibility of
walking paths within the
track station area. iq: Actual number of walking paths, the general value is 8;

r:Service area radius; li: Every actual walking path length

T4 Total bus

services

Reflects the convenience of
pedestrian bus transfer and
the supply level of
conventional bus stations
and lines.

Nb1、Nb2: Number of bus stops and lines in adjacent areas;
Lb: The optimal distance between the track entrance and exit

from the bus station, takes a value of 200m

T5 Track

coverage

ratio

Reflects the tight connection
between station areas and
other regional track stations.

Nt: Number of stations reached within 30min of the track
station

NQ: Total number of rail stations opened in Chongqing

2.4. Selection of evaluation method

In order to avoid calculating the index weights that are too subjective, this study will combine the
information entropy method, which is widely used in social economy and other research fields, with the
expert scoring method, and determine the index weights comprehensively.The evaluation index system
adopted in this paper is mainly based on the basic principles of TOD mode, and the indicators are set as
positive, that is, the higher the index value represents the better the reality reflected by the indicator.The
specific calculation steps are as follows.
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Figure 3. Overall evaluation calculation flow chart. Source: Author Self-Made.

3. Analysis of built-up environment in the area of Ranjiaba transfer station
Ranjiaba Station is a three-line transfer station of Chongqing rail transit Loop Line, Line 5 and Line 6,
located in Yubei District, Chongqing, with a total of eight entrances and exits.Ranjiaba transfer station
area is in the process of development and construction, with dense residential land, more supporting
facilities, relatively perfect road facilities, and a strong agglomeration capacity for the surrounding
areas.However, due to the rail transit construction of the station lags behind land use development, the
lack of connection with the existing land development situation, poor coordination, the overall land
development level of the station area is relatively general, the land development construction is
relatively chaotic and disorderly, and the effective comprehensive development under TOD mode has not
been formed.

For Ranjiaba transfer station area, we mainly use the current basic data: including Urban Statistics Web
data, GIS satellite map and vector data, Baidu map POI data, station system web data, etc. at the same
time, GIS system tools are used to comprehensively analyze the environmental level of Ranjiaba
Station.Combined with the survey, starting from the needs of cultural activities, commercial and
entertainment activities, walking experience, transportation, living and other on, the main problems in
the Rangjiaba transfer station area are analyzed as follows.
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Table 3. Environmental evaluation results of Ranjiaba Station. Source: Author Self-Made.

L1 L2 L3 L4 L5 T1 T2 T3 T4 T5
Land

Use
Traffic
system Total score

29.3 32.9 47.1 57.8 48.3 67.0 100 23.9 95.8 77.0 42.3 59.6 70.9

3.1. Land use issues

(1) Land-use layout structure

The overall land development level of Ranjiaba transfer station area is not high, and the situation of land
use function type and structure is poor. The land mixing degree of each type of land is general, and the
driving role of rail transit on land use is not obvious.The types of land in the area are mainly residential
and administrative office, and then there are more administrative office land and the right amount of
commercial land, and a small number of park space and scientific research and education land are
sporadically distributed in the area, with a total of 7 different types of land.Residential land in the area is
mainly densely distributed in the north and scattered in the south; administrative office land is mainly
distributed symmetrically along the north-south Shuanglong Avenue, close to the station with
appropriate commercial land. In addition, only some educational and scientific research, medical and
health land are scattered, generally the building density is not high.In addition, due to the low proportion
of land used for public supporting facilities in the region and the land use types are not diversified
enough, there is a certain gap with the rail transfer station area under TOD mode.

(2) Population agglomeration degree

According to the mobile signaling data, the total population and employment in Ranjiaba Station is large,
but the main land supply type is not high. The residential population is mainly gathered in the residential
areas on the east and west sides, the jobs are mainly distributed in the commercial districts and office
buildings, and there is still a certain space for expansion.The main reason is that the development
facilities around the station area is not perfect, and there are a number of industrial buildings.From the
perspective of spatial distribution, population and post space distribution, densely populated and widely
around station distribution, jobs are mainly distributed in a large number of concentrated commercial
office and widely distributed public building area, such as China Huarong Modern Square, Red Star
Macalline, Longhu Home Huehui, Radio and Television Building, Yangtze river Business Center, etc.
another certain amount of jobs scattered in education construction and medical and health
buildings.However, the core areas of Ranjiaba Station are mostly large commercial squares, and the
business form systems of different levels are incomplete. Most jobs are located in a number of
agglomeration points, which do not reach the distribution level of concentrated core areas and clusters.

(3) Street vitality level

In contrast, the total level of street vitality points in Ranjiaba Station is general and evenly distributed,
mainly concentrated with the northern contiguous residential areas and the main commercial land in the
plot, and the rest are scattered in the plot.Because Ranjiaba Station service area is mostly residential land
and mainly distributed in the north of the plot, there are more continuous underlying commercial,
development scale is more suitable, and commercial land and mainly concentrated near the station
entrance and exit area, so the point of interest is mainly distributed in these areas, Neighborhood
openness, street comfort and public vitality are all good, street activity is high.However, a large number
of concentrated residential land and administrative office land is usually only a small number of
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underlying business, and mainly distributed in the south of the plot, small and medium-sized commercial
facilities are insufficient, the overall street activity is low.

3.2 Traffic system problems

(1) Overall level of road construction

On the whole, Ranjiaba transfer station area adopts the form of small block dense road network, the
overall road network density is high, and each grade is clear and evenly distributed in the plot. From the
data, it is relatively in a position of advantage, laying an overall foundation for the subsequent road
optimization and adjustment.However, due to the general pedestrian road connectivity in the connection
area at the entrance and exit of the station, and there are many walking detours and blocks in the
adjacent plots, the connectivity index is relatively low, and there is a large room for improvement in the
construction of walking contact road facilities at the entrance and exit of the station.

(2) Walking Space Quality

From the perspective of walking path connection, because the Ranjiaba Station is located after unified
planning and construction, the surrounding blocks adopt the form of small block dense road network. In
addition to the road construction in a few areas, the walking traffic in the area is good,the station has
good walking connection with the surrounding area, and the area bypass degree is relatively
low.However, due to the barrier of Yusong Road, the main road on the west side, there are more
corresponding overpasses and tunnels, and the walking connectivity is poor.In terms of walking traffic
environment, on the one hand, the space scale of some squares is too large, and the walking
environment design still needs to be improved; on the other hand, walking through the west trunk road
and northern business district should rely on overpass and tunnel across the main road, or large scale
intersection with large traffic flow, the safety of walking is poor.

(3) Degree of public transport contact

For the transfer between rail stations, because Ranjiaba Station is located in the center of the rail transit
network, rail transit Loop Line, Line 5 and Line 6 meet here, half an hour commute covering 81 stations,
accounting for more than 50% of the total number of opened stations, commuting coverage is wider, rail
transit conversion capacity is strong. For the interchange between the rail station and the bus station, the
transfer distance between the outbound entrances and bus stations of Ranjiaba Station is generally
greater than 300. The connection relationship between the rail station and the regular bus is general, the
total number of bus lines is only 17, and the coverage area is not balanced, the emphasis is on the main
traffic road in the region Yusong Road and Xinnan Road, the overall bus line service capacity is low.

Table 4. Environmental visual analysis of Ranjiaba Station area. Source: Author Self-Made.

Distribution of all kinds of land Distribution of architectural morphology
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Overall population distribution Overall jobs distribution Distribution of POI

Distribution of bus station and route Walk path ＆ node

4. Countermeasures and suggestions
4.1 Adjust the conversion of rail transit and regular public transport modes

(1) Increases multi-directional departure points along the secondary trunk roads and branches

Adjust the layout of bus stations, increase the bus lines of the secondary roads and some branches in the
area, and set up the main bus stations around the entrances and exits of the rail stations, so as to reduce
the transfer distance between the stations.In order to improve the transfer efficiency of rail transit and
conventional buses, and reduce the walking behavior of cross roads to buses, the shuttle bus lines to all
directions along the secondary trunk road and branch road of the rail transfer station, and a number of
sub-line designated stop bus stations are added.

(2) Adjust the operation strategy of rail transit and ground bus during peak hours in due course

The frequency of rail transit and ground bus stops can be increased in due course, and operation speed
and station cover rate should be improved, provide a comfortable waiting environment and generous
number of seats, improve public transport sharing rate, it is beneficial to cope with the large number of
traffic during rush hours such as commutes, weekends and holidays, better service station areas and
other areas of traffic, reduce car travel, improve air quality.The establishment of the green channel
during the rush hour of rail transit, and make reservations in advance online using mobile phones to
reduce the waiting time for security check, which is conducive to epidemic prevention and control and
improve traffic efficiency to a certain extent.
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4.2 Establish and connect a multi-level territorial public space

(1) Integrates regional characteristic elements into the construction and transformation of public service

Rich and varied commercial facilities along the street and well-laid public service facilities are important
factors that trigger residents' walking activities.

Because the station is located in the urban rail transfer station area, large traffic, regional construction is
not yet mature, you can integrate the cultural elements of the Ba-shu mountain into the original public
service facilities, such as community greening, street squares, park green space, with the help of
landscape elements, rail transit elements, lighting elements, etc. create a crowd activity place and
atmosphere.In addition, more open-air publicity, exhibition and activities will be open to introduce
traditional Bayu-architectural elements into public buildings and commercial service facilities.

(2) Shapes a continuous node space based on the main functions

Ranjiaba transfer station is distributed in contiguous residential areas, administrative office areas and
commercial districts, streets crisscross, relatively low dense buildings, with diversified public space.In
order to trigger the walking behavior of station users, effective correlation space should be established
between the complementary functions of blocks, first establish associations between commercial and
commercial functions, and then establish indirect associations between commercial and residence.Clear
walking roads, configure small light activities and lighting facilities, you can make full use of the idle
space.Due to the limited urban public space resources, we should make full use of the characteristics of
rail transit itself, and combine the unified planning and overall design of the surrounding areas with
architecture, municipal administration and landscape, so as to improve the comprehensive utilization
value of land.

4.3 Optimize the experience of walking environment

(1) Jointly develop the station with the building

First of all, combined with the layout of the surrounding block functions, reasonable functional
connectivity is conducted, and secondly, the residents around the station are carefully analyzed by the
market demand, the location of the rail transit station, the surrounding environment, users' consumption
intention and living habits, to build a four-dimensional spatial function mode.It is suggested to combine
subway entrances and exits with large public buildings to jointly develop underground commercial space,
and set up air corridors in sections or intersections with large traffic flow.

(2) Increases the type and density of the underlying business along the street as much as possible

Professor Jan Gehl suggests that pedestrian-friendly streets have 13 underlying business per 100 metre,
and commercial facilities along the street are important to improve the walking experience.Therefore, for
the residential areas around the station, we should not only try to open up the walking road connection
of the residential areas as far as possible, but also supplement the continuous street bottom business, to
solve the problem of convenience of life closely related to the lives of residents. Bbecause of the special
mountain landform in Chongqing , leading to the tension of urban space land, and transfer to the
diversification of traffic mode, traffic functions, commercial functions, mixed functions and other public
facilities and urban space in the vertical direction are proved. The site is combined with terrain and
building space to make use of the composite, thus forming a multi-layered three-dimensional
development model with mountain characteristics. At the same time, according to the actual situation,
we should appropriately expand walking roads, extensive greening, increase lighting facilities, and form a
network connecting parks, squares, green space and urban building space.

(3) Improve the safety and comfort of trunk roads
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Regional overpass and underground passage is a good measure to avoid traffic flow and people conflict,
at the same time, consider the combination of the station area function, series business, office,
residential functions, encourage the adoption of government and enterprises to jointly build public
facilities strategy, so as to form a convenient functional link to reduce the financial pressure of the
development process.For example, the planning and design can be combined with commercial buildings,
the government encourages developers to build more public facilities with floor area ratio compensation,
so as to create three-dimensional walking space with diversity of ground and air in the transfer station
area.

5. Conclusion
The concept of TOD was first proposed in the 1980s, as one of the most successful models of urban and
transportation sustainable development, TOD is an important way to realize the integration of
transportation and land use, promote the intensification and diversification of land use, and form green
transportation leading urban development.As an important hub with extremely high development
intensity in the urban rail transit system, large population agglomeration and extremely complex
transportation, the rail transfer station area can not only significantly improve the overall operation
efficiency of the rail transit, but also effectively promote the comprehensive development and utilization
of regional resources at the station, and plays a pivotal position.

Under the background of the transformation of high-quality urban development in China, in view of the
transportation system and land use imbalance in the mountain city rail transfer station area, this paper
puts forward the environmental evaluation index system based on the TOD model, evaluates the status
quo of the mountain city rail transfer station area through GIS tool, so as to clarify the status quo of the
station area, the corresponding land use and transportation system optimization proposal is of better
reference to the subsequent planning and construction of other rail station areas in Chongqing, especially
in the urban transfer station area.
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abstract 

The surrounding area of the Yellow River beach area has an important ecological and strategic 
position. There are a large number of rural settlements and traditional villages with rich cultural 
and natural resources, making it a space carrier of a social-ecological complex system. How to 
grasp and understand the different spatial laws of different types of villages and their influencing 
factors, and then propose sustainable goals and strategies for the development of villages in beach 
areas, is an important topic in current research. This study uses multi-source geospatial and socio-
economic data, with the help of geographic spatial indicators, to describe the spatial distribution 
similarities and differences between rural settlements and traditional villages within the beach 
area; use geographic detector tools to analyze the physical geography and socio-economic 
environment The degree of influence and interaction mechanism of all elements. The study found 
that the rural settlements and traditional villages around the Yellow River beach area showed a 
clustered distribution as a whole, but the two types of concentrated distribution areas did not 
overlap in space; the distribution of traditional villages between prefectures and cities had more 
significant imbalances , And is more closely related to the elements of the natural geographic 
environment; the physical geography around the Yellow River beach area has a strong correlation 
with the socio-economic environment, and the two work together on the spatial distribution 
pattern of the village. The study also discussed the influence of historical process, cultural radiation 
and policy intervention on the spatial distribution of the two types of villages.  

keywords 

Yellow River beach area; Rural settlements; Traditional villages; Spatial distribution; Influencing 
factors 

1. Introduction
The Yellow River Beach Area refers to the floodplain formed by the rolling siltation of the riverbed between 
the Yellow River embankments (Pan et al., 2009), and is a place for flood discharge, flood detention, and 
sedimentation of the Yellow River. The surrounding space covers about 768km of beaches on both sides of 
the downstream river section, involving 15 cities in Henan and Shandong provinces in China. There are a 
large number of communities and residential areas around the Yellow River beach area, including dense 
rural residential areas, and national-level traditional villages with rich cultural and natural resources. 
Therefore, they are the space carriers of the social-ecological complex system (Ma., 2019). Since history, 
the Yellow River has created a rich and unique water source and cultural foundation for the villages in the 
beach areas on both sides of the bank, and at the same time threatened the ecological security of the 
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region (Zuo, 2019). Rural spaces such as traditional villages and rural residential areas around the Due to 
its important regional status and ecological significance, rural spaces such as traditional villages and rural 
settlements along this area (Zhang et al., 2020; Li et al, 2019) have also become key concerns in the two 
Chinese national strategies of rural revitalization, ecological protection of the Yellow River Basin, and high-
quality development.  

At present, the research on the Yellow River beaches by the disciplines related to urban and rural planning 
and landscape architecture can be classified into the following three types of paradigms. The first is to 
study the spatial distribution characteristics of villages in Henan and Shandong provinces, and there are 
more descriptions of the spatial morphology of typical village samples and explanations of their formation 
and development mechanisms (Liu, 2016; Wang, 2019; Huang, 2019; Li et al., 2018; Song et al, 2018). This 
type of research explores the dynamic law of spatial formation and evolution from the perspective of 
morphology, and attempts to describe the villages in a typified manner. However, most of the research 
scope is not aimed at the beach area, so it does not involve the special ecological evolution logic of the 
beach area. The second is to carry out research on the ecological space and production space around the 
Yellow River beach area (Zhang et al., 2008; Wang, 2009; Liang,2008), analyze the regional landscape 
pattern with the help of landscape ecology methods, and then guide the planning and design practice of 
ecological network and green space system at the regional scale (Li, 2020). This type of research has been 
influenced by the concept of resilient development in recent years, and some spatial evaluation systems 
with ecological security as the core goal have been formed (Li et al., 2021). The third is to carry out research 
on some non-material factors in the rural human settlement environment in the beach area, combining 
socio-economic statistics, field survey data and geospatial data to form basic research materials, and 
analyzing residents’ local identity through quantitative methods. Organizational behavior and other soft 
environments (Zhang, 2017), which in turn provide suggestions for policies such as relocation, resettlement, 
and industrial development (Ding, 2014). It can be seen that the current research focuses on a relatively 
comprehensive coverage of various types of rural built environment and the surrounding natural and social 
environment; but at the same time, there are few spatial heterogeneities for the culture, nature, economy 
and other resources of the beach area. The multi-perspective comparative study is the key to deep 
understanding of the social-ecological complex system surrounding the beach area. 

Rural residential areas are places where farmers rely on certain environmental conditions for production 
and life (Tian, 2002); the distribution space of traditional villages represents an area with excellent natural 
background and rich historical and cultural resources within a certain geographic range (Wang, 2020). This 
research compares the spatial pattern of rural settlements and traditional villages around the beach area, 
and then explores the development mechanisms and paths of different types of villages around the beach 
area, aiming to provide beneficial support for the spatial planning of rural revitalization around the Yellow 
River beach area. 

2. Study area, data and methods 
In this study, the study area was delimited by the administrative regions of the lower Yellow River flowing 
through the districts and counties (Figure 1). The eastern part of this area is located in the Huanghuaihai 
flood plain area in eastern Henan, and the western part is located at the junction of the western Shandong 
plain area and the mountainous and hilly area of central southern Shandong, and then enters the Yellow 
Sea through the northern Lubei plain. Among them, the Henan section covers an area of about 28169.05 
km2, involving 32 districts and counties in 6 cities including Jiaozuo, Luoyang, Zhengzhou, Xinxiang, Kaifeng, 
and Puyang; the Shandong section covers an area of 31848.44 km2, involving Heze, Jining, Tai'an, Liaocheng, 
Jinan, and Dezhou 29 districts and counties in 9 cities, Zibo, Binzhou and Dongying. The study area has 
nurtured a heavy farming culture, there are a large number of rural settlements, and there are also a certain 
number of well-established traditional villages. 
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Figure 1. Study area  

 

The spatial data used in this study mainly includes: The 2020 100m precision land use raster data released 
by the Resource and Environment Data Center of the Chinese Academy of Sciences, which is produced 
using Landsat TM/ETM remote sensing images in each phase as the main data source, and generated by 
manual visual interpretation The research scope is 30m precision DEM digital elevation data; the five 
batches of Chinese traditional village lists jointly issued by 6 ministries and commissions including the 
Ministry of Housing and Urban-Rural Development, use crawlers to obtain geographic spatial data of 
villages in the research scope through the Baidu map API interface; within the research scope Road traffic 
vector data. The demographic and economic data come from the 2020 Statistical Yearbook issued by the 
Henan and Shandong Provincial Statistics Bureau. 

The study uses the spatial analysis function of ArcGIS 10.3 software to calculate the nearest neighbor index, 
geographic concentration index, nuclear density and other indicators, and to basically describe the spatial 
characteristics of rural residential areas and traditional villages. Furthermore, through the factor detection 
and interactive detection of geographic detectors, we try to explain the correlation factors behind the 
spatial distribution of the two. 

3. Results 
This study uses corresponding indicators to discuss the differences in spatial distribution between rural 
settlements and traditional villages around beach areas from three perspectives: spatial distribution types, 
spatial distribution balance, and spatial distribution patterns. 
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3.1. Type of spatial distribution 

Average nearest neighbor analysis is a spatial analysis method of human geography, especially urban 
geography, which can compare the size of different data aggregation levels (Ren, 2014). The method is to 
measure the distance between the centroid of each element and the centroid position of its nearest 
neighbor, and then calculate the average of all these nearest neighbor distances. If the average value is 
less than 1 (that is, the average distance under the assumption of random distribution), the analyzed 
feature distribution will be regarded as a clustered feature; otherwise, the feature will be regarded as a 
scattered feature. 

Using the Spatial Statistics Toolbox—Analysis Model Tool Set—Average Nearest Neighbor tool in ArcGIS 
10.3 software to calculate the average nearest neighbor index of rural settlements and traditional villages 
within the Yellow River beach area respectively, the results obtained are as follows Table 1 shows. Among 
them, the NN (Nearest neighbor) value is the average of the nearest neighbor distance, the NNZ value 
represents the multiple of the standard deviation, and the p value represents the probability. The results 
show that the rural settlements and traditional villages around the beach area are characterized by 
agglomeration spatial distribution. In addition, the spatial distribution of traditional villages is clustered 
within the overall range of the beach area, but it shows scattered characteristics in the two provinces, and 
the Henan section is more prominent. 

Table 1 Average nearest neighbor analysis  

Type Scope NN  NNZ  P  Confidence 

Rural settlements The whole beach area 0.763  -67.928  0.000  99.0% 

Traditional villages 

The whole beach area 0.804  -1.674  0.094  90.0% 

Within Henan 2.812  7.752  0.000  99.0% 

Within Shandong 1.094  0.693  0.088  90.0% 

 

3.2. Balance of spatial distribution 

The disequilibrium index is a method of the degree of concentration of geographical research, which can 
measure the balance of the distribution of rural settlements and traditional villages in various districts and 
counties in the beach area (Yan et al., 2017). The imbalance index is related to the number of districts and 
counties in the study area n, and the cumulative percentage Yi of the number of elements contained within 
each district and county. The calculation method is as follows: 

 

 

If the elements are uniformly distributed in each area, then S=0. After calculation, the geographic 
concentration of rural settlements around the beach area S1=0.06, and it can be considered that the spatial 
distribution of rural settlements in the beach area is more balanced within each district and county. The 
geographical concentration of traditional villages around the beach area is S2=0.25. Therefore, compared 
with rural residential areas, the spatial distribution of traditional villages in various districts and counties is 
relatively low. 

Specifically, Huimin County, Qihe County, Daiyue District, Yuncheng County and Mudan District in 
Shandong Province, as well as Puyang County and Huaxian County of Henan Province account for a higher 
proportion of rural settlements (Table 2-1). The counties with a higher proportion of traditional villages are 
Zhangqiu District, Daiyue District, Changqing District, Feicheng City in Shandong Province, and Wen County 

S=𝛴ⅈ=1
𝑛 𝑌�̇�−50(𝑛+1)

100𝑛−50(𝑛+1)
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and Mengzhou City in Henan Province (Table 3). A horizontal comparison of the 12 districts and counties 
involved shows that only Daiyue District occupies a relatively high proportion. 

 

Table 2 Statistics of rural settlements in each district and county (2021) 

Province District/County Number 
 

Pro 

% 

Density 
Province District/County Number 

 

Pro 

% 

Density 

pcs/km2 pcs/km2 

 

 

Shandong 

Lijin 267 1.19% 0.25 

Henan 

Zhongyuan 57 0.25% 0.29 

Hekou 148 0.66% 0.07 Erqi 100 0.45% 0.64 

Kenli 236 1.05% 0.12 Guancheng 43 0.19% 0.21 

Dongying 140 0.63% 0.12 Jinshui 42 0.19% 0.17 

Boxing 324 1.45% 0.36 Shanjie 32 0.14% 0.56 

Bincheng 621 2.77% 0.60 Huiji 79 0.35% 0.34 

Huimin 976 4.36% 0.71 Zhongmu 574 2.56% 0.40 

Zouping 623 2.78% 0.50 Gongyi 479 2.14% 0.47 

Gaoqing 569 2.54% 0.68 Xingyang 634 2.83% 0.72 

Zhangqiu 677 3.02% 0.39 Longting 123 0.55% 0.31 

Jiyang 668 2.98% 0.62 Shunhe 34 0.15% 0.46 

Shizhong 44 0.20% 0.15 Gulou 27 0.12% 0.42 

Lixia 3 0.01% 0.03 Yuwangtai 22 0.10% 0.39 

Licheng 407 1.82% 0.31 Xiangfu 660 2.95% 0.54 

Tianqiao 96 0.43% 0.37 Lankao 479 2.14% 0.43 

Huaiyin 36 0.16% 0.24 Huaxian 811 3.62% 0.46 

Changqing 439 1.96% 0.36 Hongqi 39 0.17% 0.28 

Pingyin 249 1.11% 0.35 Weibin 18 0.08% 0.28 

Qihe 813 3.63% 0.58 Fengquan 21 0.09% 0.18 

Dong’e 334 1.49% 0.45 Muye 24 0.11% 0.25 

Feicheng 578 2.58% 0.45 XInxiang 114 0.51% 0.30 

Daiyue 906 4.05% 0.52 Huojia 173 0.77% 0.37 

Taishan 107 0.48% 0.32 Yuanyang 482 2.15% 0.38 

Dongping 584 2.61% 0.44 Yanjin 314 1.40% 0.35 

Liangshan 490 2.19% 0.51 Fengqiu 487 2.18% 0.40 

Huicheng 958 4.28% 0.59 Changyuan 489 2.18% 0.47 

Zhencheng 780 3.48% 0.75 Wushe 280 1.25% 0.34 

Mudan 1043 4.66% 0.73 Wenxian 204 0.91% 0.38 

Dongming 613 2.74% 0.47 Mengzhou 234 1.05% 0.45 
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Henan 
Taiqian 262 1.17% 0.59 Fanxian 418 1.87% 0.69 

Puyang 902 4.03% 0.62  

 

Table 3 Statistics of traditional villages in each district and county 

Province District/County Number 
 

Pro 

% 

Density 
Province District/County Number 

 

Pro 

% 

Density 

pcs/km2 pcs/km2 

Shandong 

Zhangqiu 6.00 0.30 0.003  

Henan 

Gongyi 1.00 0.05 0.001  

Licheng 1.00 0.05 0.001  Yingyang 1.00 0.05 0.001  

Changqing 2.00 0.10 0.002  Xiangfu 1.00 0.05 0.001  

Pingyin 1.00 0.05 0.001  Wen 1.00 0.05 0.002  

Feicheng 2.00 0.10 0.002  Mengzhou 1.00 0.05 0.002  

Daiyue 2.00 0.10 0.001  
 

Dongping 1.00 0.05 0.001  

 

3.3 Pattern of spatial distribution  

Kernel density represents the probability of occurrence of a certain event in different geographic spaces. 
Because it considers the location influence of the first law of geography, it has certain advantages in spatial 
analysis (Yu et al., 2015). Using the spatial analysis toolbox—density analysis—kernel density analysis tool 
in ArcGIS 10.3 software, using 2000m and 5000m as the search radius to analyze the nuclear density of 
rural settlements and traditional villages around the beach area, and the results are as follows as shown in 
Figure 2. 

It can be seen that the distribution pattern of rural settlements around the beach area generally presents 
three concentrated and contiguous distributions, which are located in the western, central and eastern 
part of the beach area. Among them, it is most concentrated in the area at the junction of Henan and 
Shandong. It is distributed continuously in the north side of the Yellow River in the Shandong section, and 
is also concentrated and relatively large in the south side of the Yellow River in the western section of 
Henan. In addition, there is also a relatively concentrated distribution in the southern part of Shandong. 
The spatial distribution of traditional villages is centered in the middle part of Shandong, and there is also 
a secondary core in western Henan. The distribution of areas outside is basically blank, and the spatial 
distribution is uneven. It can be seen that the distribution centers of traditional villages and rural 
settlements in the beach area do not overlap with each other, and this rule is particularly significant in the 
Shandong section. 
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Figure 2 Kernel density analysis of rural settlements (left) and traditional villages (right) 

4. Conclusion 
The spatial distribution and morphology of residential areas are the result of the combined effects of 
multiple factors contained in the natural geographic environment and the socio-economic environment. In 
this study, the impact of various related factors around the beach area was specifically verified and 
compared and analyzed. 

Geo detector is a statistical method to detect spatial differentiation and explain the driving factors behind 
it (Tong, 2014). It can test the coupling relationship between the dependent variable (spatial distribution) 
and the independent variable (environment), and then evaluate the explanatory power of different 
environmental factors to the spatial distribution, and it can also analyze the interaction between the 
dependent variables on the dependent variable (Wang et al., 2016). This study uses geographic detector 
tools to test the significance and degree of influence of various factors affecting the spatial distribution of 
rural settlements and traditional villages in beach areas, and compare the two. 

Taking into account the availability of data and combining the characteristics of beach areas, the natural 
geographic environment is divided into altitude and water network density, and the socio-economic 
environment is divided into road density, population density, and per capita disposable income of rural 
residents. Five independent variables. The nuclear density of rural residential areas and the nuclear density 
of traditional villages were respectively used as dependent variables. 

The results of factor detection (Table 4) show that the five environmental factors have a significant impact 
on the spatial distribution of rural settlements, among which the socio-economic environment has a high 
degree of influence on the distribution of rural settlements; at the same time, there is no evidence that 
road density It has a significant impact on the spatial differentiation of traditional villages, and the natural 
geographic environment is more closely related to the spatial distribution of traditional villages. The results 
of the interaction detection (Table 5) show that the influence of the interaction of the two factors is greater 
than the influence of the individual factors, and the pairwise interaction of most factors is greater than the 
sum of the forces of the two factors, indicating that, on the whole, There is a strong correlation between 
the physical geography and the socio-economic environment around the Yellow River beach area, and the 
two influence each other and work together on the spatial distribution pattern of the village. 
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Table 4 Impact factor detection 

Dependent 
variable 

 

Physical geography Social economy 

X1: Terrain X2: River X3: Road 
X4: Per capita disposable income of 

farmers 
X5: The population 

density 

Y1: Spatial 

distribution of 

rural 

settlements 

q1 0.096 0.065 0.065 0.206 0.282 

p1 *** *** *** *** *** 

Y2: Spatial 

distribution of 

traditional 

villages 

q2  0.372 0.052 0.009 0.201 0.141 

p2 *** *** 0.017 *** *** 

*p＜0.1, ** p＜0.05, *** p＜0.01 

 

Table 5 Interactive detection 

Interaction factor 
Y1 Y2 

q1（A ∩ B） Interaction q2（A ∩ B） Interaction 

X1 ∩ X4 0.311  q(X1∩X4) > q(X1)+ q(X4) 0.507  q(X1∩X4) > Max(q(X1), q(X4)) 

X1 ∩ X5 0.353  q(X1 ∩ X5) > Max(q(X1), q(X5)) 0.524  q(X1 ∩ X5) > q(X1)+ q(X5) 

X1 ∩ X2 0.208  q(X1∩X2) > q(X1)+ q(X2) 0.426  q(X1∩X2) > q(X1)+ q(X2) 

X1 ∩ X3 0.276  q(X1∩X3) > q(X1)+ q(X3) 0.456  q(X1∩X3) > q(X1)+ q(X3) 

X4 ∩ X5 0.469  q(X4∩X5) > Max(q(X4), q(X5)) 0.371  q(X4∩X5) > q(X4)+ q(X5) 

X4 ∩ X2 0.277  q(X4∩X2) > q(X4)+ q(X2) 0.286  q(X4∩X2) > q(X4)+ q(X2) 

X4 ∩ X3 0.347  q(X4∩X3) > q(X4)+ q(X3) 0.285  q(X4∩X3) > q(X4)+ q(X3) 

X5 ∩ X2 0.349  q(X5∩X2) > q(X5)+ q(X2) 0.199  q(X5∩X2) > q(X5)+ q(X2) 

X5 ∩ X3 0.384  q(X5∩X3) > q(X5)+ q(X3) 0.192  q(X5∩X3) > q(X5)+ q(X3) 

X2 ∩ X3 0.176  q(X2∩X3) > q(X2)+ q(X3) 0.126  q(X2∩X3) > q(X2)+ q(X3) 

 

4.1 Terrain 

The terrain elements around the beach area are closely related to the spatial distribution of traditional 
villages, and they are also an important natural geographic factor that affects the spatial distribution of 
rural settlements. Superimposing the locations of traditional villages and rural settlements on the 
topographic map of the beach area (Figure 3) shows that most traditional villages are located in areas 
where elevation changes, and almost all traditional villages are above 100m above sea level. Even in the 
beach area formed by water power, more traditional cultural landscape resources still present a more 
concentrated distribution in areas with large topographic changes. In Shandong Province, this feature is 
particularly prominent. Combined with the nuclear density map, it can also be seen that the possible 
distribution cores of traditional villages and hilly areas above 200m are highly coincident in space. The 
distribution cores of rural settlements are all located in areas below 100m above sea level. 
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In northern China, the distribution of farmland is not constrained by broken terrain, so it is mostly 
cultivated in contiguous flat areas (Wang et al., 2017). These places are convenient to divert water for 
irrigation and are more suitable for early agricultural development. With the improvement of productivity, 
flat land is also suitable for mechanized large-scale production. As a result, more rural settlements are 
distributed in the area, reaching altitude and flat areas. 

Existing studies have proved the correlation between the topography and characteristic villages in 
various regions of China, that is, rich landform features and livable altitude are conducive to the formation 
of rural characteristics (Yin et al., 2010; Li, 2015; Wang et al., 2016). This study proves that the spatial 
distribution of traditional villages around the Yellow River beach area also conforms to this general law. It 
is worth noting that if we discuss from the perspective of strict definition, the geographic scope of the 
Yellow River beach area does not involve these higher altitude zones, but discussing this issue within the 
scope of the administrative region will be more conducive to the overall planning of the rural space in the 
auxiliary region. 

 

Figure 3 Topography and village points of the Yellow River beach area 

 

4.2 Water system 

Beach area is a special physical relationship between water and land, and water is the driving force and 
material basis for its formation. Therefore, the water system is an important focus for studying the driving 
factors of the spatial layout of settlements around beach areas. By superimposing the water system in the 
study area on the nuclear density distribution map of rural residential areas (Figure 4), it can be seen that 
several distribution cores of rural residential areas are distributed along the main channel of the Yellow 
River, and there is a clear direction of development along the river, indicating The main channel of the 
Yellow River is the key motivation for the formation and development of rural settlements surrounding the 
beach area. In terms of traditional villages, the four traditional villages surrounding the beach area in Henan 
Province are all located within a 5km buffer area on both sides of the main river. There are only two 
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traditional villages (Shuangru Village and Fangyu Village in Jinan City) around the beach area in Shandong 
Province. In this range. The possible reason is that the lower reaches of the river are more affected by 
flooding and diversion, and the stability of the surrounding land is lower. It is worth pointing out that the 
water system developed in the mountains in the southern part of the Yellow River flows into the Yellow 
River to the north. There are more traditional villages on both sides of these tributaries, which can still 
reflect the support role of the water system in the long-term development of settlements. 

Researchers recognize that as a severely threatened ecosystem, rivers are facing multiple pressures 
across different time and space scales (Best, 2019; Weigelhofer et al., 2021). However, some rural 
settlements closely related to rivers can still maintain their distinctive locality in terms of traditional spatial 
pattern and culture, and show strong resilience under the challenge of environmental changes (Adams, 
1993; Goldstein et al., 2011; Komakech et al., 2011; Meng et al., 2019). China is one of the countries with 
the most rivers in the world. In the northern region, the residents of the villages surrounding the Yellow 
River beach area have taken the initiative to transform and use water resources, which also reflects the 
ability of the people in the beach area to adapt to the changing water environment. The traditional villages 
distributed along the Yellow River provide precious learning samples for the ecological wisdom of water 
adaptability. 

 

Figure 4 Rivernet and village points of the Yellow River beach area 

 

4.3 Traffic  

Traffic is the basis of material exchange and population flow. The development degree of traffic can 
reflect the regional economic development level to a certain extent. The factor detection did not find that 
the road density can have a significant impact on the spatial distribution of the two types of villages. The 
following discusses the relationship between the highway, National Road, provincial road and county road 
networks around the Yellow River beach area and traditional villages and rural residential areas 
respectively. 

The points of the traditional villages are superimposed on the road network map (Figure 5). It can be 
seen that the traditional villages within the Yellow River beach area are all located within the radiation 
range of the transportation infrastructure, that is, wherever they are located, they have convenient 
transportation conditions. Traditional villages did not show a tendency to be close to a certain class of 
roads, which is related to the relatively developed road network and flat terrain in Shandong and Henan 
provinces. For rural residential areas, the distribution core is obviously closely related to provincial roads. 
The provincial road network covers a large area, and connects the upper and lower levels of roads, 
providing infrastructure guarantee for the active foreign exchanges of the rural settlements in the beach 
area. 
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Figure 5 Road network and village points in the Yellow River beach area 

 

4.4 Per capita disposable income and population density of rural residents 

The population density of the surrounding districts and counties of the Yellow River beach area (Figure 
5) and the per capita disposable income of rural residents (Figure 6) were visualized separately, and the 
locations of traditional villages and rural residents were superimposed for analysis. 

From the perspective of population density, except for the district-level administrative units around 
the beach area, the population density of each county is relatively even, indicating that the regional 
population is the basis for the protection and inheritance of traditional villages, but there is no obvious 
correlation (Kang, 2016). From the perspective of the per capita disposable income of farmers, the per 
capita disposable income of rural villages in the districts and counties where the traditional villages are 
located is 1.46-2.30 million yuan, which is similar to the value of the province’s rural per capita disposable 
income in 2020 (18,700 yuan, respectively) in Shandong and Henan provinces. , 11,600 yuan), the overall 
level is at or above the regional average. In contrast, the core area of rural settlements spatially overlaps 
with the lower-middle disposable income of rural residential areas, which to a certain extent reflects those 
traditional villages and surrounding areas around beach areas have better incomes. On the one hand, 
abundant arable land resources provide farmers with basic economic security; on the other hand, large-
scale forest land resources and tourism and cultural resources can bring more economic income to the 
region. Therefore, the wider beaches and villages should understand and make use of the differences in 
their natural and cultural resources and surrounding areas, and focus on designing the realization path of 
local characteristic industries. 
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Figure 5 Population density and villages in the Yellow River beach area 

Figure 6 Farmers' per capita disposable income and villages in the Yellow River beach area 
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4.5 Historical factors and policy orientation 

In addition to physical geography and socio-economic factors, historical reasons and policy guidance 
also affect the spatial pattern of rural settlements and traditional villages in beach areas. The middle and 
lower reaches of the Yellow River in Henan Province is the location of the Central Plains, which has always 
held an important military strategic position in history. Especially under the influence of the Song-Yuan 
War and the Song-Jin War, there have been several large-scale population migrations [7]. For this reason, 
the traditional cultural landscapes of the villages have not been protected and survived for a long time, so 
there are few traditional villages distributed. 

For a long time, the Yellow River has made natural contributions to the coastal ecology, and at the 
same time, the flooding has threatened the ecological security of the rural spaces in the beach areas on 
both sides of the bank. Affected by factors such as the threat of flooding during the flood season, the 
infrastructure of the beach area is relatively weak, and the economic and social development is relatively 
backward (Xu, 2019). After the founding of the People's Republic of China, under the firm determination 
and thinking of governance, the Yellow River governance technology has made progress, and the party and 
people creatively fulfilled the historic task of governance of the Yellow River (Zhang, 2021). Many rural 
settlements have achieved relatively stable development in the past half a century. At present, the party 
and the state have made important new arrangements for the construction of ecological civilization in the 
Yellow River Basin. In the Yellow River Beach Resident Relocation Projects implemented in Shandong and 
Henan provinces, the Yellow River Beach Resident Resettlement Community will be built to help millions 
of beach residents stay away from floods and at the same time drive the development of infrastructure 
and public service facilities. Land circulation and community layout under the policy intervention model 
also affect the spatial pattern of rural settlements around beach areas. 

5. Discussion
The effect of natural geographic factors on rural space and the re-arrangement and adjustment of

rural space by human factors have jointly triggered and interfered with the spatial layout of traditional 
villages and rural settlements around the Yellow River beach area. Based on the comparative study of the 
spatial distribution and influencing factors of rural settlements and traditional villages in the Yellow River 
beach area, this study has reached the following conclusions: 1. The rural settlements and traditional 
villages around the beach area are generally distributed in an agglomeration pattern, but in inter-provincial 
areas There are differences between them; two, there are three concentrated distribution areas in rural 
settlements, traditional villages have one main and two concentrated distribution areas, and the two types 
of concentrated distribution areas do not overlap in space; third, compared with rural settlements, 
traditional villages There is a more significant imbalance in the distribution between prefectures and cities; 
fourth, the natural geographic environment has a more significant impact on the spatial pattern of 
traditional villages, but the natural geographic and socio-economic environment around the Yellow River 
beach area has a strong overall Correlation, the two together affect the spatial distribution pattern of 
villages. 

The "Strategic Plan for Rural Revitalization (2018-2022)" promulgated by the Chinese government 
proposes to classify and advance according to the development status, location conditions, and resource 
endowments of different villages, according to the ideas of agglomeration promotion, integration into 
towns, characteristic protection, relocation and relocation Rural revitalization, and the village is divided 
into four types of villages: agglomeration and promotion, suburban integration, characteristic protection, 
and relocation and merger. At present, the surrounding villages in the Yellow River beach area have 
basically completed the relocation and relocation. The classification and development of the remaining 
three types of villages still have to go through a period of running-in process, and accumulate experience 
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in research and practice, and build a long-term mechanism for rural spatial development. At the same time, 
avoid homogeneous and unbalanced development in rural areas. It should be pointed out that this research 
still has a lot of room for improvement in the multi-source data, but from the perspective of research ideas 
and methods, it can provide support for the development goals and strategies of typified villages around 
beach areas.
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Incremental Development in Makkah 
Individual Led Growth, Parcel by Parcel 

David GREEN, Perkins&Will, USA 

Abstract 

Makkah is at an inflection point, looking for a way forward that builds on the history of the past 

fifteen centuries. The last decades have not been kind to Makkah. It has succumbed to the 

challenges of contemporary cities and tried to solve them with inadequate efforts. Makkah, which 

should be the best example of a city in the world, sits now as a struggling city. Much of the fault 

lies in the contemporary and conventional city planning methods that have driven development in 

the city which are at odds with the rich history of Arabic and Islamic culture and city building. It is 

possible, however, to realign this culture with the successful transformation of the city through a 

strategy that drives decisions, policy, planning and other elements of the general growth of the 

city. The overall strategy for transforming the spatial structure of Makkah is two-fold. The first is 

to move away from mega-projects to a city that is comprised of a much more diverse, compact 

urban fabric. The second is to disengage the idea of land-use from the planning process. Land-use 

is a flawed planning structure because it relies on projecting uses, the most ephemeral of elements 

of the city, to propose future city form. An Islamic city is cellular, growing from the individual and 

their family unit to the scale of communities. This is a fundamental shift from current, conventional 

land-use planning. It sets the parcel as the most important element of city building. This is critical 

because it starts with the smallest unit of developable land as the default, and creates an 

environment where the consolidation of parcels, which ultimately lead to city-killing mega projects, 

are the exception, and can only be executed through a rigorous process of variation or exception. 

The following describes an incremental approach to the redevelopment and growth of the city in 

spatial, economic, and regulatory structure. 

Keywords 

Incremental, Subdivision, Adaptability 

1. Makkah

1.1. Islamic Arabic Structure 

Makkah is at an inflection point, looking for a way forward, building on the history of the past fifteen 

centuries, while also creating the optimal future for the most important city in the world. The last decades 

have not been kind to Makkah. It has succumbed to the challenges of contemporary cities and tried to 

solve them with inadequate efforts. Makkah, which should be the best example of a city in the world, sits 

now as a struggling city. Much of the fault lies in the contemporary and conventional city planning methods 

that have driven development in the city, as in much of the world, which are at odds with the rich history 

of Islamic and Arabic culture and city building. It is possible, however, to realign the fundamental quality 

of the teachings of Islam and the historic pattern of Arabic cities built through incremental development 

with the successful transformation of the city. But it will take time, effort, and an understanding of a 

planning process that will sometimes seem at odds with today's ostensible best practices. 

57th ISOCARP World Planning Congress 

8-11 November 2021 I Doha, Qatar 
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71&%-1<.$B-%&1=&<4-".4A&BA&6:-;"0=&J$"0<"&$0&+%,$-(./%0(1-(2'"(3%$,(4/%56+&

7)"%'$*#(2'"(0/#2(#18-191&$-2(#/&1$5(10*51&$21/-(/9(:#5$0(;$#(2'"(9$&2(2'$2(2'"(
#2%"-82'(/9(12#(%12<$51="6(51>1-8(*$22"%-#(61#*"-#"6(;12'(2'"(-""6(9/%(0$-?(9/%0$5(

1-#212<21/-#@(3(5$%8"(-<0,"%(/9($601-1#2%$21>"(#2%<&2<%"#(;'1&'($%"(-/%0$55?(16"-2191"6(
;12'(&121"#(A($2(5"$#2(1-(B<%/*"(A(616(-/2(6">"5/*C(#10*5?(,"&$<#"(2'"(#/&1"2?('$6(
1-2"%-$51="6(12#(#2%<&2<%1-8(&/-#2%$1-2#C(;'1&'(01-101="6(2'"(-""6(9/%("D2"%-$5(

&/-2%/5#@(:2#(&/"%&1-8(0"&'$-1#0#(;/%E"6(9%/0(;12'1-C(#/(2/(#*"$EC($-6(-""6"6(51225"(
/%(-/(1-#212<21/-$5(#<**/%2@(F%$6121/-$5(:#5$01&(&121"#('$6(-/(0<-1&1*$5121"#(&/0*$%$,5"(
2/(2'/#"(/9(2'"(4"#2"%-(;/%56C($-6(2'"(G%/;-($-6(2'"(G'<%&'(1-(2'"(1-#212<21/-$5(
#"-#"(/9(H"61">$5(B<%/*"(616(-/2("D1#2@(I"-&"C(2'"(H<#510(J%"#(*<,51&$J(;$#(-/2(2'"(
%"#<52(/9(&1>15(%18'2#(;%"#2"6(9%/0(/**%"##1>"($<2'/%121"#(,<2(2'"(/<2&/0"(/9(2'"(#'$A
%"6(6"#1%"(2/(9/55/;(&"%2$1-(%"5181/<#5?(*%"#&%1,"6(*$22"%-#(/9(519"(;'1&'(;/<56(

'/*"9<55?(*%/>16"(0$-(;12'(*"$&"($-6(;"59$%"(1-(2'1#(;/%56($-6(#$5>$21/-(1-(2'"(-"D2(
;/%56@K(

F9$1&9"1&B--0&4=1:&$0&:=%"AK1&8"//"9E&

8"//"9+&"1&:9-&9=4$-1:&<$:A&=0&-".:9+&>".:$<C4".4A&:9-&".-"&<$.<CD1<.$B-%&BA&:9-&L"."D+&DC1:&B-&:.-":-%&
%$;;-.-0:4A& "0%&D=.-& .-#-.-0:$"44A& :9"0& "0A& =:9-.& >4"<-E& G:& $1& :.C4A& 1"<.-%E&8"//"9& 19=C4%& B-& :9-& B-1:&
-I"D>4-&=;&<$:AMBC$4%$0?&$0&:9-&@=.4%E&G:&19=C4%&-DB."<-&:9-&#"4C-1&:9":&@-.-&>.-1-0:&@9-0&$:&@"1&D"0$;-1:&
"1&:9-&<-0:-.&=;&G14"D+&"0%&:9=1-&#"4C-1&19=C4%&%.$#-&:9-&%-<$1$=01&:9":&;=.D&:9-&;C:C.-&=;&:9-&<$:AE&F9$1&@$44&
.-HC$.-&1:->>$0?&=C:1$%-&:9-&<=0#-0:$=01&=;&<$:A&>4"00$0?+&%-#-4=>D-0:+&"0%&-0?$0--.$0?E& &3-&<"0&4==/&
B"</&:=&:9-&:."01;=.D":$=0&=;&!"D"1<C1+&;.=D&"&(=D"0&N$:A&:=&"&:9.$#$0?&<-0:-.&=;&G14"D+&"?"$0+&"<<=.%$0?&
:=&J$"0<"+&&

7:-(2'"(%"#16"-21$5(61#2%1&2#C(2'"(/%2'/8/-$5(8%16(5$?/<2(/9(!/0$-(#2%""2#(;$#(2/(,"(
8%$6<$55?(2%$-#9/%0"6(1-2/($(0<&'(0/%"(1%%"8<5$%(*$22"%-@(F'1#(&'$-8"(%"51"6(/-(2'"(
9$&2(2'$2(2'"(#2%""2(5$?/<2(1-(2'"(*%1>$2"(L<$%2"%#(;$#(-/(5/-8"%(&/-2%/55"6(,?($(
&"-2%$5(&1>1&($<2'/%12?($-6(2'$2(1-61>16<$5('/<#"#C(9/%(%"$#/-#(/9(9$015?(51-E#C(#/&1$5(
&/->"-1"-&"(/%(#10*5?(5$&E(/9(#*$&"C(2"-6"6(2/(8%/;(2/8"2'"%(1-2/(5$%8"%(&5<#2"%#(
;'1&'(1-2"%%<*2"6C(*%1>$21="6(/%(#10*5?(#;$55/;"6(2'"("D1#21-8(#2%""2(-"2;/%E@K(

71&"&>=$0:&=;&%->".:C.-&"0%&"&D=%-4&;=.&;C:C.-&%-#-4=>D-0:+&@-&<"0&4==/&:=&:9-&$0;=.D"4&1-::4-D-0:1&=;&
8"//"9& "0%& 9=@& :=& "%%.-11& :9-$.& 1:":C1& "0%& C0%-.1:"0%& :9-& %-#-4=>D-0:& >.=<-11& :9":& 4-%& :=& :9-$.&
-D-.?-0<-E&&F9$1&<"0&B-&C0%-.1:==%&D=.-&<4-".4A&BA&C0%-.1:"0%$0?&:9-&9$1:=.$<&<$:$-1&:9":&@-.-&%-#-4=>-%&
@$:9&:9-&7."B$<O8-1=>=:"D$"0&%-0%.$:$<&>"::-.0+&"1&=>>=1-%&:=&:9-&'.--/+&;=.&$01:"0<-+&B4=</&>"::-.0E&&F9-&
1-<=0%&>".:&=;&:9$1&$1&9=@&@-&BC$4%&0-$?9B=.9==%1&".=C0%&:9-&9=D-&"0%&:9-&>.=<-11&=;&"??.-?":$0?&?.=@:9&
C:$4$P$0?&:9-&C0%-.4A$0?&=.%-.&:9":&1:-D1&;.=D&:9-&.-4$?$=C1&"C:9=.$:A+&1C>-.1-%$0?&:9-&>.-1-0<-&=;&"&1:.=0?&
<-0:."4$P-%&DC0$<$>"4&"C:9=.$:A&"0%&>4"00$0?&>.=<-11E&&&

8"//"9&$1&=0-&=;&:9-&#-.A&;-@&>4"<-1&=0&-".:9&@9-.-&-#-.A=0-&$1&D-%$-#"4&"?"$0+&$0&:9-&B-1:&>=11$B4-&1-01-&
=;&:9-&@=.%E&&G;&A=C&".-&:9-.-+&$:&$1&B-<"C1-&A=C&B-4$-#-&$0&:9-&G14"D$<&=0:=4=?$<"4&=.%-.&=;&:9-&@=.4%E&&3-&
%=0K:& 9"#-& :=& <.-":-& 1=D-:9$0?& :9":& .->.-1-0:1& "& 1"<.-%& >4"<-+& B-<"C1-& -#-.A=0-& :9-.-& "4.-"%A&
C0%-.1:"0%1&:9-&1"<.-%&0":C.-&=;&:9-&>4"<-E&&G:&$1&:9$1&<=44-<:$#-&C0%-.1:"0%$0?&:9":&>.=#$%-1&:9-&"C:9=.$:A&
;=.& :9-& $0<.-D-0:"4& %-#-4=>D-0:& >"::-.0E& F9-& <9"44-0?-& $1& D"/-& :9-1-& 1"<.-%& >4"<-1&D"0$;-1:& $0& :9-&
@=.4%E&&&

&
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&

/07(1#2&34'(5$%6'$6%*(

F9-&1CB%$#$1$=0&;."D-@=./&;=.&:9-&<$:A+&B=:9&$0&:-.D1&=;&=.?"0$P$0?&:9-&-I$1:$0?&<$:A+&"0%&$0&%-#-4=>$0?&:9-&
0-@&".-"1&=;&:9-&<$:A+&$1&1:.C<:C.-%&".=C0%&:9-&$0%$#$%C"4&Q>-.1=0+&>".<-4R&"1&:9-&;C0%"D-0:"4&-4-D-0:&=;&
<.-":$0?& :9-& <$:AE& F9-& $0%$#$%C"4& >".<-4& $1& "??.-?":-%& $0:=& <4C1:-.1& =.& B4=</1& :9":& ".-& 1D"44& ".-"1& =;&
<=DDC0$:A+&@9-:9-.&;"D$4$-1&=.&SC1:&0-$?9B=.1E&N4C1:-.1&"0%&B4=</1&".-&"??.-?":-%&$0:=&0-$?9B=.9==%1+&
@9$<9&".-&<=44-<:$#-4A&$%-0:$;$-%&".-"1&@$:9&"&>".:$<C4".&$%-0:$:A&-D-.?$0?&;.=D&:9-&%-D=?.">9$<&1$:C":$=0&
"1&@-44&"1&:9-&BC1$0-11-1&"0%&=:9-.&-4-D-0:1&=;&:9-&".-"E&&

JC$4%$0?&;.=D&:9-&4=?$<&=C:4$0-%&"B=#-+&"&<4-".&=.?"0$P":$=0"4&1:.C<:C.-&$1&>.=>=1-%&:9":&%$.-<:4A&"4$?01&:9-&
$%-"1& =;& <C4:C."4& G14"D+& :9-& ;=.D& =;& :9-& .-4$?$=C1& "0%& ;"D$4AM=.$-0:-%& =.?"0$P":$=0+& @$:9& :9-& >4"00$0?&
=.?"0$P":$=0& ;=.& :9-& <$:AE& G0& :9$1& 1:.C<:C.-& :9-.-& $1& "&DC:C"44A& 1C>>=.:$#-& .-4":$=019$>& :9":& $0<-0:$#$P-1&
%-#-4=>D-0:& :9":& "4$?01&@$:9& :9-& ?="41& "0%&%"$4A& >."<:$<-1& 1--0& $0& :9-& <$:$P-0.A&=;&8"//"9+& "1&@-44& "1&
>.=#$%$0?&"0&C.B"0&<=0:-I:&:9":&<"0&B-&B=:9&;"D$4$".&"0%&$0:-.-1:$0?&:=&#$1$:=.1+&%->-0%$0?&=0&:9-&0":C.-&
=;&:9-&".-"&=;&:9-&<$:AE&

&

F9-&C0%-.4A$0?&1:.C<:C.-&=;&-"<9&%$1:.$<:+&BC$4:&;.=D&:9-&"??.-?":$=0&=;&$:1&0-$?9B=.9==%1+&@9$<9&".-&$0&:C.0&
<=D>.$1-%&=;&1D"44-.&<4C1:-.1&"0%&B4=</1+&>.=#$%-1&"&;."D-@=./&;=.&#".$":$=0&@9$4-&-01C.$0?&:9-&=#-."44&
#$1$=0&;=.&:9-&<$:A+&=;&<=D>"<:0-11+&<=00-<:-%0-11+&"0%&"%">:":$=0+&".-&0=:&1"<.$;$<-%&%C.$0?&:9-&>4"00$0?&
>.=<-11E&3$:9&:9$1&1$D>4-&1A1:-D&$:&$1&>=11$B4-&:=&;"<$4$:":-&%-#-4=>D-0:&:9":&"4$?01&%$.-<:4A&@$:9&:9-&#$1$=0&
;=.&:9-&;C:C.-&<$:A+&@9$<9&$0&:C.0&"4$?01&@$:9&:9-&9$1:=.$<&<$:AMD"/$0?&=;&:9-&7."B$<&<$:AE&

&

!"#$%&'(')'*+,%&-&+./0'1$23"4"5"6+'/+3'75&'8"5.%"2$."6+9''16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'
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/08(94#4-:(&:.(5$%&$*;+(<-%(=%&:#<-%34:;(>&??&@(

F9-& #$1$=0& ;=.& 8"//"9&$1& :=& %-->-0& :9-& .-4$?$=C1& -I>-.$-0<-& =;& :9-& 1"0<:C".A& :9.=C?9& <=0<-.:-%&
%-#-4=>D-0:&:=&?.-":4A&-I>"0%&=#-.&>4"00$0?& :$D-& ;."D-1+&-D>=@-.&;"D$4$-1&$0& :9-& <.-":$=0&=;& :9-&<$:A&
"0%&$D>.=#-&:9-&<=0%$:$=01&=;&#$1$:=.&"0%&.-1$%-0:&4$;-E&&

F9-& 1:.":-?A& <"0& B-& C0%-.1:==%& "1& "&
<=0<->:C"4&;."D-@=./&@9$<9&%.$#-1&%-<$1$=01+&
>=4$<A+& >4"00$0?& "0%& =:9-.& -4-D-0:1& =;& :9-&
?-0-."4&?.=@:9&=;&:9-&<$:AE&&JC:&$:&DC1:&"41=&B-&
"& %-4$B-.":-& >.=<-11& :9":& 4-"%1& :=& :9-&
B-::-.D-0:& =;& :9-& >9A1$<"4+& 1=<$"4+& "0%&
-<=0=D$<&=C:<=D-1&=;&:9-&;C:C.-&N$:AE&F9$1&<"0&
B-&"<<=D>4$19-%&:9.=C?9&"&<4-".&>.=S-<:$=0&=;&
"&<=0:$0C=C1+&9$?94A&?."0C4".+&;"B.$<&=;&:9-&<$:A&
:9":& $1&"& .->.-1-0:":$=0&=;& :9-& ;C:C.-&<$:AE& & G:&
.->.-1-0:1& "& ;=.D& :9":& $1& %-D=01:."B4A& 9$?9&
>-.;=.D$0?& "<.=11& "44& :9-& <=.-& =BS-<:$#-1& ;=.&
%-#-4=>D-0:&=C:<=D-1E&&

504$/-& :9-& <C..-0:& >4"00$0?& >.=<-11+& :9$1&
1:.":-?A& %=-10K:& >.=#$%-& "0& -I"<:& 4=<":$=0& =.&

-I"<:&C1-1&;=.&;C:C.-&%-#-4=>D-0:+&.":9-.&$:&>C:1&$0&>4"<-&"&1:.C<:C.-&:=&;"<$4$:":-&:9-&/$0%&=;&%-#-4=>D-0:&
:9":& $1& <=DD-01C.":-& @$:9& :9-& =#-.".<9$0?& 1:.":-?$<& ?="41+& :9=1-& =;& $0%$#$%C"4& 4-%+& $0<.-D-0:"4&
%-#-4=>D-0:+&>4"00-%&=0&:9-&D".?$01+&"1&=>>=1-%&:=&-D"0":$0?&;.=D&"&1:.=0?&<-0:."4&>4"00$0?&"C:9=.$:AE&
F9$1&$1&;C.:9-.&1C>>=.:-%&BA&"&<4-".+&<=D>.-9-0%$B4-+&"0%&:-1:-%&.-?C4":=.A&1A1:-D&:9":&>.=#$%-1&;4-I$B$4$:A&
@$:9=C:&1"<.$;$<$0?&=C:<=D-1E&F9-&1:.":-?A&$1&:=&#-.A&1$D>4A&;"<$4$:":-&:9-&%-#-4=>D-0:&=;&"&<$:A&:9":&-I<--%1&
"44&B"1-4$0-&?="41&"1&D-"1C.-%&"?"$01:&:9-&B-1:&<$:$-1&$0&:9-&@=.4%E&

F9-&<=0:$0C":$=0&=;&:9-&<$:AM@$%-+&=#-.".<9$0?&1:.":-?$<&?="41&$0<4C%-1&-4-D-0:1&=;&:9-&#$1$=0&;=.&:9-&<$:AK1&
;C:C.-E&&'4=B"4&G14"D&$1&-0?"?-%&:9.=C?9&"0&"4$?0D-0:&B-:@--0&D-DB-.&=;&:9-&?4=B"4&G14"D$<&<=DDC0$:A&
"0%&1>-<$;$<+&$0:-01-4A&%-#-4=>-%&".-"1+&@$:9$0&:9-&L"."DE&F9-&0":C.-&=;&%-#-4=>D-0:&$01$%-&:9-&L"."D&$1&
9-$?9:-0-%+&C0%-.1:==%&:=&B-&;C0%"D-0:"4&:=&"<9$-#$0?&:9-&?="41&;=.&:9-&<$:AK1&;C:C.-E&F9-&C.B"0&;"B.$<&
"0%&1:.C<:C.-&$1&1-:&C>&:=&B-&$DD"0-0:4A&"%">:"B4-E&G:&;=44=@1&;.=D&9$1:=.$<&<$:A&D"/$0?&>"::-.01&:9":&9"#-&
4"1:-%+&"0%&"%">:-%+&=#-.&D"0A&<-0:C.$-1E&&F9-&.$<9&"0%&#".$-%&<$:A&:9":&-D-.?-1&;.=D&:9-&>.=S-<:$=0&=;&:9-&
<$:AK1&<9"."<:-.&.-;4-<:1&>4"<-1&:9":&>-=>4-+&<$:$P-01+&#$1$:=.1+&.-#-.-T&:9":&:9-A&4=#-E&&

F9-& 6:.":-?$<& '="41& ".-& 1-:& =C:& :=& >.=#$%-& "& <4-".&D-:9=%& ;=.& >.=S-<:$0?& "0%& -#"4C":$0?& >4"00$0?& "0%&
%-#-4=>D-0:&-;;=.:1&"1&:9-&<$:A&C0;=4%1&$0:=&:9-&;C:C.-E&F9-&/-A&1:.":-?$<&?="4+&:9-&<$:A&"1&>.=S-<:-%&:=&:9-&
.$?9:+&$1&:9-&B"1-4$0-&"?"$01:&@$:9&"44&%-<$1$=01&".-&:"/-0E&39":&$1&%-1<.$B-%&$1&:9-&>9A1$<"4&1:.C<:C.-&=;&:9-&
;C:C.-&<$:AE&&F9-&1:.":-?A&$1&:=&.-D=#-&1:.C<:C.-&>4"0+&4"0%MC1-&>4"01+&"0%&=:9-.&<=D>.-9-01$#-&>4"00$0?&
%-#$<-1&:9":&.-1C4:&$0&C1-M%.$#-0+&$0">>.=>.$":-&=C:<=D-1E&F9-&1:.":-?A&$1&:=&B-&4-11&<=0<-.0-%&@$:9&@9":&
BC$4%$0?1&"0%&>4"<-1&".-&C1-%&;=.+&"0%&D=.-&@$:9&9=@&:9-A&".-&=.?"0$P-%&$0&1>"<-E&

F9$1&$1&;C.:9-.&-#$%-0<-%&BA&"&#$1C"4$P":$=0&=;&:9-&<$:A&"1&$:&>.=#$%-1&"0&C0%-.1:"0%$0?&=;&:9-&<=D>4-:-0-11&
"0%&$0:-01$:A&=;&:9-&;"B.$<&=;&:9-&<$:A&@$:9$0&:9-&L"."D&J=C0%".A+&:9-&"<:$#$:A&"0%&;=<C1&=0&:9-&J=C0%".A&
$:1-4;+&"1&"0&=<<C>$"B4-+&>.=?."DD-%&-4-D-0:&=;&:9-&<$:A+&"0%&.-?$=0"4&-I>"01$=0+&;=44=@$0?&:9-&$%-"41&=;&
:9-&1"0<:C".A+&BC:&@$:9&4-11&$0:-01$:A+&"0%&"44=@$0?&:9=1-&:9$0?1&:9":&".-&-I<4C%-%&;.=D&:9-&1"<.-%&<-0:-.E&

F9-&1:.":-?A&;=.&C1-&$1&-#$%-0<-%&:9.=C?9&:9-&>.=S-<:$=0&=;&:9-&9$?9-1:&>=11$B4-&$0:-01$:A&=;&%$#-.1$:A&"0%&
%$1:.$BC:$=0E&F9$1&1:.":-?A&;=44=@1&:9-&4=?$<&=;&<=D>4-:-&<=#-."?-&=;&:9-&C.B"0&;"B.$<E&7&.-1$%-0:&=;&:9-&<$:A&
<"0&-"1$4A&"0%&HC$</4A&D=#-&:9.=C?9&:9-&<$:A&:=&>-.;=.D&%"$4A&:"1/1&"0%&.$:C"41+&"0%&:9-&#$1$:=.&:=&:9-&<$:A&

!"#$%&'D')'E6%6+6"'F&55&00/."6+'1.%$,.$%&'G6%'8&4&06C-&+.'@/+/#&-&+.'
H,%655'@$0."C0&'1,/0&59''16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'
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<"0&D=#-&:9.=C?9&"&<=01:"0:4A&C0;=4%$0?+&.$<9&;"B.$<+&<.-":$0?&"&1-01-&=;&@=0%-.&"0%&"%#-0:C.-&:9":& $1&
-0%-D$<&:=&:9-&?.-":&%-1:$0":$=01&=;&:9-&@=.4%E&

F9$1& 1:.":-?A& ;"<$4$:":-1&
:9-&-D-.?-0<-&=;&"&>=4AM
<-0:.$<& <$:A+& BC:& 0=:& :9-&
>=4A<-0:.$<& <$:A& :9":& $1&
<=01:$:C:-%& ;.=D&

%$1<=00-<:-%&
%-#-4=>D-0:& 0=%-1+&
<=00-<:-%& BA& .="%1+& BC:&
-D>:A& B-:@--0& :9-&
0=%-1E&&F9-&<-0:-.1&$0&:9$1&
>4"0& -D-.?-& =#-.& :$D-+&
@$:9& #".A$0?& %-01$:$-1+&
"::."<:$=01+& C1-1+&
<9"."<:-.1+& :=& >.=#$%-& "&
<$:A&:9":&$1&1$DC4:"0-=C14A&
<=0:$0C=C1& "1& @-44& "1&
#".$-1E&

F9-& ;-@& :.C4A&?.-":&<$:$-1&
=;& :9-& @=.4%& %=& -I"<:4A&
:9$1E&&

&

#

("#)'*#+,-.*/*,0%1#2-3,3/4#
70/0(A4224:;($@*($*3B2&$*(

F9-&D"S=.& 19$;:& $0&8"//"9& :9":& @$44& 1C>>=.:& "0& -I>"0%-%&
-<=0=DA&"0%&%.$#-& #"4C-&"0%&?.=@:9& $1&>.-%$<":-%&=0& :9-&
1C.#-A$0?+&>4"::$0?&"0%&4-?"4$P$0?&=;&:9-&$0;=.D"4&1-::4-D-0:1+&
"0%& 1-::$0?& C>& .-%-#-4=>D-0:& =;& D-?"& >.=S-<:1& "0%&
%-#-4=>D-0:&=;&0-@&>".:1&=;&:9-&<$:A&B"1-%&=0&1D"44&>".<-4+&
$0<.-D-0:"4& %-#-4=>D-0:E& & 7>".:& ;.=D& :9-& 9$1:=.$<"4& "0%&
<C4:C."4& 1$?0$;$<"0<-& =;& :9-& $0;=.D"4& 1-::4-D-0:1+& :9-.-& $1&
<C..-0:4A& "& 4".?-& >=.:$=0& =;& :9-& N$:A& BA& ".-"& :9":& $1& B-$0?&
"%%.-11-%&"1&"&0C$1"0<-+& 1=D-:9$0?& :9":& $1& :=&B-& .-D=#-%&
"0%&.->4"<-%E&F9$1&$1&:.C-&@9$4-&D"0A&=;&:9-&D-?"&>.=S-<:1&=;&
:9-& <$:A& ".-& #$-@-%& "1& 9"#$0?& >=1$:$#-& $D>"<:E& JC:& :9$1& $1&
<=C0:-.>.=%C<:$#-E&

JA& 4-?"44A& >4"::$0?& "0%& $%-0:$;A$0?& =@0-.19$>& .$?9:1& =;& :9-& $0;=.D"4& 1-::4-D-0:1+&8"//"9& $1& =>-0$0?& "&
>$>-4$0-&:=&.-#-0C-&?-0-.":$=0&;.=D&:"I-1&"0%&;--1&<=44-<:-%&;.=D&0-@4A&-1:"B4$19-%+&"0%&;C:C.-+&>.=>-.:A&
=@0-.1E&F9$1&1-:1&:9-&1:"?-&;=.&$0%$#$%C"4&%-#-4=>D-0:&=>>=.:C0$:$-1E&

!"#$%&'I')'!$.$%&';0/+'G6%'@/<</A9''16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'

!"#$%&'J')';/%,&0'1"K&'E/%"/."6+'H,%655'@/<</A9''16$%,&:'
;&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'
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F9-&>4":;=.D&;=.&:9$1&$1&:9-&U9"."S+&.-;=.DC4":-%&
:=& 1C>>=.:& "& :."01;=.D-%& =>>=.:C0$:A& @9-.-&
$0;=.D"4&1-::4-D-0:& $1& ;=.D"4$P-%+& ;.=D&"& 4-?"4&
"0%& =>-.":$=0"4& >-.1>-<:$#-E& ,.=?."D1& <"0& B-&
>C:&$0&>4"<-&:9":&$0<4C%-&.-9"B$4$:":$=0&1C>>=.:&
;=.& :9-& $0;=.D"4& 1-::4-D-0:1& "0%& :9-A& <"0& B-&
%$.-<:4A&:$-%&:=&:9-&<C..-0:&%$1>=1$:$=0&=;&DC<9&
=;&:9-&".-"+&@9$<9&$1&"4.-"%A&=.?"0$P-%&".=C0%&
-:90$<&"0%&0":$=0"4&%$1:.$<:1E&&

V"0%&$0&9$?94A&>-.;=.D$0?&<$:$-1&$1&=<<C>$-%&BA&
<=D>"<:+& %$#-.1-& %-#-4=>D-0:+& %.$#$0?& "&

%$#-.1$;$-%& -<=0=DAE& 8"//"9& <C..-0:4A& %=-10K:& >.=#$%-& :9$1& %$#-.1$:A& "0%& $1& D=#$0?& :=@".%1& 1$0?4-M
%-#-4=>-.+&D-?"M>.=S-<:1E&

F9-& <9".:& "B=#-& $44C1:.":-1& :9-& >=:-0:$"4& >.=S-<:1& $0&
-I$1:$0?& ".-"1& "1& <=..-4":-%& :=& >.=S-<:& <=D>"<:0-11+&
"<:$0?&"1&"&>.=IA&;=.&%-#-4=>D-0:&=>>=.:C0$:AE&F9-.-&
$1& "0& -I>=0-0:$"4& %-<.-"1-& $0& =>>=.:C0$:A& "1& >.=S-<:&
1$P-+&"0%&$0#-1:D-0:&1$P-+&$0<.-"1-1E&F9-&>4"0&"4$?01&"0&
$0<.-"1-&$0&=>>=.:C0$:A&"1&@-44&"1&"0&"<.=11M:9-MB=".%&
%$#-.1$:A& :=& .-%C<-& ;C:C.-& .$1/& =;& D=#$0?& "@"A& ;.=D&
%$#-.1$;$<":$=0E&

70&"0"4A1$1&=;&:9-&1:C%A&".-"&<4-".4A&%-D=01:.":-1&:9-&
$D>"<:&4"0%&>4"00$0?+&>.=S-<:&1$P-&"0%&>".<-44":$=0&9"1&
=0&-<=0=D$<&=>>=.:C0$:AE&&F9$1&1$:C":$=0&$1&-I"<-.B":-%&
BA& :9-& 0=0M4-?"4& 1:":C1& =;& :9-& $0;=.D"4& 1-::4-D-0:1+&

@9$<9&<C..-0:4A&D"/-&C>&:9-&D"S=.$:A&=;&>.=S-<:&"0%&%-#-4=>D-0:&=>>=.:C0$:$-1+&$0&?.=11&0CDB-.1+&"<.=11&
:9-&<C..-0:4A&%-#-4=>-%&<$:AE&NC..-0:&:.-0%1&".-&<=0:$0C$0?&:=&"%%&:=&:9-&>.=B4-DE&

F9-&%$"?."D&"0%&"0"4A1$1&"B=#-&%-D=01:.":-&:9-&#"4C-&<">:C.-&=;&"&%$#-.1$;$-%&-<=0=D$<&%-#-4=>D-0:&
>.=?."DE&&F9-&4-;:&$1&:9-&;C:C.-&-<=0=D$<&-<=1A1:-D+&@9$4-&:9-&.$?9:&$1&:9-&<C..-0:&:.-0%+&1-::$0?&:9-&<$:A&

C>& ;=.& "& 1$?0$;$<"0:& -<=0=D$<& <9"44-0?-& @9-0& :9-& 4".?-&
>.=S-<:1&4=1-&#"4C-&"0%&C1-;C40-11E&&

,.=1>-.$:A&;=.&-#-.A=0-+&;=.&"44&<$:$P-01&=;&8"//"9+&$1&%$.-<:4A&
:$-%&:=&:9-&=>>=.:C0$:A&>.-1-0:-%&@$:9&:9-&$0<.-"1-&$0&1D"44+&
$0%$#$%C"4+& "0%& ;"D$4AM%.$#-0& $0#-1:D-0:E& & F9-& <C..-0:&
>4"00$0?& ;."D-@=./& ;=.& 8"//"9& "44& BC:& -I<4C%-1& :9$1+&
>.=#$%$0?&$01:-"%&>.=?."D1&"0%&$0<-0:$#-1&;=.&1$0?4-+&4".?-+&
1$4#-.MBC44-:& 1=4C:$=01+& @9$<9& D"A& 9"#-& 1=D-& 19=.:M:-.D&
B-0-;$:& QHC$</&@$01R+&BC:&".-&C4:$D":-4A&%-:.$D-0:"4& :=&:9-&
4=0?M:-.D&9-"4:9&=;&:9-&<$:A&"0%&$:1&-<=0=DAE&&&

F9-1-&$D>"<:1&<"0&B-&<4-".4A&D-"1C.-%+&"1&$0%$<":-%&$0&:9-&
"0"4A1$1&:=&:9-&4-;:+&%-D=01:.":$0?&=>>=.:C0$:A&:=&.-<"4$B.":-&".-"1&=;&D-?"M%-#-4=>D-0:1&$0:=&".-"1&=;&
1D"44-.+&1C1:"$0"B4-&D=.-&%$1:.$BC:-%&%-#-4=>D-0:&"0%&-<=0=D$<&=>>=.:C0$:AE&

!"#$%&' L' )' B6%%&0/."6+' M&.N&&+' ;/%,&0' 1"K&' /+3' ;%6O&,.' PCC6%.$+"."&59''
16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'

!"#$%&'Q' )'R%655';%6O&,.'PCC6%.$+"."&5'8&C&+3&+,S' G6%';/%,&0'
1"K&'E/%"/."6+59''16$%,&?';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'

!"#$%&' T' )' *+4&5.6%' 8"5.%"2$."6+' H+/0S5"5' U&0/."4&' .6'
;/%,&0'1"K&'/+3'V$-2&%9''16$%,&:';&%<"+5=>"00?'@/<</A'
B6+,&C.';0/+9'
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F9-&>4"0&0=:&=04A&>.=#$%-1&"&1$?0$;$<"0:4A&9$?9-.&0CDB-.&=;&$0%$#$%C"4&>.=S-<:1+&BC:&$:&"41=&>.=#$%-1&"&9$?9-.&
"D=C0:& =;& =#-."44& %-#-4=>D-0:E& & G0&D=1:& <"1-1+& .-%-#-4=>D-0:& %-01$:A+& %$.-<:4A& 4-"%$0?& :=& -I>"0%-%&
-<=0=D$<&?.=@:9+&$1&$0<.-"1-%&:9.=C?9&.-%-#-4=>D-0:&=;&1D"44-.+&D=.-&$0<.-D-0:"4&>.=S-<:1E&

F9$1&@$44&"41=&%$.-<:4A&"%%.-11&:9-&."D>"0:&$0<.-"1-1&$0&4"0%&#"4C-1+&".:$;$<$"44A&$0;4":-%+&:9.=C?9&:9-&>4"00-%&
%$1:.$BC:$=0&=;&1D"44-.&>".<-41+&@9$<9&@$44&1C>>.-11&1>-<C4":$=0&"0%&4-"%&:=&"&D=.-&1C1:"$0"B4-&"0%&#".$-%&
F9-&?4=B"4&>=>C4":$=0&@$44&$DD-%$":-4A&9"#-&"0&=C:4-:&;=.&$0#-1:D-0:1&:9":&1C>>=.:1&-"<9&=;&:9-1-&".-"1E&

F9-& .-9"B$4$:":$=0& >.=?."D1& 19=C4%& "41=&
>.=#$%-& 1C>>=.:& ;.=D& :9-& ?=#-.0D-0:+& "1& "0&
$0#-1:D-0:& $0& :9-1-& ".-"1& 1C<9& :9":& :9-A&
:."01;=.D& $0:=& >.=%C<:$#-& "11-:1& ;=.& :9-& <$:AE&
F9$1&<"0&B-&%=0-&:9.=C?9&1$D>4-&>.=?."D1&:9":&
1C>>=.:& $0;."1:.C<:C.-& $D>.=#-D-0:1+& ;"W"%-&
$D>.=#-D-0:1+& >CB4$<& .-"4D& $D>.=#-D-0:1+&
-:<E&

F9-1-& >.=?."D1& 9"#-& >.=#$%-%& 1$?0$;$<"0:&
-<=0=D$<& .-%-#-4=>D-0:& $0& <$:$-1& :9":& 9"#-&
$01:$:C:-%&:9-D+&"0%&9C?-&?"$01& $0&#"4C-&9"#-&
B--0&.-"4$P-%E& &NC..-0:4A&8"//"9& $1&D=#$0?& $0&
:9-&=>>=1$:-&%$.-<:$=0+&>C19$0?&:=&%-D=4$19&"0%&
.->4"<-& :9-1-& ".-"1& @$:9& 0-@+& 1:-.$4-+& D-?"M
%-#-4=>D-0:1& :9":& @$44& C4:$D":-4A& B-&
C01C1:"$0"B4-&-<=0=D$<"44AE&

F9-& ?="4& $0& :9$1& -;;=.:& $1& :=& .-;."D-& :9-&
-<=0=D$<&#"4C-&=;&:9-&$0;=.D"4&1-::4-D-0:1&"1&
1=D-:9$0?& =;& #"4C-+& :=& B-& 1C>>=.:-%& "0%&

!"#$%&'W')';/%,&0'1"K&'8"5.%"2$."6+'H,%655'XY"5."+#'@/<</A9''16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'

!"#$%&' Z' )' ;/%,&05' N".A' U/."65' 64&%' I' F"-&5' M/5&0"+&' 1-/00' ;/%,&059''
16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'

!
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0C.:C.-%E&F9$1&-;;=.:&@$44&:."01;=.D&"0&-0#$.=0D-0:&=;&D".?$0"4&-I$1:-0<-&$0:=&"&:9.$#$0?&-0#$.=0D-0:&=;&
-I>"0%$0?&=>>=.:C0$:A&"0%&>.=%C<:$=0E&

5"#6*781%09,7#+,-.*/*,0%1#:.3;0'#
80/0(C*%<-%3&$4D*(56".4D4#4-:(E*;62&$4-:#(FD*%(G&:.HI#*(&:.(J-:4:;((

70&G14"D$<&<$:A&$1&<-44C4".+&?.=@$0?&;.=D&:9-&$0%$#$%C"4&"0%&:9-$.&;"D$4A&C0$:&:=&:9-&1<"4-&=;&<=DDC0$:$-1E&

F9-& 1CB%$#$1$=0& 1:.C<:C.-& ;=.& :9-& <$:A+& B=:9& $0& :-.D1& =;&
=.?"0$P$0?&:9-&-I$1:$0?&<$:A+&"0%&$0&%-#-4=>$0?&:9-&0-@&".-"1&=;&
:9-&<$:A+&$1&1:.C<:C.-%&".=C0%&:9-&$0%$#$%C"4&Q>-.1=0+&>".<-4R&"1&
:9-& ;C0%"D-0:"4& -4-D-0:&=;& <.-":$0?& :9-& <$:AE& F9-& $0%$#$%C"4&
>".<-4&$1&"??.-?":-%&$0:=&<4C1:-.1&=.&B4=</1+&:9":&".-&1D"44&".-"1&
=;&<=DDC0$:A+&@9-:9-.&;"D$4$-1&=.&SC1:&0-$?9B=.1E&&&

N4C1:-.1&"0%&B4=</1&".-&"??.-?":-%&$0:=&0-$?9B=.9==%1+&@9$<9&
".-& <=44-<:$#-4A& $%-0:$;$-%& ".-"1& @$:9& "& >".:$<C4".& $%-0:$:A&
-D-.?$0?& ;.=D& :9-& %-D=?.">9$<& 1$:C":$=0& "1& @-44& "1& :9-&
BC1$0-11-1&"0%&=:9-.&-4-D-0:1&=;&:9-&".-"E&&

F9-&1A1:-D&;=.&1-::$0?&C>&<":-?=.$-1&=;&%-#-4=>D-0:+&B"1-%&=0&1<"4-+& $1&%-.$#-%&;.=D&:9-&%-#-4=>D-0:&
>"::-.01&"0%&%-1$?0":$=01&:9":&"4.-"%A&-I$1:&$0&B=:9&:9-&>4"00-%&"0%&$0;=.D"4&1-::4-D-0:1E&&

F9-&>4"0&1$D>4A&.-;4-<:1&:9-1-&0":C."44A&;=.D$0?&".-"1&
=;& =.?"0$P":$=0& "0%& <=%$;$-1& :9-D& ;=.& -;;$<$-0<A& =;&
>4"00$0?&"0%&D"0"?-D-0:E&

G:& $1& $D>=.:"0:& :=& C0%-.1:"0%& :9":& :9$1& <=%$;$<":$=0&
1C>>=.:1& :9-& ;$0"4& ;=.D& =;& :9-& <$:A+& @9$<9& $1& 0=:&
<C..-0:4A&:.C-&:9.=C?9=C:&:9-&.-?C4":=.A&;."D-@=./E&

JC$4%$0?& ;.=D& :9-& 4=?$<& =C:4$0-%& "B=#-+& "& <4-".&
=.?"0$P":$=0"4& 1:.C<:C.-& $1& >.=>=1-%& :9":& %$.-<:4A&
"4$?01& :9-& $%-"1& =;& <C4:C."4& G14"D+& :9-& ;=.D& =;& :9-&
.-4$?$=C1& "0%& ;"D$4AM=.$-0:-%& =.?"0$P":$=0+& @$:9& :9-&

>4"00$0?&=.?"0$P":$=0E&G0&:9$1&1:.C<:C.-&$1&"&DC:C"44A&1C>>=.:$#-&.-4":$=019$>&:9":&$0<-0:$#$P-1&%-#-4=>D-0:&
:9":&"4$?01&@$:9&:9-&?="41&"0%&%"$4A&>."<:$<-1&1--0&$0&:9-&<$:$P-0.A&=;&8"//"9+&"1&@-44&"1&>.=#$%$0?&"0&C.B"0&
<=0:-I:&:9":&<"0&B-&B=:9&;"D$4$".&:=&#$1$:=.1+&"1&@-44&"1&$0:-.-1:$0?+&%->-0%$0?&=0&:9-&0":C.-&=;&:9-&".-"&=;&
:9-&<$:AE&

F9-&C0%-.4A$0?&1:.C<:C.-&=;&-"<9&%$1:.$<:+&
BC$4:& ;.=D& :9-& "??.-?":$=0& =;& $:1&
0-$?9B=.9==%1+& @9$<9& ".-& $0& :C.0&
<=D>.$1-%&=;&1D"44-.&<4C1:-.1&"0%&B4=</1+&
>.=#$%-&"&;."D-@=./&;=.&#".$":$=0&@9$4-&
-01C.$0?&:9-&=#-."44&#$1$=0&;=.&:9-&<$:A+&=;&
<=D>"<:0-11+& <=00-<:-%0-11+& "0%&
#".$":$=0+& ".-& 0=:& 1"<.$;$<-%& %C.$0?& :9-&
>4"00$0?&>.=<-11E&

F9-& 1:.C<:C.-& =C:4$0-%& :=& :9-& .$?9:&
19=C4%&B-&#$-@-%&"1&>.$D".$4A&"&@"A&:=&

!"#$%&' ([' )' B0$5.&%' 1.%$,.$%&9' ' 16$%,&:' ;&%<"+5=>"00?'
@/<</A'B6+,&C.';0/+'

!"#$%&'((')'P%3&%5'6G'1$23"4"5"6+9''16$%,&:'';&%<"+5=>"00?'@/<</A'
B6+,&C.';0/+9'

!"#$%&' (D' \' 1$23"4"5"6+' B/.&#6%"&5' 2S' 1,/0&9' ' 16$%,&:' ;&%<"+5=>"00?' @/<</A'
B6+,&C.';0/+9'
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=.?"0$P-&"0%&D"0"?-&:9-&%-#-4=>D-0:&=;&:9-&<$:A&0=:&"1&"0&"B1=4C:-&>.=S-<:$=0&=;&"&>".:$<C4".&;C:C.-E&&&

71&%-1<.$B-%&"B=#-+&:9-&>".<-4&$1&:9-&C0$:&=;&"&1$0?4-&;"D$4A&"0%&:9-&BC$4%$0?&B4=</&;=.&:9-&<-44C4".&0-:@=./E&&
F9$1&$1&:9-&>=$0:&=;&%->".:C.-&;=.&:9-&1CB%$#$1$=0&.-?C4":$=01&;=.&:9-&-0:$.-&<$:A+&B=:9&;=.&.-%-#-4=>D-0:&"1&
@-44&"1&;=.&0-@4A&%-#-4=>$0?&".-"1E&

3$:9&:9$1&1$D>4-&1A1:-D&$:&$1&>=11$B4-&:=&;"<$4$:":-&%-#-4=>D-0:&:9":&"4$?01&%$.-<:4A&@$:9&:9-&#$1$=0&;=.&:9-&
;C:C.-&<$:AE&&

F9$1& $1& "& ;C0%"D-0:"4& 19$;:&
;.=D& <C..-0:+& <=0#-0:$=0"4&
4"0%MC1-&>4"00$0?E&G:&1-:1&:9-&
>".<-4& "1& :9-& D=1:&
$D>=.:"0:& -4-D-0:& =;& <$:A&
BC$4%$0?E& F9$1& $1& <.$:$<"4&
B-<"C1-& $:& 1:".:1& @$:9& :9-&
1D"44-1:&C0$:&=;&%-#-4=>"B4-&
4"0%& "1& :9-& %-;"C4:+& "0%&
<.-":-1& "0& -0#$.=0D-0:&
@9-.-& :9-& <=01=4$%":$=0& =;&
>".<-41+& @9$<9& C4:$D":-4A&
4-"%& :=& <$:AM/$44$0?& D-?"&
>.=S-<:1+& ".-& :9-& -I<->:$=0+&
"0%& <"0& =04A& B-& -I-<C:-%&
:9.=C?9& "& .$?=.=C1& >.=<-11&
=;&#".$":$=0&=.&-I<->:$=0E&G0&
:9$1&@"A&:9-&.-?C4":$=01+&@9$<9&C4:$D":-4A&9"#-&"&?.-":-.&$D>"<:&=0&:9-&;=.D&=;&:9-&<$:A&:9"0&"0A:9$0?&-41-+&
".-&$0<-0:$#$P$0?&"0%&%$.-<:$0?&%-#-4=>D-0:&:9":&$1&>-.;-<:4A&$0&"4$?0D-0:&@$:9&:9-&=.$?$0"4&#$1$=0E&&

F9-&<=DD=0&1:.":-?A&;=.&<.-":$0?&"&.-?C4":=.A&;."D-@=./&:9":&4-"%1&:=&:9-&$D>4-D-0:":$=0&=;&"&#$1$=0&$1&
:=&=#-.M.-?C4":-+&:=&:9$0/&"B=C:&"44&:9-&>=11$B4-&>-.DC:":$=01&=;&"&<$:A&"0%&"::-D>:&:=&-$:9-.&.-HC$.-&=.&
.-1:.$<:+&B"1-%&=0&:9-&%-1$.-%&=C:<=D-E&G:&$1&0=:&>=11$B4-&:=&C1-&:9$1&1:.":-?A+&:9-&$%-"&:9":&D=.-&.-?C4":$=0&
@$44& 4-"%&:=&"&D=.-&<=9-.-0:&"0%&>.-%$<:"B4-&=C:<=D-+&:=&?C$%-&:9-&?.=@:9&"0%&%-#-4=>D-0:&=;&<$:$-1E&&
F9-.-&$1&"&<=C0:-.$0:C$:$#-&$0#-.1-&.-4":$=019$>&B-:@--0&:9-&0CDB-.&=;&.-?C4":$=01&"0%&:9-&<=01$1:-0<A&
@$:9&@9$<9&"&>4"<-&$1&C4:$D":-4A&;=.D-%E&&

F9-&>4"0&9-.-&$1&:=&.-%C<-&:9-&.-?C4":$=01&:=&:9-&1$D>4-1:+&D=1:&<.$:$<"4&-4-D-0:1E&F9$1&1$D>4$;$-%&=.%$0"0<-&
D"/-1&$:&$D>=11$B4-&:=&>4"0&"0%&%-#-4=>&"&<$:A&:9":&$1&"&1-.$-1&=;&%$1<=00-<:-%&D-?"M>.=S-<:1E&F9-&=C:<=D-1&
@$44&"4@"A1&B-&9$?94A&<=00-<:-%+&@"4/"B4-+&%$#-.1-&<=DDC0$:$-1E&&3$:9=C:&:9$1&1$D>4-&1:.C<:C.-&$0&>4"<-+&
8"//"9+&0=.&"0A&=:9-.&<$:A+&@$44&-#-.&B-&:9-&/$0%&=;&>4"<-&-0#$1$=0-%&$0&:9-&=C:<=D-1&%-1<.$B-%&;=.&:9$1&
>.=S-<:E&&&

789:303;31$&<#=8/.-31$;>&

4.?3,8,&@."+#/&73A#&BCD&7E8."#&4#-#";&

4.?3,8,&F3$#&@."+#/;&+.$&G"1$-&7-"##-&HI2#&*&

J&K/1+5&3;&+1,2"3;#:&1G&.&4.?3,8,&1G&LM&@."+#/;(&

7-"##-&HI2#&*&N&M&4#-#"&4.?3,8,&<(O(P(&

7-"##-&HI2#&**&N&M&4#-#"&43$3,8,%&Q&4#-#"&4.?3,8,&<(O(P(&

7-"##-&HI2#&***&N&Q&4#-#"&43$3,8,%&RS&4#-#"&4.?3,8,&<(O(P(&

!"#$%&' (I' )' ;&%G6%-/+,&' B%".&%"/' G6%' ;/%,&0' 1"K&' /+3' 1"K&' E/%"/."6+5?' 1&.."+#' 7C' ]"-".5' G6%'
8&4&06C-&+.9''16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'
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F9-&:@=&-I"D>4-1&:=&:9-&.$?9:&%-1<.$B-&:9-&>9A1$<"4&=C:<=D-1&.-1C4:$0?&;.=D&:9-&$D>4-D-0:":$=0&=;&:9-&
>4"0K1&1CB%$#$1$=0&.-?C4":$=01E&F9-&.-1C4:1&$0<4C%-&"44&:9-&-4-D-0:1&:9":&".-&<.$:$<"4&:=&:9-&1C<<-11&=;&:9-&
<$:A+&@9$4-&>.=#$%$0?&"& .-?C4":=.A& ;."D-@=./& :9":&"44=@1& ;=.&"%">:":$=0&"0%&#".$":$=0+&<.-":$0?& :9-& .$<9&

C.B"0&;"B.$<& :9":& $1&"B1-0:& $0&8"//"9+&BC:&>.-1-0:& $0& :9-&@=.4%K1&
?.-":&<$:$-1E&

G:& $1& $D>=.:"0:& :=&0=:-& :9":&@9$4-& :9-&=.%$0"0<-& .-HC$.-1& 1D"44-.&
$0%$#$%C"4& >".<-41+& $:& $1& -0:$.-4A& >=11$B4-& ;=.& "& 1$0?4-&%-#-4=>-.& :=&
>4"0& "0%& %-#-4=>& "0& -0:$.-& <4C1:-.& =.& B4=</+& =.& -#-0& "0& -0:$.-&
0-$?9B=.9==%E& & F9-& =.%$0"0<-+& 9=@-#-.+& >.-<4C%-1& :9-&
%-#-4=>D-0:&;.=D&B-<=D$0?&"&%$1<=00-<:-%+&C0@"4/"B4-+&$14"0%&$0&
:9-&<$:AE&&

F9-.-& $1& 0=:9$0?& $0& :9$1& >.=>=1-%& ;."D-@=./& :9":& @$44& $09$B$:&
%-#-4=>-.&"<:$#$:A+&BC:&$:&@$44&>.=#$%-&"11C."0<-&:9":&0-@&>.=S-<:1&
@=0K:&%-:."<:& ;.=D&:9-&=#-."44& <9"."<:-.&"0%&>-.;=.D"0<-&=;& :9-&
<$:AE& F9$1& $1& 0=:& :9-& <"1-& <C..-0:4AE& & 8=1:& 0-@& >.=>=1-%&
%-#-4=>D-0:1& ".-& %$1<=00-<:-%& Q1C..=C0%-%& BA& "<<-11& .="%1& $0&
D=1:&<"1-1R+&"0%&<=D>4-:-4A&%$1<=00-<:-%&;.=D&:9-&"%S"<-0:&<$:AE&

F9$1& <"0& "41=&B-& :-1:-%& ":& 1<"4-+& "1& :9-& :@=&>4"01&%-D=01:.":-E& & F9-A& 19=@&#".A$0?& 4-#-41& =;& >4"00-%+&
>.=S-<:-%&%-#-4=>D-0:+&@9$<9&$1&%-#-4=>-%&$0<.-D-0:"44A+&@9$4-&D"$0:"$0$0?&"0&=#-."44&1:.C<:C."4&;=.D+&=.&
"1&"&D=.-&D".?$0"44A&>4"00-%+&"??.-?":-%&%-#-4=>D-0:&>.=<-11&:9":&.-1C4:1&$0&1=D-:9$0?&4-11&.-?C4".E&

&&

J=:9&9"#-&:9-&>=:-0:$"4&:=&B-<=D-&?.-":&>4"<-1+&0-$?9B=.9==%1+&"0%&%$1:.$<:1+&=0<-&>=>C4":-%&@$:9&.$<94A&
%$#-.1-&BC$4%$0?1+&>=>C4":$=01+&BC1$0-11-1+&<C4:C."4&"0%&>CB4$<&#-0C-1E&F9-A&".-&1$D>4A&>.=#$%$0?&:9-&4-?"4&
"0%&1>":$"4&1:.C<:C.-&:=&;"<$4$:":-&:9-1-&=C:<=D-1E&&&

X$?C.-&YZ&%-D=01:.":-1&:9-&<=0:."1:&B-:@--0&<C..-0:4A&>.=>=1-%&>.=S-<:1& $0&8"//"9&"0%&:9-&>4"00$0?&
;."D-@=./&;=.&:9-&>.=>=1-%&>4"0E&&&

)"<9&=;& :9-1-&>.=S-<:1+&"0%& :9-A&".-&"& 1D"44& .->.-1-0:":$=0&=;& :9-&<C..-0:&>.=>=1"41&"<.=11& :9-&<$:A+& $1&
=.?"0$P-%& @$:9& "& >.=S-<:$=0& =;& 4"0%& C1-1& Q.-1$%-0:$"4+& "%D$0$1:.":$=0& =;;$<-1+& ?=#-.0D-0:& =;;$<-1R+& "0&
$0:-.0"44A&%.$#-0&>4"0+&"<<-11&:9.=C?9&D"$0&".:-.$"41&=.&9$?9@"A1+&"0%&"&<=D>4-:-& 4"</&=;&<=00-<:$=0&:=&
;C:C.-&>.=S-<:1E&&F9$1&$1&:9-&%-;"C4:&;=.&<=0#-0:$=0"4&>4"00$0?+&1C>>=.:-%&BA&:9-&$0$:$"4&HC-1:$=0&"1/-%&$0&
-"<9&=;&:9-1-+&[@9":&$1&:9-&4"0%&C1-KE&&&

!"#$%&' (J' )' E/%"/."6+5' 6+' 1$23"4"5"6+' ;0/+59''
16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';%6O&,.9'

!"#$%&' (Q' )' P%.A6#6+/0' *+,%&-&+./0' R%6N.A' XY/-C0&9' ' 16$%,&:'
;&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'

!"#$%&' (L' )' H,,%&."4&' *+,%&-&+./0' R%6N.A' XY/-C0&9' 16$%,&:'
;&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'
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F9-& 74& 69"."19$;& 8=C0:"$0& >.=S-<:& QX$?C.-& YZ& M&
D$%%4-&$D"?-R&%-D=01:.":-1&-#-.A&-4-D-0:&=;&<$:A&
%-1$?0& "0%& >4"00$0?& :9":& $1& %-:.$D-0:"4& :=& :9-&
;C:C.-&=;&8"//"9E&JC:&$:&-I$1:1&$0&$:1&<C..-0:&;=.D&"1&
"& %$.-<:& .-1C4:& =;& :9-& %-#-4=>D-0:& "0%& >4"00$0?&
<.$:-.$"& :9":& ".-& $0&>4"<-E&71& 4=0?&"1& 4"0%MC1-&"0%&
:.";;$<& %-D"0%& ".-& :9-& ;$.1:& :@=& -4-D-0:1& =;& :9-&
>4"00$0?&>.=<-11+&:9-&.-1C4:&@$44&B-&:9-1-&>.=>=1"41E&&

G:K1& $D>=.:"0:& :=& C0%-.1:"0%& :9":& 1=D-=0-& @9=&
4$#-1&$0&:9$1&>.=S-<:&@$44&0-#-.&B-&"B4-&:=&4-"#-&$:&=0&
;==:E&G:K1&$D>=11$B4-&:=&@"4/&:=&:9-&0-I:&%$1:.$<:E&F=&
$44C1:.":-& :9-& <=0:."<:& B-:@--0& <C..-0:& D-?"M
>.=S-<:&%-#-4=>D-0:&"0%&:9-&>4"0+&:9-&"0"4A1$1&":&
:9-& 4-;:& %-D=01:.":-1&@9":&@=C4%& B-& $0<4C%-%& $0&
:9-&%-#-4=>D-0:&".-"&C0%-.&:9-&>4"0E&

J"@"B":+&$;&%-#-4=>-%&B"1-%&=0&:9-&>"."D-:-.1&=;&:9$1&>4"0+&
@=C4%& >.=#$%-& Y\& %$1:.$<:1+& -"<9& @$:9& $:1& =@0& %$1:$0<:&
<9"."<:-.+&"0%&Y]^&0-$?9B=.9==%1&@$:9&:9-&>=:-0:$"4&:=&<.-":-&
C0$HC-&$%-0:$:$-1&;=.&-"<9E&&

G:& @=C4%& >.=#$%-& =#-.& \+___& <4C1:-.1& =;& %-#-4=>D-0:+&
1C>>=.:$0?& <=DDC0$:A& "0%& ;"D$4A& <=9-1$=0+& "0%& ;C.:9-.&
>.=#$%$0?&"&1$?0$;$<"0:&#".$-:A&=;&>4"<-1&:9":&".-0K:&>4"00-%&=.&
>=11$B4-&$0&:9-&<C..-0:&J"@"B":&>.=>=1"4E&

`#-.& ]a+___& >".<-41& @=C4%& B-& <.-":-%+& -"<9& =;& @9$<9&
.->.-1-0:1&"0&$0%$#$%C"4&;"D$4A+&"&;"D$4A&:"/$0?&.==:&$0&:9-&<$:A+&
BC$4%$0?&"& ;C:C.-&=0& :9-&1"<.-%& 4"0%+&"0%&>=:-0:$"44A& :-01&=;&
:9=C1"0%1&=;&1D"44&BC1$0-11-1+&1C>>=.:$0?&:9-&<=DDC0$:AE&&

7:&"&#-.A&D"0"?-"B4-&bE_&X7(+&:9$1&.->.-1-0:1&=#-.&a_&D$44$=0&
1HC".-&D-:-.1&=;&%-#-4=>D-0:+&"&1$?0$;$<"0:&$0<.-"1-&%C-&:=&:9-&-;;$<$-0<A&"0%&>.=%C<:$#-&0":C.-&=;&:9-&
>4"0K1&%-#-4=>D-0:&>"::-.0&"0%&.-?C4":$=01E&

G0& :9-&>.=>=1-%&>4"0+& :9-&=.?"0$P":$=0"4& >4"00$0?&>4":;=.D&>.-<4C%-1&%$1<=00-<:-%&%-#-4=>D-0:E& & F9-&
>.=S-<:-%&B=C0%".$-1&B-:@--0&0-$?9B=.9==%1&"0%&%$1:.$<:1&%=0K:&BC;;-.+&.":9-.&:9"0&<=00-<:E&&)"<9&=;&:9-&
B=C0%".$-1&$1&"&1:.--:E&&*=:&"&.="%&=.&"&9$?9@"A+&BC:&"&1:.--:&:9":&$1&$09"B$:"B4-+&<.=11"B4-E&&

G:K1&$D>=.:"0:&:=&.-D-DB-.+&"1&@-&>4"0&:9-&;C:C.-&=;&:9-&<$:A+&:9":&:9-&B=C0%".A&$1&:9-&-4-D-0:&=;&:9-&<$:A&
:9":&?$#-1&>=4$:$<"4&"0%&1:.C<:C."4&>.-1-0<-&:=&-"<9&>4"<-T&"&9=D-+&"&>"./+&"&0-$?9B=.9==%+&"0%&:9":&:9-&
;C0%"D-0:"4&>C.>=1-&=;&"&B=C0%".A&$1&:=&B$0%&:=?-:9-.&:9-1-&-4-D-0:1&=;&:9-&<$:AE&7&B=C0%".A+&@9-:9-.&
:9-&@"44&B-:@--0&D-&"0%&DA&0-$?9B=.+&=.&:9-&L"."D&$1&$0:-0%-%&:=&B$0%&:=&:9$0?1&:=?-:9-.+&:=&4-:&-"<9&
-I$1:& $0& $:1&=@0&@"A+&@$:9& $:1&=@0& 4=?$<+&BC:&"4@"A1&B=C0%& :=?-:9-.& :9.=C?9& :9-&>.$=.& 1:.C<:C.-& :9":& $1&
D"0$;-1:&$0&:9-&4-?"4&1CB%$#$1$=0&=;&:9-&<$:AE&

!"#$%&'(T' )';/%,&0'/##%&#/."6+',/.&#6%"&5'/+3'-&#/)C%6O&,.'
&Y/-C0&59'16$%,&:';&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'

!"#$%&' (W' )' M/N/2/.' 3&4&06C-&+.' ,%".&%"/9' ' 16$%,&:'
;&%<"+5=>"00?'@/<</A'B6+,&C.';0/+9'
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&F9-&>4"0&"0:$<$>":-1&:9$1&"0%&>.=#$%-1&"&
@"A& :=& D"0"?-& %-#-4=>D-0:& @$:9=C:&
%$<:":$0?&C4:$D":-&;=.D&"0%&C1-E&F9-.-&$1&
0=& 1<-0".$=& $0& @9$<9& "& >.=S-<:& <"0& B-&
>4"00-%&"0%&%-#-4=>-%&$0&$1=4":$=0E&&F9-&
/-A& -4-D-0:+& ;.=D& :9-& >".<-4& :=& :9-&
L"."D+&$1&:9-&B=C0%".A+&"<:$#":-%&BA&:9-&
4-?"4& >.=<-11& =;& 1CB%$#$1$=0& "0%&
"0$D":-%&:9.=C?9&:9-&>.=<-11&=;&%-1$?0E&

G0& :9-& -0%+& :9-& 4"0%& C1-& >4"0& $1& "&
.-;4-<:$=0& =;& :9-& ?.=@:9& =;& #".$=C1&
>.=S-<:& :A>-1& "<.=11& "& 0-$?9B=.9==%+&
%$1:.$<:&=.&-0:$.-&<$:AE& G:& $1&1=D-:9$0?&:=&
B-&D"0"?-%+& :=& -01C.-& :9-& "<:C"4+& 0=:&
:9-& >.=>=1-%+& 4"0%& C1-& %$1:.$BC:$=0&

D--:&:9-&0--%1&=;&:9-&Q<C..-0:&"0%&;C:C.-R&.-1$%-0:1+&#$1$:=.1&"0%&"?-0<$-1E&

F9$1&$0<.-D-0:"4&%$1:.$<:&.->.-1-0:1&"&<=D>.-9-01$#-&D$I&=;&>.=S-<:&C1-1+&%$1:.$BC:-%&:=&D--:&:9-&0--%1&=;&
8"//"9K1& ?.=@:9& "0%& 1C>>=.:& :9-& =#-.".<9$0?& 1:.":-?$-1& "0%& ?="41+& 1C<9& "1& .-%C<$0?& :9-& 0--%& ;=.&
<=DDC:$0?&"0%&.-$0;=.<$0?&8"//"9K1&#"4C-&>.=>=1$:$=0&"1&"&>4"<-&:=&4$#-+&#$1$:&"0%&@=.19$>E&F9-&0--%1&=;&
.-1$%-0:1+&#$1$:=.1&"0%&"?-0<$-1&".-&D-:&$0&"&1C1:"$0"B4-+&"%">:"B4-&"0%&.-1$4$-0:&@"AE&

&

&

&

#

#

#

#

#

#
&

G0&:9-&-0%+&:9-&4"0%&C1-&>4"0&$1&"&.-;4-<:$=0&=;&:9-&?.=@:9&=;&#".$=C1&>.=S-<:&:A>-1&"<.=11&"&0-$?9B=.9==%+&
%$1:.$<:&=.&-0:$.-&<$:AE& G:& $1& 1=D-:9$0?& :=&B-&D"0"?-%+& :=&-01C.-& :9-&"<:C"4+&0=:& :9-&>.=>=1-%+& 4"0%&C1-&
%$1:.$BC:$=0&D--:&:9-&0--%1&=;&:9-&Q<C..-0:&"0%&;C:C.-R&.-1$%-0:1+&#$1$:=.1&"0%&"?-0<$-1E&

F9$1&$0<.-D-0:"4&%$1:.$<:&.->.-1-0:1&"&<=D>.-9-01$#-&D$I&=;&>.=S-<:&C1-1+&%$1:.$BC:-%&:=&D--:&:9-&0--%1&=;&
8"//"9K1& ?.=@:9& "0%& 1C>>=.:& :9-& =#-.".<9$0?& 1:.":-?$-1& "0%& ?="41+& 1C<9& "1& .-%C<$0?& :9-& 0--%& ;=.&
<=DDC:$0?&"0%&.-$0;=.<$0?&8"//"9K1&#"4C-&>.=>=1$:$=0&"1&"&>4"<-&:=&4$#-+&#$1$:&"0%&@=.19$>E&F9-&0--%1&=;&
.-1$%-0:1+&#$1$:=.1&"0%&"?-0<$-1&".-&D-:&$0&"&1C1:"$0"B4-+&"%">:"B4-&"0%&.-1$4$-0:&@"AE&

!"#$%&'(Z')';%6O&,.&3'E6%6+6"'F&55&00/."6+';0/+'!%/-&N6%<9'16$%,&:';&%<"+5=>"00?'
@/<</A'B6+,&C.';0/+9'

!"#$%&'D[')';%6O&,.&3'*+,%&-&+./0'75&'8"5.%"2$."6+9''16$%,&:';&%<"+5=>"00?'@/<</A'
B6+,&C.';0/+9'
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Abstract： 

The airport and its surrounding areas have promoted economic growth and urban 
development in the region. This paper is based on the Aerotropolis theory by John D. Kasarda, 
the father of the global aviation economy. This paper will summarise the experiences of existing 
Aerotropolis across the globe in terms of policy framework, economic characteristics, industrial or 
transport development layout. In this paper, by generalizing and summarizing practical 
experience, it is deemed that the planning method of airport economic zone includes four aspects: 
(1) introduce airport industry and function oriented by ‘time-critical’; (2) the site selection is
mainly in its ‘fast accessibility’ to the airport runway; (3) transportation should be beneficial to
improving the ‘connectivity’ between airport economic zone and airport runway; (4) establish the
corresponding ‘collaborative mechanism’ to realize the collaborative and efficient operation of
airport, airport economic zone and city.
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Coordinated Development 

1. Introduction
Economic globalization has increased the closeness of personnel and material exchanges between 
different regions, with airports and air transportation as important carriers. Based on the development of 
aviation finance, aviation logistics, biomedicine, cutting-edge manufacturing, tourism and other aviation-
related industries, the airport and its surrounding areas have promoted economic growth and urban 
development in the region. 

Take Amsterdam as an example, in 1986, the ‘van der Zwan’ committee and the transport lobby 
broadened the mainport concept. The mainport concept created by Schiphol Airport was recognized by 
the committee and lobby. In response to the economic recession, The national government adapted the 
mainport concept in 1988. In the Fourth Report on Spatial Planning the mainport concept appeared. One 
of the cornerstones of the Fourth Report is Nederland Distributieland (the Netherlands, distribution land). 
Trade, transportation and distribution are the areas of expertise in the Netherlands. The Fourth Report 
pointed out that strategic investments in the expansion of the two mainports, Schiphol Airport and the 
Port of Rotterdam, are necessary. The growth potential of Schiphol Airport has received widespread 
attention for the first time, and people generally agree that the development of the airport promotes 
economic development (Cammen & Klerk, 2003). Taking the mainport concept as an example, the Dutch 
government emphasizes that the mainport is an important economic engine in the Netherlands. Schiphol 
Group stated that the mainport is a hub for global transportation flows between the world's major 
economic regions(Jong, 2006). Schiphol has become the main economic growth engine in the national 
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development strategy. The Amsterdam metropolitan area is affected by the development and 
construction of the airport, and the entire city area has participated in the development of the airport 
economy. This allowed the Netherlands to finally gain new momentum and direction after a long 
economic recession in the second half of the last century. Airports are extremely important for urban 
development. 

As a significant policy area macroeconomic control and an important carrier of high quality development 
of local economy, airport economic zone’s planning method is different from that of ordinary urban areas, 
especially in the era of developing ‘speed economy’ based on time efficiency, air transportation is a major 
route to improve transportation efficiency and benefits, therefore, the airport economic zone with air 
transportation as its core power is supposed to take the improvement of ‘time-critical value’ as its main 
orientation. This paper will summarise the experiences of existing cases across the globe in terms of 
policy framework, economic characteristics, industrial or transport development layout. In this paper, the 
case-study method is adopted to generalize and summarize planning method of airport economic zone 
based on ‘time-critical’ orientation. 

2. Research Background 
2.1. Airport Economic  

In 1991, Kasarda proposed the fifth-wave theory, supporting the assertion that air transport could meet 
the requirement for long-distance, wide-space, high time efficiency in international trade (Kasarda, 
Rondinelli & Ward, 1996). Economies of speed provided by air transport is a form of economic power that 
is completely different from economies of scale. 

Aerotropolis is a metropolitan sub region whose infrastructure, land use, and economy are centred on an 
international airport. It consists of two components – the airport’s aeronautical, logistics, and commercial 
facilities that make up a multimodal, multifunctional ‘airport city’ at its core and outlying corridors and 
clusters of aviationoriented businesses and industries that benefit from proximity to each other, the 
airport, and other key transport infrastructure. The primary value proposition of aerotropolis is that it 
offers businesses located near or with good transport access to the airport speedy connectivity to their 
distant suppliers, customers, and enterprise partners. 

The following difficulties may exist in the planning of the airport economic zone in China: (1) The internal 
plans of the airport and the urban plans involve different profit-making entities, which make it 
challenging to coordinate with each other；(2) To achieve quick transportation access to the airport, the 
airport corporation, government departments and relevant passenger and cargo enterprises need to 
agree on the project's location, the construction of the road network and the control of the fencing 
network, etc. However, it is not easy to coordinate the implementation of the project at the moment. (3) 
The import of industry around airport should follow the principle of ‘time-critical value’ to avoid excessive 
pursuit of economies of scale. 

Kasarda pointed out that the main points for the development of airport economy are: improving the 
efficiency of airport ground transportation and the coordination of multimodal transportation and 
aviation plans; at the same time, connecting more global suppliers and customers through route 
improvement and corporate partners; build a complete set of logistics and commercial facilities to 
support airlines, air travellers, aviation-related companies and their employees. Attract high-end, just-in-
time (JIT) manufacturing and distribution facilities, tourists, and modern business services, especially the 
importance of introducing TIME-CRITICAL oriented industries. 
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2.2. Time-Critical Value 

Just-in-time manufacturing (JIT) is a system designed to reduce product production time while shortening 
supplier response time. TIME-CRITICAL-oriented industries are considered to be an important basis for 
judging whether air cargo or passenger flow services are fast, efficient, and high-value. The concept of 
instant value was applied in the research of logistics and system network in the early days, used to 
express quick dispatch for the purpose of shortening time (Dai  & He, 1995), an expression of the time 
sensitivity of transportation.  TIME-CRITICAL-oriented industries refer to those industrial functions that 
have a high demand for fast transfer. 

In this paper, by generalizing and summarizing cases, it is deemed that the planning method of airport 
economic zone includes four aspects: (1) introduce airport industry and function oriented by ‘time-
critical’; (2) the site selection is mainly in its ‘fast accessibility’ to the airport runway; (3) transportation 
should be beneficial to improving the ‘connectivity’ between airport economic zone and airport runway; 
(4) establish the corresponding ‘collaborative mechanism’ to realize the collaborative and efficient 
operation of airport, airport economic zone and city. 

3. Introduce Airport Industry and function oriented by ‘time-critical value’ 
3.1. Features of industrial functions 

Time-critical value focuses on: the value generated by delivering products or services to customers in the 
global market in a very short period of time. In an aerotropolis, industries relying on the development of 
airport transport are oriented by the ‘time-critical value’. This type of industry has five characteristics: (1) 
It is the high value-added industrial link and functional link in the industry chain, for example in the 
assembling link of smart phones, the assembled smart phones must be instantly delivered to global 
clients via air transport; (2) it is highly time sensitive, for example the flower auction market in the 
Netherlands is ten minutes' drive to the south of the airport, and freshly cut flowers can be immediately 
distributed in the world via an expressway; (3) it needs to minimize the time and cost and maximize the 
safety in transport, for example the biomedical industry in Minneapolis requires both policy and facility 
guarantees, including full-journey cold chain transport, customs clearance in air and seamlessly 
connecting to cold storage on the ground; (4) it needs to maximize the connections between the airport 
and the supply chain along extensive air routes, for example the Memphis Airport is connected to 
American cities and even most countries and regions in the world depending on the extensive national 
and international air routes established by the FedEx; and (5) it needs a short connection between the 
production base and the airport runway, or the industrial value will be degraded by a long connection. 
Successful airport comprehensive bonded zones, such as the comprehensive bonded zone at the north of 
Xinzheng International Airport, are all directly connected to airport runways, with instant production, 
logistics and e-commerce services are deployed inside. 

3.2. List of industrial functions 

The orientation of ‘time-critical value’ for the industry around an airport relates to: the speed to access 
global markets, the market agility of the product, and the connectivity to the global markets or supply 
chains. These were proved by Foxconn's work in the Comprehensive Economic Experimental Area at 
Zhengzhou Airport, as when an instant order for Apple mobile phones was generated, related parts were 
instantly delivered from global suppliers to the comprehensive bonded zone in this experimental area via 
air transport, then assembled and packed by skilled workers immediately, and finally the finished 
products are bonded and distributed to global markets. Because of such efficient production, the output 
of mobile phone from Zhengzhou shared more than 1/6 of the global output in 2018; and in the first 
quarter of 2020 when the COVID-19 was at its worst, Foxconn's factory in Zhengzhou, oriented by the 
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concept of time-critical value, still achieved a total import and export volume of RMB 60 billion, sharply 
increased by 14.8% year on year (Yang ling, 2020). 

Among goods transported by air, flowers, fresh food, electronic products, medicine and medical 
equipment, express e-commerce packets, and high-tech product parts, etc. are highly dependent on 
‘time’, and related production, processing, logistics, management and R&D are mostly added with high 
time-critical value. Moreover, traveling businessmen and industrial servicemen are those with high 
demand for air passenger transport, and more than 50% of international tourists and more than 90% of 
commercial service exports are transported by air. For example, a KPMG's office is housed in ‘the Squaire’, 
a complex outside the Frankfurt Airport terminal, a large number of high-tech headquarters and media 
companies are located in the Crystal City outside Washington Reagan National Airport, and these white-
collar workers demand high for fast connection to global customers, which is an epitome for the time-
critical value of passenger transportation. 

Concluded from global cases, a list of industries with ‘time-critical value’ is obtained:(1) Logistics service 
providers: aviation logistics, value-added logistics, cold chain and other special logistics;(2) Manufacturers: 
manufacturers of semiconductors, computer chips, computer and electronic parts, suppliers of important 
aircraft parts, manufacturers of scientific or medical industrial supplies, optical and small high-value 
devices, manufacturers of fast-moving clothing and fashion clothing accessories, manufacturers of 
medical equipment, manufacturers of fresh and perishable products, gem, jewelry and watches, and 
manufacturers of special auto parts, etc.;(3) Aviation-related service providers: airlines, aircraft 
maintenance, training, airline services, and aviation catering, etc.;pharmaceutical biotechnology contract 
manufacturing companies and clinical research organizations (CRO);(4) Universities engaged in 
technological innovation and scientific research; (5) Related service industries: law, audit, accounting, 
consulting, media, management, finance, corporate headquarters or general office areas, conferences 
and exhibitions, hotels, leisure and entertainment, and sports venues. 

4. The site selection is mainly in its ‘fast accessibility’ to the airport runway 
4.1. Location of the airport economic zone 

The core goal of the location of the airport economic zone is to maximize the ‘accessibility’ to the airport, 
and to increase the ‘time-critical value’ of land use from the site selection level. Airport economic zones 
are usually located based on two principles: (1) In China, an airport economic zone is generally delimited 
by policies from top to bottom, it's usually large and arranged around the airport, and occupies all 
construction land around the airport as much as possible; and (2) some internationally mature airport 
economic zones gradually developed from bottom to top, such as the airport economic zone at the 
Amsterdam Schiphol Airport in Netherlands and the airport economic zone at the Paris Charles de Gaulle 
Airport in France, generally focus on the land use efficiency and the airport accessibility. 

In China, Beijing Capital Airport Economic Demonstration Zone (115.7km²) approved in 2019, Guangzhou 
Airport Economic Demonstration Zone (135.5km²) approved in 2016 and Hangzhou Airport Economic 
Zone (142.7km²) approved in 2017 have similar characteristics that the land areas are large and they are 
planned closely around airports. 

Mature airport economic zones gradually formed are significantly different from the above zones in 
locating. For example, the airport economic zone around the Amsterdam Schiphol Airport was located 
and built with the development of the Amsterdam metropolitan, governments at all levels, airport groups 
and developers were organized into a unified foreign investment promotion and enterprise location 
recommendation agency (the AAA agency, Amsterdam Airport Area) to assist companies in locating 
(Amsterdam Airport Area, 2021). The adjacent areas of the airport mainly distributed some logistics parks 
and business parks, covering the headquarters of air transport, electronic information and high-tech 
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companies, as well as insurance, financial consulting, hotels, tourism and leisure industries, etc.; and the 
original management mechanism of the airport economic zone directs the efficient development and use 
of land. The Amsterdam airport economic zone is arranged along the traffic lines and combines 
expressways, high-speed railways, national railways and intercity railways, as a result, the accessibility 
between the airport and the zone is improved and the land value of the airport economic zone is 
heightened, which can be proven by the rents for Zuidas and BP Rickerpolder parks, and the rents for 
parks and offices distributed around the airport zone are also higher than those in the urban centre. 

   

Beijing Airport Economic Zone Guangzhou Airport Economic 
Zone 

Hangzhou Airport Economic 
Zone 

Figure 1. Airport economic zones’ location of China. Source: Author 

 

Figure 2. Amsterdam Schiphol Airport area’s business and industry parks’ location. Source: Author 
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Urban Area Rent（€/m²/year） 

Amsterdam downtown area 500-600 

Zuidas,Riekerpolder and so on 600-700 

Airport area 550-650 

Table 1. Office rentals comparison of different areas. Source: Data compilation on Dutch real estate website 

4.2. With the impact of the airport fence, the length of time to enter the airport from 

airport economic zone is important 

As a construction and development area independently operated by the airport group, the airport is 
usually strictly fenced and with fixed entrances and exits. Therefore, it is not that the closer to the airport 
fence, the easier to connect to the airport runway or terminal building; some airport economic zones are 
located near the fence but have to detour to the airport entrance. This is a significant difference which 
can be proven by accessibility analysis and comparison: 

 

 

PEK and Beijing airport economic zone (take 

25min on average) 

ICN and Songdo (take 4min on average) 

 

 

SHA and Hongqiao CBD (take 5min on 

average) 

AMS and Zuidas (take 17min on average) 
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Time to airport's main entrance  

 

Table 2. Accessibility between airport and Airport economic zone. Source: OpenStreetMap 

It's found that New Songdo City is 25km away from the Incheon Airport, and the Zuidas area is 15km 
away from the Amsterdam Schiphol Airport, both can be directly connected to the airport entrance or 
terminal building through expressways or railways in 14mins and 17mins respectively, much better than 
the Capital Airport economic zone. The Capital Airport economic zone closely surrounds the airport, and 
the farthest border is within ten kilometers from the airport border, but it averagely takes 25mins to 
enter the airport from the entire airport economic zone. 

The Amsterdam airport economic zone was planned upon the importance attached to airport 
accessibility and the direct connectivity to the airport entrance, it was located mainly in consideration of 
the highway and expressway network entrances and exits, railway and rail transit stations, surrounding 
areas, and the airport entrance and exit, and the general layout is decentralized (see Figure 2 for details). 
For example, the Zuidas area was built around the railway station, and the financial offices and European 
corporate headquarters and bases settled there have greatly extended the airport peripheral service 
functions and attracted the settlement of ‘time-critical value’ oriented industries. 

5. Transportation should be beneficial to improving the ‘connectivity’ 
between airport economic zone and airport runway 
An airport economic zone must be located in consideration of the connectivity to the passenger and 
cargo entrances of the airport. Location is as important as traffic connectivity. In areas where the ground 
traffic and the airport are not well connected, it is recommended to build inter-city railways, rail transit, 
and the highway and expressway networks to form comprehensive traffic routes, improve the 
connectivity between the airport economic zone and the airport entrance, so as to achieve the fast 
centralization and decentralization of passengers and goods in the zone. 

5.1. Freight distribution: truck transport completes ‘warehouse to client gates’, 

multimodal containers complete ‘ warehouse to warehouse’ via rail lines. 

As an important means of airport cargo centralization and decentralization, truck transport can be easily 
achieved by establishing a good land transport infrastructure and an internal cargo transport 
management system for the airport. In recent years, it has come up with an idea of establishing ‘air-rail 
transport’ for high-speed railway cargo transport and airport cargo transport to realize multimodal 
transport via ‘railways, highways and airports’. International transport expert Ram Menen has mentioned 
two practical cases in which he participated in relation to the author's view on ‘railway — highway — 
airline’ cargo transport: the first is that the KLM Royal Dutch Airlines has made an experiment to establish 
a cargo transport connectivity between the Amsterdam Schiphol Airport and the railway station in the 
middle of 1990s, but it was finally discontinued due to frequent cargo transfer and too much time wasted. 
The other one is the ‘station-to-station’ long-distance trunk line transport by multimodal containers on 
railway plus the ‘station-to-gate’ short-distance connection by trucks, which can effectively accelerate the 
transport as containers are not separated per se during the entire course. Dubai has made a success in 
paving special cargo railways between two international airports, and because of such high efficiency 
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achieved by multimodal containers, the cargo owners could hardly feel any time loss due to transfer 
between the two airports. 

Based on the experience of Netherlands and Dubai, it's the major trend to develop multimodal cargo 
transport for future airports and also the major way to improve the cargo transfer between the airport 
economic zone and the airport by building dedicated cargo transport highways and railways between the 
airport economic zone and the airport, connecting the airport cargo zone to the external logistics bases, 
completing the ‘station-to-gate’ by trucks, and completing the ‘station-to-station’ by multimodal 
containers. 

5.2. Passenger distribution: transit through airports, high speed railways, railways and 

high-speed roads 

As for passenger transport, an integrated transportation system may be created by connecting the 
airport to highway, expressways, high-speed railway, and rail transit. For example, the Incheon Free 
Economic Zone has developed into an airport economic zone composed of several core areas which are 
connected to the airport economic zone by different modes of transportation. Before 2003, the 
passenger transport via the Incheon Airport had reached 2 million, and the airport was supported by 
favorable transport infrastructure and communication conditions. From 2003, Incheon began to develop 
its airport-related economy and promote the development of the Northeast Asia logistics center based 
on the ‘multimodal transport’. Since 2015, the development of sub-areas has made initial achievement. 
To be specific, the Yeongjong area is closely arranged around the airport and connected to the airport 
terminal building via ground transport and multi-mode rail transit, with a lot of aviation industrial centers 
and airport entertainment and leisure functions distributed, of which the most distinguished is Songdo 
International and New Songdo City, for which a large sea-crossing bridge was built to connect the airport 
directly, and it only takes 17 minutes to enter the airport. 

 

Figure 3. IFEZ and citis around it. Source: Website of IFEZ 
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The transfer between the airport and high-speed railways, rail transit, highways, and expressways has 
accelerated the construction and development at the highway and expressway entrances, exits, stops 
and rail transit stations. In the Amsterdam airport economic zone, the investment promotion and 
enterprise location recommendation agency AAA (Amsterdam Airport Area), in order to control the 
valuable land around Lelystad Airport — the second airport in Amsterdam (it will gradually replace the 
international passenger transport function of Amsterdam Schiphol Airport), has targeted the land for 
logistics and commerce at the entrances and exits of the nearby Express Highway A6 as important blocks 
in the airport economic zone. The airport economic zone can be developed by effectively improving its 
‘time-critical value’ through connecting fast transport into the airport transport infrastructure. 

6. Establish the corresponding ‘collaborative mechanism’ to realize the 
collaborative and efficient operation of airport, airport economic zone and 
city 
The establishment of an efficient coordination mechanism inside and outside the airport should be 
included as an important part in planning an airport economic zone, and an important strategy for the 
development and management of the airport economic zone in the future. 

The airport and the city are two separate subjects, and the key to the development of the airport 
economic zone is to optimize the connection to the airport. The aforementioned "industry introduction", 
"spatial location", and "transport connection to the airport" are essentially depending on the 
coordination between the airport economic zone and the airport. As two main bodies, it's more or less 
hard for the airport group and the local government to coordinate between them, so there will be some 
contradictions in construction between the airport economic zone and the airport. 

For example, the Frankfurt Airport, there is a 30-hectare airport industrial park outside, named "Gateway 
Gardens" (Gateway Gardens, 2021, in which there is an aviation food base to supply food for the airport, 
the food must be quickly sent into the airport and onto the planes after being made, and thus a special 
cargo passage is set between this industrial park and the airport fence and connected to a road inside the 
airport to greatly improve the efficiency to serve the airport. This is based on the efficient and 
coordinated operation of the airport and the external airport economic zone. 

In order to realize the internal and external collaboration between the airport and the airport-related 
economy, there are two common strategies: one is to promote collaborative development by a company 
jointly operated by the management entities inside and outside the airport, for example, Hongqiao hub 
area is operated by a company with shares held by several entities; and the other is to establish a non-
profit platform organization to assist the government in making decisions, attract investment and help 
enterprises select locations and settle in, and provide economically reasonable, market-worthy, high 
operation efficiency policies and suggestions in consideration of all interested entities. 

6.1. Multi-entity companies operate in collaboration for the benefit 

In Hongqiao hub area (the airport, railway station and surrounding areas), the integrated investment and 
construction management entity is Shanghai Shenhong Investment and Development Co., Ltd. (Shenhong 
Company for short). The Company was mainly controlled by Shanghai Airport Group, and jointly 
controlled by Shanghai Jiushi Group and Shanghai Land Reserve Center. The three shareholders represent 
governmental funds, governmental land, and the airport, and they combine the airport group and the city 
government to coordinate the work in the airport, the railway station and the peripheral business zones 
(Liu Wujun, 2014). 

As the airport economic zone of Hongqiao Airport and located in the periphery of the airport, Hongqiao 
Business District is also planned, invested in and constructed by Shenhong Company, and 
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comprehensively managed by Hongqiao Business District Management Committee as the local office. 
Since the Company's shareholders represent the airport, the government, and the land supplier 
respectively, it has integrated the development of the airport and the external airport economic zone, 
and resolved many problems in plan implementation. And meanwhile, in order to develop the 
construction more efficiently, a more extensive coordination mechanism was established through 
Shenhong Company, and civil aviation, railway, airport companies, maglev companies, subway companies, 
long-distance bus companies, taxi companies, and related municipal units were invited to coordinate the 
construction affairs inside and outside the airport.( Shanghai Shenhong Investment Development Co., 
Ltd., 2021) 

6.2. Non-profit platform to guide construction 

In the Amsterdam airport economic zone, two core development companies — Schiphol Real Estate 
Corporation and Schiphol Regional Development Corporation were established, in which the airport 
group (Schiphol Group) invested and governments at all levels participated and directed. During the 
development state of the airport-related economy, as mentioned above, a public-private cooperation 
platform (AAA) was established by the develop company, the government, and the airport to support the 
government work and coordinate all affairs in the zone. It is distinct that the development company 
represents the interests of local and provincial-level governments and airport group, and the non-profit 
organization AAA platform fairly represents the common interests of the above entities. 

AAA, a government-led platform organization makes no profit for itself but is fair to coordinate multi-
entity collaborative development so that all participating entities can make profits together. In the 
Amsterdam airport economic zone, when a company that intends to settle in fixes a location at the 
airport as recommended by AAA, AAA will introduce the company to the land owner and developer, and 
AAA is also responsible for the operation, advertisement and management of the development area. To 
maximize the collaboration for more interests, AAA platform is engaged with many partners, including 
real estate developers, banks, logistics companies, green parks, and investment companies, etc. 

7．Summary 
The airport economic zone has been developed in China for more than 20 years and 17 national airport 
economic zones have been approved since 2013. Each airport economic zone represents the most 
advanced, fastest and most distinctive industry in the region, and also orients the high-quality urban 
development. In the world, many countries are carrying out development and construction plans for 
"airport zones". The strategy and method of "time-critical value orientation" should be followed to 
improve the aerotropolis land use efficiency, attract "high value-added" industries, plan the integrated 
transport complying with the airport-related characteristics, and optimize the coordination mechanism 
inside and outside the airport. 

In this paper, by generalizing and summarizing cases, it is deemed that the planning method of airport 
economic zone includes four aspects. 

(1) Introduce airport industry and function oriented by ‘time-critical’. First, time-critical value focuses on: 
the value generated by delivering products or services to customers in the global market in a very short 
period of time. Second, the orientation of "time-critical value" for the industry around an airport relates 
to: the speed to access global markets, the market agility of the product, and the connectivity to the 
global markets or supply chains. 

(2) The site selection is mainly in its ‘fast accessibility’ to the airport runway. First, the core goal of the 
location of the airport economic zone is to maximize the "accessibility" to the airport, and to increase the 
"time-critical value" of land use from the site selection level. Second, it is not that the closer to the 
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airport fence, the easier to connect to the airport runway or terminal building; some airport economic 
zones are located near the fence but have to detour to the airport entrance; so the length of time to 
enter the airport is the key factor. 

(3) Transportation should be beneficial to improving the ‘connectivity’ between airport economic zone 
and airport runway. First, freight distribution: truck transport completes " warehouse to client gates", 
multimodal containers complete " warehouse to warehouse" via rail lines. Second as for passenger 
transport, an integrated transportation system may be created by connecting the airport to highway, 
expressways, high-speed railway, and rail transit. 

(4) Establish the corresponding ‘collaborative mechanism’ to realize the collaborative and efficient 
operation of airport, airport economic zone and city.  In order to realize the internal and external 
collaboration between the airport and the airport-related economy, there are two common strategies: 
one is to promote collaborative development by a company jointly operated by the management entities 
inside and outside the airport; and the other is to establish a non-profit platform organization to assist 
the government in making decisions, attract investment and help enterprises select locations and settle 
in, and provide economically reasonable, market-worthy, high operation efficiency policies and 
suggestions in consideration of all interested entities. 
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Abstract 

The ancient town is a small town that has survived in history, and its traditional form is basically 
unchanged. In recent years, some ancient towns have experienced the destruction of the 
traditional spatial structure, the disappearance of the sense of place, and the breaking of context 
in the process of economic development. How to not only inherit the historical context, but also 
meet the current development demands, and improve the connection between history, the 
present and the future, has become an urgent problem to be solved in the development process 
of the ancient town. First of all, this article quantitatively analyzes the spatial form of the ancient 
town in southern Shaanxi from the aspects of physical boundary, land use, street and building. 
Secondly, on the basis of quantitative analysis, the paper analyzes the reasons for the differences 
in indicators between different ancient towns from the aspects of environment, economy, 
transportation  and residents' needs. Finally, the author attempts to search for ways to improve 
the connectivity of history, present and future in the development of ancient towns, in order to 
provide references for the development of ancient towns at home and abroad. 
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1. Introduction 
The research object of urban morphology has always been closely integrated with the material space of 
the city, and with the development of science and technology. The methods of urban morphology 
research are increasingly developing in the direction of quantification and digitization. Different from 
pure qualitative research methods that lack quantitative descriptive or descriptiveness, quantitative 
research is based on data and models to make the analysis results relatively objective and accurate. From 
the perspective of the quantitative research on urban morphology, it is not the research method that has 
only been formed in recent years. From the early days of urban morphology, the spatial measurement 
and analysis of buildings and blocks is the most basic quantitative method. For example, the early analysis 
of German town plans involved the measurement of plot boundaries and dimensions. In the book " The 
Death and Life of Great American Cities " written by Jane Jacobs in 1961, it is proposed that cities as 
complex organisms have diversity and need to use a new way of thinking of complex systems to solve the 
problems of big cities, while qualitative analysis, traditional measurement analysis or econometric 
methods seem to be unable to effectively solve the complex problems of complex systems. This research 
has become one of the classical theoretical foundations of quantitative research on urban morphology. In 
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the modern sense, the book that takes the quantitative study of urban morphology as a theoretical 
method is the book "spatial social logic" written by B. Hillier and J. Hanson in Britain in 1984. This study 
puts forward the spatial analysis technology of spatial syntax. The quantitative analysis of urban form in 
China has gradually changed from static structural form analysis to dynamic space-time succession 
analysis, from interpretation to simulation and prediction, from two-dimensional analysis to three-
dimensional visualization. Ai Nanshan (1994), Zhang Yuxing (1995), and Li Jiang (2004) use geographic 
information systems and remote sensing technologies to study urban spatial morphology. Yang Junyan 
(2006) uses quantitative methods to study the spatial form of urban central areas. Duan Jin (2007, 2015), 
Yang Tao (2006), and Sheng Qiang (2014) apply spatial syntax to spatial cognition, architectural design, 
and urban planning management. 

In recent years, with the improvement of urbanization and the rise of ancient town tourism, the space of 
most historical and cultural villages and towns in China has expanded significantly (Wei fengqun et al., 
2016). In the process of spatial expansion, the spatial form of the ancient town has problems of 
uncoordinated development, such as the uncoordinated style of the old and new areas, the unbalanced 
land layout, and the chaotic spatial order (Peng Jun, 2010). The international charter and the policies of 
the Chinese government have gradually increased their emphasis on the coordinated development of 
new and old regional spaces. In the regulations on the protection of famous historical and cultural cities, 
towns and villages in 2008, it is proposed that "famous historical and cultural villages and towns should 
maintain and continue their traditional pattern and historical style, and correctly handle the relationship 
between economic and social development and the protection of historical and cultural heritage". In 
2011, "Proposal on Historic Urban Landscapes" advocated the formation of a continuous and harmonious 
relationship between the past, present and future of urban space and social relations (Oers R.V, Zhou Jian, 
2012). The coordinated development of the spatial form of the new and old areas of the ancient town 
can meet the needs of the protection of the old area of the ancient town and the development of the 
new area (Huang Liwei et al., 2018). Coordinated development refers to promoting the development of 
different system elements from a disordered and differentiated state to an orderly and coordinated state. 
The synergy between different subsystems can form an overall macroscopic motion form that is better 
than the sum of the motions of each part (H.Haken, 2005). The spatial development of the ancient town 
should realize the continuation of history, reality and the future. The old area of the ancient town should 
protect the traditional spatial characteristics, and the construction of the new area should continue the 
spatial context. 

The scientific measurement of the status quo of the spatial coordination of the new and old regions is the 
basis of the coordinated development strategy. However, from the quantitative analysis of the existing 
spatial form, it mainly evaluates the overall protection status, value and urban style of ancient villages 
and towns. There is a lack of evaluation on the internal differentiation of ancient towns in relevant 
studies. Therefore, based on previous studies, this study evaluates the differentiation status of the old 
and new areas of ancient towns in southern Shaanxi, and analyzes the main influencing factors that affect 
the differentiation status. Finally, the morphological development guidance strategy of ancient towns in 
southern Shaanxi is proposed to provide reference for the coordinated development of historical and 
cultural villages and towns. 

2. Research area and quantitative analysis method 
2.1. Research area 

The ancient town of Southern Shaanxi is located in the Qinba Mountains. The traditional buildings, 
ancient streets, and cultural relics left over to this day are rare living fossils of the traditional culture of 
Southern Shaanxi. They are typical and representative of China's excellent regional culture. From the 
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perspective of its spatial distribution, the ancient towns of southern Shaanxi are mainly located on 
important transportation lines that pass through the Qinling Mountains and Bashan Mountains and 
connect the Guanzhong area with Sichuan and Hubei provinces. Judging from the historical background 
of the formation of the ancient town, historically busy shipping and commercial activities have greatly 
promoted the economic development of southern Shaanxi and the exchange and integration of multiple 
cultures, making the ancient town of southern Shaanxi form a landscape that brings together various 
architectural styles from the north to the south. In recent years, affected by the improvement of 
urbanization and the development of tourism, the spatial form of ancient towns in southern Shaanxi has 
developed disorderly and the layout of buildings has been chaotic. This study selected the representative 
towns of Qingmuchuan, Manchuanguan, Shuhe, Fenghuang, and Wuguan among the ancient towns in 
southern Shaanxi for detailed quantitative analysis. 

2.2. Data Sources 

The data sources in this study mainly come from aerial photographs of drones and data from field surveys. 
The current boundary of the ancient town is to delimit the main built-up area on the basis of drone aerial 
photos. The scope of the old area refers to the historical boundary of the Qing Dynasty. The scope of the 
new area refers to the area outside the old area in the concentrated construction area of ancient towns. 
The land use data and the number of building floors come from on-site surveys. The data of floor area 
ratio and building density are calculated based on drone aerial photographs and field survey data. 

2.3. Quantitative analysis method 

2.3.1. Analysis of Measurement Methods in Related Research 
The measurement indicators in related studies are mainly developed from spatial structure, land layout, 
street and courtyard, and mainly use mathematical analysis, spatial syntax analysis, and GIS analysis.  

Spatial structure is the internal connection of functional activities and the projection of socio-economic 
structure on land use(WU Zhiqiang&LI Dehua,2011). Existing researches have been carried out mainly 
from the aspects of urban pattern, urban context and urban texture that make up the spatial structure. 
Zhang Jie & Wu Yanan (2010) quantify the traditional village morphology from the four aspects of site 
selection, axis, scale and sight. Wang Yansong et al. (2012) selected the indicators of mountain 
surrounding, openness, average water body width, water body slope, and plant coverage to measure the 
settlement landscape pattern. Tong Lei (2016) evaluated the rationality of spatial texture using texture 
similarity index. 

The layout of land use is an intuitive expression of the function of the plot in the space. A reasonable 
layout of the ancient town land can save land resources and promote the coordinated development of 
the old and new areas. Quantitative research on land layout has been carried out from the aspects of 
land use efficiency and development intensity. Lin Zhaowu (2015) selected land use scale, land use ratio, 
building density, floor area ratio and other development intensity indicators to quantitatively analyze the 
land use form. Wei Lang et al. (2018) selected spatial entropy and dissimilarity index to analyze land use 
patterns. Ye Yu et al. (2016) selected indicators such as functional mixing degree, construction intensity, 
and building form to describe the characteristics of urban spatial form. 

The street is an important element in the urban form. The related research mainly quantifies the streets 
from the aspects of geometric relations, aesthetic standards, and traffic efficiency. Yuan Sinan (2012) 
selected topological indicators and street network density to analyze street networks. Ding Wovo et al. 
(2013) analyzed the richness of streets by the number of different types of road intersections and their 
proportion in the total road intersections. There are also many scholars who use spatial syntactic 
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connectivity, topological depth and other indicators to quantitatively analyze street shapes(DUAN 
Jin,2007; Sun Tongyu et al.,2019). 

The building is the basic unit of urban space and the bottommost element of the organizer of urban space. 
Relevant research mainly selects indicators from the courtyard's geometric relationship, combination 
relationship, position relationship for quantitative analysis. He Yi et al. (2014) proposed a courtyard space 
comparison prototype similarity method to quantitatively analyze the combination relationship. Pu 
Xincheng (2012) proposed to measure the positional relationship of courtyard space through the 
quantitative index of building order. 

Table 1.  Correlation Quantitative Study of Material Elements in Ancient Town. Source: related research. 

Different 
aspects 

Related indicators method Related research 

Spatial 
structure 

Grid scale, The angle between the axis 
and a reference object (mountain peak) in 
the village, Topology depth, Situation of 
control, Integration, Fractal dimension, 
Mountain enclosure, openness, average 
water body width, water body slope, and 
plant coverage, Spatial texture similarity 

Mathematical 
analysis, 
spatial syntax 
analysis, GIS 
analysis 

Zhang Jie et al. (2010), 
Wang Haofeng et al. 
(2008), Wang Yansong et 
al. (2012), Pu Xincheng 
(2012), Tong Lei (2016) 

Land 
Layout 

The situation of mixed land use, Building 
density, floor area ratio, Building base 
area, Proportion of different land 

Mathematical 
analysis, GIS 
analysis 

Lin Zhaowu (2015), Ye Yu 
et al. (2016), Wei Lang et 
al. (2018) 

Street Street width, The ratio of street length to 
width, The distance of the building 
backing from the creek interface, The 
number of different types of road 
intersections and their proportion in total 
road intersections, Road network density, 
Intersection density, Average block area, 
Road connectivity, Topological depth 

Mathematical 
analysis, 
spatial syntax 
analysis, GIS 
analysis 

Lin Xiaorong et al. (2011), 
Ding Wowo et al. (2013), 
Wen Tianrong et al. 
(2016), Chen Yan (2011), 
Yuan Sinan (2011), Wang 
Jianfeng (2004) 

Countyard Similarity of the prototype, Courtyard 
area, Building size, Quantitative index of 
building order, 

Mathematical 
analysis, GIS 
analysis 

He Yi et al. (2014), Ye 
Wei (2013), Pu Xincheng 
(2012) 

2.3.2. Determination of quantitative measurement method 
Drawing on the existing related research, in this study, the spatial boundary aspect selects the boundary 
shape analysis index, the aspect ratio of the boundary closed figure, and the compactness index to 
evaluate the boundary differentiation.  

In terms of land use layout, quantitative analysis is carried out by selecting the indicators of land use 
function connection, the difference of floor area ratio, and the difference of building density. 

 In terms of street space, the indicators of the coordination of the overall street space and the difference 
of the width-to-height ratio of the main roads in the new and old areas are selected for measurement. 

In terms of building, the proportion of newly-built modern buildings and the proportion of courtyards 
that are quite different from traditional architectural combinations are selected for measurement. 
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The weights of different indicators are all 1. The final result of the quantitative measurement of ancient 
town morphology is obtained by superimposing different indicators. 

Table 2.  Measurement Index System of Spatial Morphology. Source: Combine the existing research and the 
peculiarities of the ancient town. 

Aspect Indicator Explanation of indicators 

Physical 
boundary 

Shape index(a) 
S= ，P is the perimeter. A is the area. λ is the 
ratio of length to width. The minimum value of S is 1. The closer 
the value of S is to 1, the closer the figure is to the ellipse, the 
tighter the space boundary. Comparing the shape analysis index 
of the current situation and the historical boundary, the greater 
the difference between the two, the greater the spatial 
differentiation of the ancient town. 

The aspect ratio of the 
border closed 
graphics(b) 

Comparing the shape analysis index of the current and historical 
boundaries, the greater the difference between the two, the 
greater the spatial differentiation of the ancient town. 

Compactness(c) Compactness== . P is the circumference. A is the area. 
The larger the value is, the more compact it is, and vice versa, the 
less compactness is. Comparing the compactness of the historical 
boundary and the current boundary, the greater the difference 
between the two, the greater the spatial differentiation of the 
ancient town. 

Land 
Layout 

Functional connection 
of new and old regional 
land use(d) 

Through current research and interviews, the weaker the 
functional connection between the new and old areas, the 
greater the degree of differentiation between the new and old 
areas. 

Differences in floor area 
ratio between new and 
old areas(e) 

Floor area ratio = building density * average number of floors. 
Comparing the floor area ratios of the new and old areas, the 
greater the difference between the two, the greater the degree 
of differentiation between the new and old areas. 

Differences in building 
density between new 
and old areas(f) 

The greater the difference in building density between the new 
and old areas, the greater the difference in the spatial form of 
the ancient town. 

Street Correlation between 
global integration and 
partial integration(g) 

According to the calculation by the spatial syntax software, the 
closer the correlation (R²) between the two is to 1, the better the 
coordination of the road network. 

Differences in the width 
of main roads in the 
new and old areas(h) 

The greater the difference in the width of main streets between 
the new and old areas, the greater the degree of differentiation 

Building Proportion of traditional 
buildings (i) 

The larger the proportion of traditional buildings in the ancient 
town, the smaller the differentiation of the ancient town. 

Proportion of The greater the proportion of courtyards with high similarity to 

2237



courtyards with high 
similarity to traditional 
building combination 
forms (j) 

traditional architectural combination forms, the lower the 
differentiation of spatial forms of ancient towns. 

3. Results of quantitative analysis 
3.1. Quantitative analysis results of physical boundary 

Judging from the changes in the aspect ratio of ancient towns over the years, some ancient towns have 
gradually increased their aspect ratios, with more obvious banding characteristics, such as Qingmuchuan 
and Manchuanguan. The aspect ratio of some ancient towns has gradually decreased, and the zoning 
characteristics have gradually weakened, but the whole still presents cluster settlements with a zonal 
tendency, such as Fenghuang Town and Shuanghekou Town. From the evolution of boundary 
compactness index and morphological index, the compactness of the overall boundary of all ancient 
towns is gradually decreasing. 

     

Figure 1. Compactness index and Morphological index. Source: Aerial photos and field investigation. 

 

Figure 2. Compactness index. Source: Aerial photos and field investigation. 

Table 3. Difference of ratio of length to width(Value A), compactness(Value B) and shape index(Value C) in 
new and old areas in typical ancient towns in southern Shaanxi. Source: Aerial photos and field investigation. 

Town Qing Muchuan Man Chuanguan Shu He Feng Huang Wu Guan 

Value A 0.42  0.19  0.01  -0.79  0.77  

Value B -0.26  -0.16  -0.06  -0.13  -0.71  

Value C 3.22  2.84  1.05  2.10  4.10  
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3.2. Quantitative analysis results of land Layout 

From the perspective of the functional complementarity of land use, Qingmuchuan’s new and old regions 
have the best connectivity, and the new and old regions of Shuhe and Wuguan have the worst 
connectivity. 

From the perspective of the difference in plot ratio between the new and old areas, Shuhe Town has the 
greatest difference, and Manchuanguan has the least difference. The floor area ratio of the old area of 
Manchuan Pass is higher than that of the new area, and the average floor area ratio of the new areas of 
other ancient towns is greater than that of the old area. 

From the perspective of the difference in building density, the difference in building density in Shuhe 
Town is the smallest, and that in Manchuanguan Town is the largest. The building density of the old areas 
of Qingmuchuan, Manchuanguan, and Fenghuang is greater than that of the new area, and the building 
density of the new areas of Shuhe and Wuguan is greater than that of the old area. 

Table 4. Analysis of the functional connection between the old and the new area of a typical ancient town in 
southern Shaanxi. Source: Field investigation. 

Town Qing Muchuan Man Chuanguan Shu He Feng Huang Wu Guan 

Functional 
connection 
of new and 
old regional 
land use 

Strong 
functional 
complementar
ity. The old 
area is 
developed and 
utilized as a 
scenic spot, 
and a certain 
number of 
tourism 
service 
facilities are 
built in the 
new area. 

Strong 
functional 
complementarit
y. Some tourism 
service facilities 
are built in the 
new area, but 
the use 
efficiency is 
relatively low. 

Weak functional 
complementarit
y. The new area 
is mainly used 
as a service 
center for local 
residents and 
has weak 
contact with the 
old area. 

General 
functional 
complementarit
y. A small 
number of 
tourism service 
facilities will be 
built in the new 
area. The old 
region does not 
drive the 
development of 
the new region. 

Weak functional 
complementarit
y. The old area 
has not been 
developed and 
utilized, and the 
connection 
between new 
and old areas is 
weak. 

assignment 1 2 4 3 4 

 

Table 5. Differences in floor area ratio between new and old areas (Value A) and Differences in building 
density between new and old areas (Value B) in typical ancient towns in southern Shaanxi. Source: Aerial 
photos and field investigation. 

Town Qing Muchuan Man Chuanguan Shu He Feng Huang Wu Guan 

Value A 0.12 -0.72 1.75 0.12 0.48 

Value B -7.02 -11.34 2.13 -5.31 6.65 

3.3. Quantitative analysis results of street 

From the perspective of the overall coordination of the road network, the roads of Fenghuang Town are 
relatively well coordinated, while the road networks of Manchuanguan and Shuhe Towns are poor. 
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However, the correlation coefficients are all far away from 1, indicating that the overall coordination of 
ancient towns is poor. 

Judging from the difference in the aspect ratio of the main roads in the new and old areas, the difference 
between Shuhe Town and Manchuanguan Town is the smallest. 

Table 6. Correlation between global integration and partial integration in typical ancient towns in southern 
Shaanxi. Source: Aerial photos and field investigation. 

Town Global integration Local integration Correlation 

Qing Muchuan(R
²=0.31) 

   

Man 
Chuanguan(R ²

=0.26) 

  
 

Shu He(R²=0.27) 

  
 

Feng Huang(R ²

=0.51) 

   

Wu Guan(R ²

=0.30) 

   

 

Table 7. The difference between the ratio of road width to street height in the new and old areas in typical 
ancient towns in southern Shaanxi. Source: Aerial photos and field investigation. 

Town Qing Muchuan Man Chuanguan Shu He Feng Huang Wu Guan 

Value 0.2 0.14 0.42 0.25 0.3 

 

3.4. Quantitative analysis results of building 

From the perspective of the proportion of traditional buildings, the proportion of Fenghuang Town is the 
highest, and that of Manchuanguan Town is the lowest. 

In terms of the proportion of courtyards similar to the traditional architectural combination, the 
proportion of Fenghuang Town is the highest, and the proportion of Manchuanguan Town is the lowest. 
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Table 8. Proportion of traditional buildings (Value A) and Proportion of courtyards with high similarity to 
traditional building combination forms (ValueB) in typical ancient towns in southern Shaanxi. Source: Aerial 
photos and field investigation. 

Town Qing Muchuan Man Chuanguan Shu He Feng Huang Wu Guan 

Value A 14.38％ 8.25％ 18.48％ 20.43％ 23.27％ 

Value B 15.87％ 10.32％ 13.28％ 25.70％ 13.28％ 

4. Conclusion and discussion 
4.1 Comprehensive measurement result analysis 

The values of different indicators are standardized using spss software, and the indicators are summed. 
The order of differentiation from strong to weak is Wuguan, Manchuanguan, Shuhe, Qingmuchuan and 
Fenghuang. The larger difference of Wuguan is mainly due to the larger values of h, i, and j. The large 
degree of differentiation of Manchuan Pass is mainly due to the large indexes of c, f, and g. 

Table 9. Comprehensive measurement result analysis. Source: The author organizes by himself. 

Indicator Qing Muchuan Man Chuanguan Shu He Feng Huang Wu Guan 

a -1.38  -0.61  0.92  0.15  0.92  

b -0.77  0.12  1.66  -0.77  -0.24  

c 0.16  1.46  -1.31  -0.35  0.05  

d 0.19  0.68  0.58  -1.75  0.29  

e -0.58  -1.15  1.49  -0.11  0.36  

f 0.44  1.49  -0.26  -0.59  -1.08  

g -0.03  0.91  0.41  -1.69  0.41  

h -0.05  -0.72  -1.23  1.02  0.97  

i -0.01  -0.41  -0.80  -0.50  1.72  

j 0.48  0.15  -1.40  -0.49  1.25  

sum -1.54  1.92  0.06  -5.08  4.64  

Ranking 4 2 3 5 1 

4.2 Factors Influencing the Results of Quantitative Measurement of Ancient Town 

Morphology 

4.2.1 Natural environment 
Ancient towns are often formed in areas with superior natural conditions. The construction of villages 
and towns proceeds from reality, conforms to nature, and makes maximum use of terrain and ground 
conditions to enable people to have a living environment that is warm in winter and cool in summer, 
convenient for drinking water, well-oriented, sheltered from wind and flood, and is conducive to defense, 
and has a beautiful environment. 
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The natural environment mainly affects the spatial layout of the ancient town through the constraints of 
mountains and rivers, which in turn affects the coordination of the road network, the connection 
between the new and the old areas, and the shape of the spatial boundary. 

4.2.2 Economic development 
The industrial structure of the ancient town has undergone tremendous changes during its development. 
From the general history of the formation of ancient towns, in ancient times, the development of 
agricultural production and handicrafts in rural areas prompted the emergence of bazaars; the further 
development of commerce formed a market in the space, and the construction of related commercial 
shops and warehouses began, while the development of traditional industries Promote the formation of 
relevant functional land in ancient towns. With the changes in modern transportation and technology, 
the decline of traditional industries has led to the decline of ancient towns. With the development of 
cultural tourism and other industries, some ancient towns have been revitalized, which in turn promotes 
the production of relevant functional land in ancient towns. 

The development of the industry will lead to changes in the architectural style, use functions, and 
development intensity, which will affect the spatial differentiation of the ancient town. 

4.2.3 Traffic factor 
Traditional ancient towns and external transportation mainly rely on water transportation, official roads, 
and post stations. The modern mode of transportation has gradually developed from water 
transportation to road-railway-highway-aviation. The innovation of transportation has led to an increase 
in transportation efficiency. The internally closed traffic gradually evolved into a regional traffic network. 

The new traffic demand will also lead to a decline in the coordination of the traffic network in the old and 
new areas of the ancient town, and the imbalance of the spatial scale of the streets and lanes in the new 
area. 

4.2.4 Changes in residents' needs 
The needs of the residents in the village are mainly reflected in the pursuit of modernization of the 
quality of life, which has led to a continuous increase in the space demand for infrastructure and public 
service facilities. On the other hand, it is reflected in the demand of urban residents for tourism, leisure 
and vacation, which has led to the enthusiasm for rural pastoral life and traditional settlement tourism, 
which in turn led to an increase in the demand for the construction of tourist service facilities by ancient 
town residents. 

Changes in residents' needs will lead to changes in the function of land use, development intensity, 
architectural style, and architectural composition in the space, which in turn affects the spatial 
differentiation of the ancient town. 

4.3 Guidance for the development of the spatial form of ancient towns 

4.3.1 Development guidance of physical boundaries 
The growth of spatial land in ancient towns should be expanded in an orderly manner in accordance with 
the logic of spatial evolution, so as to maintain the style of the ancient town to the greatest extent. It also 
controls the development direction, land use scale, and boundary shape of the ancient town. 

4.3.2 Development guidance of land use layout 
The current elements of the ancient town should be organized organically in the land use layout. Manage 
and control the building density, floor area ratio, and usage functions of different blocks. 
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4.3.3 Development guidance of street  
Street space should be optimized and adjusted to improve the coordination of the road network and 
improve the efficiency of use. At the same time, the size of streets and lanes in the new and old areas is 
controlled. 

4.3.4 Development guidance of building 
The building should control the style and appearance of the new area and the combination of buildings. 
From the perspective of the overall courtyard form and order, the overall layout of the courtyard should 
abide by the main axis of the Ming and Qing dynasties, and fully consider the relationship with the 
surrounding mountains on the premise of meeting modern needs. From the perspective of the renewal 
of traditional courtyards and the construction of new courtyards, traditional courtyards should be 
repaired based on the spatial layout of traditional courtyards; newly-built courtyards should inherit the 
space genes of traditional courtyards on the basis of meeting the needs of modern residents, through the 
horse head wall The use of historical elements of the courtyard, such as the courtyard space, and patio 
space, maintains the same structure of the new building and the original one. 
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Urban morphology, a necessary knowledge to survey 
the city (the case study: Qazvin city in Iran) 

Nasim IRANMANESH, department of urban planning, south Tehran branch, Islamic Azad university, 
Tehran, Iran  

Abstract 

Urban morphology is a knowledge which its importance of it has been neglected a lot. The usages of this 
knowledge in urban planning are numerous, for example in energy, justice, general health and heritage. 
This paper will emphasize on the usage of urban morphology on heritage and tourism. Actually, by 
surveying the four elements of urban form (Natural context, streets system, plots system, buildings 
system) we can study the morphology of the historic city in the best way. It should be said that streets 
system, plots system, buildings system obeyed from the natural context and its features. Natural context 
consists of many elements such as topography, climate and water and so on which each city has its own 
features. All of these natural features effect on the other three elements of urban form that in surveying 
the case study it will be described. The case study of this paper is Qazvin city in Iran. This historical city 
has been located nearly in north of Iran and is a dry city with mild weather. This city has some individual 
features which by surveying them we can find some principles about traditional urban planning of cities 
of Iran. In this study I will show that by surveying the four elements of the historic area of this city we 
can survey it more comprehensively and completely. 

Keywords 

Urban morphology knowledge, British school, the elements of urban form, historical Qazvin city 

1. The usage of the knowledge of urban morphology
The knowledge of morphology has not its appropriate place in urban planning. This knowledge has some 
usages in some fields such as health, social justice, tourism and heritage, climatic change and energy. In 
brief, in health field it refers to improving physical activity and walkability and the effect of different 
elements of city on this.  

In the field of social justice there is an important relationship between the form of city and social justice 
which needs more research. There is also a strong relation between climate change and consuming 
energy and form of city. There is an important effect in organization of the elements of city in creating 
resilience cities. There are also some models to measure the consuming energy, lighting, transportation 
in relation with the form of city. 

There is a discussion about the relation of economy and form of city as well. In this case the relation of 
the density of city with the cost of transportation and greenhouse gases emission are studied. Also, there 
is a great emphasize on the tourism and heritage issues. This paper will emphasize on the last usage of 
the knowledge of the urban morphology which is tourism and heritage.  

It has been proved that tourism is one of the strongest economy in the world. 
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One the biggest challenges in this case is reserving this heritage during the evolution of cities. Creating 
suitable and effective approaches in reserving urban heritage is so important and knowledge of urban 
morphology has a great usage in this case. (Oliveira, 2016, p181).  

1.1. British school 

M. R . J Conzen was a German geographer who migrated to England before world war and teach
geography. Conzen was famous because of his detailed study in Alnwik city (1960). Conzinian school has
been known as “Birmengam school” as well (Modoun , 1997 , p1). Conzen knew the city as a prescription
of society and culture. Conzen identified three elements in city: streets, plots and buildings. These
elements compose with each other like a puzzle. A unit plan can be seen as a part of urban fabric.

Unit plans have special feature which include street pattern, buildings and plots. Unit plans reflect 
economic – social context of the periods that they have been formed ( whitehand, 2007 , p3).  

1.2. Italian school 

Muratori is the first researcher and analyser of urban form. He was called  as a spiritual father of 
morphological approach in architecture and urban designing.  

Italian school has been known as typology – morphology approach, because type has the main role in this 
approach.  

Muratori was known due to the study on the history of Venice in 1959. According to Muratori , the 
structure of city can only be realized by studying the historical evolution and it is based on the typology of 
buildings to analyze the city.  

1.3. French school 

French school was  stablished at the end of 1960s in France. Philippe Panerai and Jean castex are the 
founders of this school.  French school  was created in continuation of Italian school of thought studies 
with association of Lefebvre and Boudon’s ideas essence. Among them, Rossi and Aymonino had more 
influence on French school than other scholars of Italian school of thought such as Caniggia. French 
school believed that the accumulations of different fields were effected on urban morphology. In fact the 
goal of morphological studies in France is measuring the amount of reality in different theories, which is 
based on the evaluation of their impacts on urban forms and patterns and also definition of significant 
components that are needed to redefining the developments of new terms in urban planning. In French 
school sociologist, historian, geographers, and urban planners all cooperate with architects to understand 
the cities much better(Pourmohamadi, , p9).  

 1.4 ISUF school , a composed school 

In 1980s and 1990s three schools (British, French, Italian) were integrated to make a united sciety which 
was called ISUF (international seminar on urban form). This society tries to develop and conduct 
international urban morphology and urban typology thought (Oliviera, 2016, p7).  

In fact the aim of this society is helping schorals and expert to use relevant approach for each case study. 

So, this society were stablished to gather scholars for a common issue.  

It is believed that the city can be “read” and its form be analyzed by its elements.  

This analyze is based on three principles: 

1- Form of city which is defined by three physical elements: buildings, plots, streets 

2246



Iranmanesh,N 
Urban morphology, a necessary knowledge to 

survey the city (the case study: Qazvin city in Iran) 

57th ISOCARP World Planning Congress  
8-11 November 2021 | Doha, Qatar 

2- Urban form can be perceived in different levels and generally is divided to four levels which are
building / plot, street / block, city and region

3- Form of city can be realized just in historical evolution as the city has some elements which
continuously is changing and replacing

So, form, clarity and time are three fundamental elements in urban morphological research and 
these elements always exists in any urban morphological studies.  

2. The elements of city
Generally, most of cities and its fabric have been included by urban elements: streets, plots, buildings. 
However, in each city the combination of this elements is different and create different fabrics. This 
causes that each city takes its special feature in its fabric. Time is the most effective factor in forming the 
city during the time.  

The urban elements and their relation can be surveyed in different scales from large scale to small scale. 
More detailed view more detailed components. In the other word the scale of surveying can be in large 
level streets and lanes or in small scale like buildings or even materials (Oliviera , 2016 , p 10).  

In this case we can mention the main elements of form of city which are natural context, streets system, 
plots system and buildings system. These elements are according to Cozenian approach which nearly 
most of other urban schools and approaches are agreed with it.  

2.1 Natural context 

The first effective factor in form of city in natural context. Natural context includes different factors which 
effect on form of city such as topography, direction of wind, sunshine and climate, view, soil, water and 
many other factors (Oliviera, 2016, p 13) .  

Actually, the other elements of city are depended on some variables which are affected from these 
natural factors, like streets and lanes, form of plots and type of buildings. This causes different fabrics 
form in each city.  

Maybe the first settlements or cities were obeyed from the feature of natural context much more than 
contemporary cities. However, how much human beings tries to omit the effect of natural context during 
the development of the contemporary cities, the effect of natural context can’t be ignored in forming the 
city.  

2.2 Streets system  

Streets are the most durable elements of form of city. During the time in spite of large transformation in 
cities, streets have more durability than other elements of city. 

Totally plots system has less durability than streets system and buildings system has much less durability 
than the other urban form elements (Oliveira, 2016 , p17).  

2.3 Plots system  

Plots system includes buildings and its open spaces (Pour Mohammadi, 2011, p4). 

Plots system separate different public and private territories. Plots systems usually doesn’t be considered 
in city scape and in the evolution of forming the city. This was because of low visibility of plots.  

These questions are presented about the features of plots: 1) how does each plot relate with street? 
(What is the size of plot? What is the orientation of plot toward the street?) 2) what is the situation of 
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each plot in plots system? (Is it located in the middle or the edge of block?)  3) what is the form and its 
dimension and proportion? (Oliveira, 2016, p18). 

2.4 Buildings system 

Buildings has the least durability in comparison with two other systems. It is the most important urban 
elements and the most visible one. There are two types of buildings, general buildings and special 
buildings. General buildings are the majority of city; similarity between this kind of buildings are more 
than their differences. Most of general buildings are residential. 

2.5 Conceptual model of the relation between the elements of urban morphology 

The relation between the elements of the form of city has been presented in Figure 1 as a conceptual 
model. Natural context was an independent factor and effective on the other three elements which are 
streets system, plot system and buildings.  

Figure 1. conceptual model of relation between elements of the form of city 

3. The case study, Qazvin city
Qazvin city has been selected as the case study of this research. It should be said that the period of this 

research is in the dynasty of Qajar period (1796 -   5192 ).  Therefore the factor of time that is one of the 

main factors in urban morphology in British school has been omitted and the term is investigated only in 

Qajar period.  

3.1. Natural context  

The city of Qazvin has semi dry climate. General slope of Qazvin is from north to south.  

Qazvin has traditional gardens that has surrounded around the city. These gardens has more than one 
thousand years old.  

Natural 
context

Streets 
system

Plots system

Buildings 
system

Urban 
morphology 
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 Figure 2. Historical area of Qazvin and traditional garden around it.  

Qazvin is always a city with limited sources of water but due to its seasonal rivers (Dizaj river & Aranzak 
river)  and some Qanats, this city is always describing as a flourished city with green gardens. 

Qanats of Qazvin has a long history (from 13th century) in figure 3 this Qanats and their mouth can be 
noticed. These Qanats supplied the water of city and formed water infrastructure of city. They irrigated 
hydraulic structures, houses and other parts of Qazvin city. 

The figure 3 shows that most of Qanats was appeared in city and water flowed on the ground. 

It can be said that the water of Qanats (when it was appeared on the ground) made a part of city scape. 

Figure 3. The path of historical qanats of Qazvin and two rivers (Dizaj & Aranzak) 
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3.2. streets system of historical city of Qazvin 

Streets system of each district followed from the form of district. The general rule that has been 
respected in most of districts is respecting special hierarchy. First it entered to a dead-end street, then 
reached to a secondary street then jointed to the main lanes, it finally reached to the main structure of 
city which is bazar. The total shape was in a cluster form and these clusters created the whole of city 
(Mojabi ,2009, p123).  

In the figure 4 some important lanes in historic area of Qazvin have been mentioned.  

In the table 1 the names of features of some streets of historic area of Qazvin have been noted. 

Table 1 – description of some of the streets of historic area of Qazvin 

Streets system Name of lane Direction of lane 

Main lanes 

Sepah street North – south street 

Peyghanbari street North – south street 

Naderi street North – south street 

Pahlavi street (Imam Khomaini) East – west street 

Saydee street (Molavi) North – south street 

Tehran – Montazeri street East – west street 

Bolaghi street North – south street 

Secondary lanes 

Dabir street North – south street 

Tabriz street North – south street 

Gilani street North – south street 

Mohamadiye street East – west street 

Homd olah Mostofi street East- west street 

Obeyd Zakani North – south street 

Lane of Rah eh Ray North west – South east street 

The lane of Shrine of Esmaeil North – south street 

Saghafi street East – west street 

Lane of Zaegar North – south street 

Lane of Malek Abad North – south street 
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Figure 4 . Important historical streets of Qazvin  

One the most important streets of Qazvin is Sepah street (figure 5). This street was built in 15th century 
during Safavian dynasty. Qazvin was the capital of this dynasty in the beginning of this capital then it was 
used for military and governmental activities. The importance of Sepah street was mitigated after moving 
the capital from Qazvin to Isfahan city. In Qajar period safety and commercial activities were increased in 
Qazvin city and Sepah street was noticed again as a place for governmental ceremonies .  In this time two 
matters were happened in this street, the first one was building a guest house at the end of street and 
the second was creating a commercial façade in two sides of the street (Parsi, 2011, p216). 

Figure 5. Sepah street in Qajar dynasty 
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3.3 Plots system  

Qazvin city in Qajar dynasty had 16 districts. The figure 6 shows Dabaghan district one of the districts of 
the south of historic area of Qazvin and its plots system. The shape of districts of residential districts were 
organic and non-geometric and districts in different cities were individual and rarely were similar with 
each other (mojabi, 2009, p123). 

The reason of irregular form of most of plots in cities of Iran was the infraction during the building of 
structure. It means that the owners of plots infracted from the order of plot and made their buildings in a 
non-geometrical shape. While in farms and gardens were formed more ordered and regular because it 
was required to measure the water which is needed for irrigating (English , 1988, p7).  

Figure  6 - Dabaghan district  

3.4 Buildings system 

Buildings system includes some features such as form of building, height of buildings from the floor and 
landuse of buildings and even materials. Totally two types of buildings can be divided: special buildings 
and ordinary buildings (Oliveira, 2016, p 28).  The buildings of historical area in Qajar dynasty can be 
divided to some types such as residential, religious, caravansaries, hydraulic structures such as bath, 
traditional ice house, water reservoir. Distribution and of these two kinds of buildings had an important 
role in buildings system; cityscape was formed by distribution of these three types. Table 3 is presenting 
some plans from Qazvin in Qajar dynasty. 
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Table 2. some examples of different historical plans with different functions 

Haj Reza caravansary Plan of a traditional 
house  

Razavi Caravansary  Plan of Salehiye 
Mosque   

Golshan caravansary  Plan of the Great 
mosque of Qazvin 

4. Discussion
With reviewing the elements of forming the historic area of Qazvin city it can be said that this city 
because of locating in traditional gardens and placing between two seasonal rivers (Dizaj & Aranzak 
rivers) has a special and distinct natural context. Some streets of this city (in streets system) were 
important which Sepah street is one of them. In this wide street the streams which came from Qanat 
Teyfori flowed in it from north to south. These streams made a part of the street scape. In buildings 
system distribution of different types of buildings such as residential, religious and hydraulic structures 
obeyed from the water system of city which were the paths of Qanats. In west part of city water of Qanat 
flowed in underground and in central and east parts Qanats were appeared on the ground and streams 
made a part of cityscape (figure 3). 

Buildings system was consisted from two kinds of buildings: special and ordinary. Ordinary buildings 
generally consist of residential buildings and special buildings. Special buildings consist of religious 
buildings, governmental and commercial such as Bazar and hydraulic structures such as water mill, water 
reservoir, bath, wash house, Akhore (Payab) and so on. Distribution of these structure has been reflected 
in figure 8. The figure 8 shows the location of some of hydraulic structures which have been located in 
the path of Teyfory Qanat.  
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Figure 7. Map of Qazvin in Qajar period (19th century) 
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Figure 8. Path of Teyfory Qanat and districts of the historical city of Qazvin 

5. conclusion
The knowledge of urban morphology has 100 years old but it doesn’t be considered seriously till now. 

Knowledge of urban morphology has very useful usages in different fields such as tourism and heritage 
and effective usage of this knowledge help to study the city better and more careful. It will lead to better 
decisions in rehabilitation of historic city. 
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By categorizing the elements of city to streets system, plots system, buildings system that all of them are 
formed in natural context we can analysis the features of urban fabric clearly.  

Table 3.  shows the features of four elements of form of city (Qajar period): 

Natural context Streets system Plots system Buildings system 

-Locating between two
seasonal rivers (Dizaj &
Aranzak rivers)

-mild slope from north
to south

- traditional gardens
around the city

- dividing streets in two
divisions main lanes and
secondary lanes

- Sepah street as a
ceremonial and
important street of city

- flowing water (water
of Qanat) in north-south
lanes, like Sepah street

- there are 16 districts
with organic urban
fabric, their plots
usually are irregular and
mostly the buildings 
surrounded around the
plot

- in some cases,
buildings were shaped
like L or linear because
of the small size of plot.

- division of buildings
two types, special type 
and ordinary type
(generally residential
buildings)

- following the location
of hydraulic structures
from the path of Qanat

- using commonly from 
brick and adobe and
orientations like tiles
that formed the city
scape

- commonly the height
of buildings has one or
two floors except
special buildings like
mosques, mausoleums
and water reservoirs

Totally I tried to survey the historical area of Qazvin city with using Conzenian approach that is a common 
and agreeable approach for all urban morphological approaches. Historical city of Qazvin in Qajar era had 
a special natural context because of the traditional gardens and two seasonal rivers. In streets system of 
this city, we can divide the lanes to two types main lanes and secondary lanes. Sepah street was one of 
the most important main lanes of the city. The water of its streams was provided by Qanat. In the rest 
lanes water of Qanats was flowed in north – south direction after reaching to the ground and made a part 
of cityscape. The plots system of city hadn’t geometrical shape and the mass of buildings usually were 
formed in four or three sides of plot. In some cases, the mass of building was formed in two sides of plot 
and rarely in one side of the plot. The buildings system of Qazvin city in Qajar era were consisted from 
two types, ordinary buildings and special buildings. The maximus height of ordinary buildings was two 
floors height. They were built by brick and decorated by glazed tile. These buildings made the city scape 
of Qazvin city. Special buildings like mosques with its distinct body and also some water reservoirs played 
as landmark in city.  

2256



Iranmanesh,N 
Urban morphology, a necessary knowledge to 

survey the city (the case study: Qazvin city in Iran) 

57th ISOCARP World Planning Congress  
8-11 November 2021 | Doha, Qatar 

References 
1- Azark Kia, Solmaz. (2010) historic Qanats of Qazvin city. The collection of papers of

Qazvin, first volume. Tehran: Ronas
2- Alehashemi,Ayd. (2012). Redefine the boulevard on Qazvin Boulevard based on

existing historic texts. Nazar .(22) pp 65-74
3- Bonine, Micheal (2003) Qanat, Kariz and Kattara ، The Middle East Center, school of

oriental and African studies
4- Bonine , Micheal ( 1979 )TheMorphogenesis  of Iranian cities  ،  Annals of the

Association of American Geographers, Vol. 69, No. 2 Jun, pp.208-224
5- Conzen, M.R.G (1960) Alnwick, Northumberland    ،   Orge Philip & son, London
6- English, Paul Ward (1988) Qanats and Lifeworlds in Iranian Plateau Villages ،

University of Texas, Austin
7- Dabir Siyaghi, Mohammad.( 2010). Districts of Qazvin. The collection of papers of

Qazvin. Tehran: Ronas
8- Dabir Siyaghi , Mohammad. (2003). Historical evolution of the construction of Qazvin

city and its buildings. Qazvin : Hadis e Emrooz
9- English, Paul Ward (1968) The origin and spread of Qanats in the old word  ،
Proceedings of the American Philosophical Society, Vol. 112, No. 3 Jun. 21, pp. 170-181
10- Golriz , Seyd Mohammad Ali.(2007). Minoodar.Tehran: Ta Ha
11- Kheyr Abadi, Masyood. ( 1997). Cities of Iran. Tehran: Nika
12- Mohamad Zade, Mohammad Nader. (2006). The memorable memorial. T:

Torkashvand Ahmad. Qazvin: institute of Cultural heritage, Handicrafts and tourism
organization of Qazvin

13- Mahammad Moradi, Asghar. (2010). Historical Khiyaban of Sepah in Qazvin city As
Connective axis in integrity theory. The collection of the papers of Qazvin , first
Volume. Tehran: Ronas

14- Mojabi, Mehdi(2009). Dar jostejoye hoaviat e shahri Doreh haye Kohan va Miyani
Qazvin [investigating of urban identity in old and middle era of Qazvin]. Tehran:
ministry of urban and housing

15- Monsouri, Amir & Dizani Ehsan (2016) Evolution of the spatial system in the city of
Qazvin, Tehran: Nazar

16- Parsi , Framarz (2011) rehabilitation of Sepah street , The collection of papers of
Qazvin, first volume. Tehran: Ronas

17- Parhizkari , Mehrzad.(2017). The history of the system of water in Qazvin. The
collection of papers of Qazvin, Fifth volume. Tehran: Ronas

18- Parhizkari, Mehrzad. (2018) . Bazzars of Qazvin . Qazvin : Research institute of central
heritage & Tourism

19- Pourmahamadi , Mohamad Reza . Sadr Moosavi , Mirsatar. Jamali , Sirous . (2010) A
review on Urban Morphology Schools. Arid Regions Geographic Studies . journal of
Arid regions geographic studies (5) : 1-16

20- Liliey, Keith (2000) Mapping the medieval city: plan analysis and urban history ، urban
history ,27,1  ،Cambridge university press  , 5-30

21- Marzot, Nicola (2000) The study of form in Italy, urban morphology, 6 (2) 59-73

2257



Iranmanesh,N 
Urban morphology, a necessary knowledge to 

survey the city (the case study: Qazvin city in Iran) 

57th ISOCARP World Planning Congress  
8-11 November 2021 | Doha, Qatar 

22-Moudon, Anne vernez (1997) urban morphology as an emerging interdisciplinary 
field/ urban morphology 1, 3-10  
23- Oliveira vitor (2016) Urban morphology an introduction to the study of the physical

form of cities, Switzerland: Springer
24- Sharmand , consulting engineers ( 1990) detailed plan of Qazvin city
25- Whitehand.J.W.R (2001) British urban morphology : the conzenian tradition , urban

Morphology
26- Whitehand , Jeremy (2007 ) , Conzenian urban morphology and urban landscapes ,

Istanbul , 1-9 , Proceeding  of 6th international space syntax symposium

2258



Iranmanesh , N The role of water in morphology of historic city of Naragh 

57th ISOCARP World Planning Congress  
8-11 November 2021 | Doha, Qatar 

Case Study Report 

The role of water in morphology of historic city of 
Naragh 

Nasim IRANMANESH, department of urban planning, south Tehran branch, Islamic Azad university, 
Tehran, Iran  

Abstract 

Qanat is the oldest system of water harvesting. This system is able to transfer groundwater to dry lands in 
the most sustainable way to build up the cities. 
Building a Qanat has a simple technique and several elements make it which include a main well (mother 
well), a corridor, some serial wells and finally a stream on the ground floor (Mazhar). 
However, we can notice a special civilization which we can call it “Qanat civilization” because Qanat is the 
main factor to flourish and develop the settlements, agriculture, cities and so on.  
Here we survey a case study: Naragh city. It is historic city with a rich civilization which is located nearly in 
the center of Iran. This city was irrigated by Qanats too and there were several hydraulic structures such 
as watermills, Payabs, water reservoir, washhouse and so on.  
The quotable water of the city was supplied by “Haj allah dad” Qanat. This Qanat was rehabilitated by the 
municipality of Naragh 15 years ago.  
This paper mainly describes the traditional water harvesting and water supplement in Naragh and 
hydraulic structures which work with this water.  
  At the end I want to refer to the advantages and features of traditional harvesting and supplement of 
water in Iran which indeed are sustainable ways to harvesting and supplement of water and planner 
should learn and gain them. Water crises is near and thinking about it is necessary. 

Keywords 

Urban Morphology, tradition water harvesting, traditional water supply, Qanat 

1- Qanat the most innovative way in harvesting water
Qanat in the oldest and most innovative system in harvesting underground water that was invented by 
Iranians. This system can transfer underground water to the ground in the most sustainable way from far 
wet layers to dry lands which irrigate towns and cities.  

As it was mentioned before, in contrast with deep wells that cause destroying underground waters 
sources, the system of harvesting water by Qanat has no effect on the ecosystem of region and it was 
considered as a sustainable way for water supplement.  
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1.1. What is Qanat? 

Qanat is a complex of several shaft and one horizontal corridor with a low slope which transfer water to 
lower lands. In the other word Qanat is a kind of drainage which transfers the collected water to the 
ground for irrigating of drinking purposes.  

Figure 1. The section and plan of Qanat (Source: English) 

1.2 History of Qanat 

The first Qanats were appeared in Iran. Before that it should be said that Qanat was invented by 
miners which dug some canals for leading underground water from mines and this was led to  
invention of Qanat for transferring water to the ground (Gobelo, 1992, p.102). 
1.3 The elements of Qanat 
Totally Qanat seems as a simple system which contain a sloped horizontal corridor with several 
vertical shafts for aeration and facilitation for digging and dredging activities. Wet lands are the main  
condition for building Qanat. Totally the best place for building Qanat are the skirts of mountains which 
have permanent snow and moisture.  
The elements of Qanats are: borehole, mother well, shafts, corridors, mouth of Qanat  

2 – The case study: historic city of Naragh  
Naragh city has been located in nearly in north – center of Iran . It is a foothill city. In a valley near the 
river there is a seasonal river which has water only in winter and summer. There are many gardens in this 
valley as well.  

2-1 the history of the city:

The age of Nargh city has more than one thousand years and the name of this city can be found in many 
historical books and itineraries.   

Naragh was considered by many Omavian and Abasian kings because of its strategic location to control 
people.  
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Figure 2 .Aerial photo of Naragh in 1975

2-2 Qanats of the Naragh city

Naragh have 95 Qanats that 83 of them are active. The length of these Qanats is about 1000 meters that 
in comparison with the average length of Qanats of Iran (nearly 7 km) is very low. 

“Haj Allah Dad” Qanat is the most important Qanat of the city has nearly 600 meters from east to west. 
This Qanat provided drinkable water of the residences of this city. Qanat of Haj Allah Dad passed through 
“Sypak” (Payab) and its mouth has been located in Bazar.  

Today the water of this Qanat after passing an underground canal beneath the city appears in a garden 
behind the Mosque and its water is using for farming and gardening. 

Figure 3. Mouth of the Qanat of Haj Alah Dad 

2-3-1 hydraulic structures of Naragh city

City of Naragh has a treasure of hydraulic structures, such as three historic water reservoir and a 
traditional ice house and 15 watermills. Here is a brief description from each of them: 
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 Water reservoir: 

There is an interesting point about these buildings in Naragh. The roof of the water reservoir was used as 
a worship place. This kind of design can be considered in other cities in Tehran like Yazd.  

Water reservoir and worship place of Haj Mahdi has been designed in such a way that a part of the 
worship place has been located on the tank. This complex was located in front of the door of great 
mosque and has a rectangular water reservoir and several columns and its depth is 11 meters. The 
entrance of this building has been decorated with tiles and has two wind catchers (badgir). 

Figure 4. Water reservoir and worship place of Haj Mahdi 

The water reservoir of “south Mosque” has been located in a complex containing a mosque and worship 
place. This water reservoir has a rectangular tank with two brick columns in its tank.  

Worship place has been located on the roof of the tank of water reservoir again. 

Figure 5. A view inside the water reservoir 

 Ice house

This city has only one ice house. The plan of this building is rectangular which has been covered with arch 
and sash. This building is located next to the 5 water mills ( Azimi Naraghi, 2012, p. 192).  
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Figure 6 . Traditional ice house and its internal space 

 Water mill 

Naragh city was called water mill city because of its numerous water mills. The old residences of this city 
say that people from other cities used water mill of this city as well.  

The reason of numerous water mill in this region is because of adequate water and suitable topography 
in its land for working water mill. Also, this city was a passage way for caravans which had to provide 
their food in this city.  

Figure 7. A water mill in Naragh 

 Payab (Sipak)

Payab (Sipak) is a place which was built to reach the water of Qanat. 

In Naragh there are some Payabs in some luxurious houses which have been designed in beautiful forms 
by some steps and fountains.  

Figure 8. Payab in a house in Naragh (Rayoofi house) 
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 Traditional water supplement of Naragh city

As it was mentioned before the city was irrigated by the water of Qanat, also by some shallow wells. 

 The drinkable water of city was provided by “Haj Alah Dad” Qanat which had a mouth of Qanat in 
“Rayoofi” house then the water went to the other parts of city and houses.  

It should be mentioned that there was a consensus between residence to avoid polluting the water when 
it passed through the other houses.  

Water flowed on the grounds in some canals in lane after passing through the great mosque.  

There was a wash house in the end of the path of Qanat, then its water was led to farms.  

Figure 9. Path of the Qanat of “Haj allah dad” in historic area of Naragh city  

3- Morphology of historic city of Naragh

City of Naragh has been located in the central plateau of Iran. This city has been located in a mountainous 
region and has a mild slope which waters follow from it.  

Historical area of this city has two eastern and western parts. The east part has large and valuable plots 
while the east part has smaller plots with more connectivity and coherency.  

The oldest part is a square and its mosque. There are also two shrines near this place. The larger houses 
are more ordered and have geometric pattern. They have some elements such as garden, Sypac (Payab) 
and buildings. Almost most of Sypacs have been located in east part and there are only two mouths of 
Qanat in west part. (Mojaby / 2005/ p 70). 
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3-1 Adaptation of the fabric of city with the traditional water supplement

As it was mentioned, the city of Naragh was irrigated by the Qanat of “Haj Allah Dad” and some domestic 
wells. This Qanat was dredging by the authorities of city in 2006.  

This Qanat has some branches that passes thorough underground and some houses have access to water 
by Sypaks (Payabs) then appears on the ground then were led toward below district and wash house. 

The location of Sypaks, the mouth of Qanat and water reservoir was an effective factor in locating of 
buildings and forming whole of fabric.  

Water mills were in the end of city along the path of a stream from upper springs and utilized from the 
exciting difference in level to build a water mill.   

4 – conclusion 

This paper tries to prove the importance of the role of water in forming a settlement that here I chose 
Naragh city.  

Water is the main factor of surviving of every alive creature such as cities and towns. Cities were 
developed according the distribution of water.  

Totally, the Qanats which provide the drinkable water of fabric are vital part of fabric and can’t be 
separated from historical area.  

However, considering historical characters of physical aspects and infrastructures can lead urban planner 
and designer toward better planning for either historical area or future development of city.  

Following from lessens of experiences of our ancestors can lead us toward more sustainable, more 
effective and more reliable solutions.  
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Research Paper 

Post oil and gas future urban sustainability and 
relevance of a compact urban form for Doha 

Unlocking Doha’s sustainable and resilient future 

Amitabh KAKOTY, Ministry of Municipality and Environment, Qatar 

Abstract 

The discovery of oil and gas in Qatar has resulted into transformation of its capital Doha in just 
few decades from a small fishing and pearling town to an international city with diversified 
economy and Doha transformed from a compact, high-density and walkable traditional Arabic 
town of 1960s into an expansive car-dependent city with low-density sprawl all around. Qatar’s 
population of 250k in 1981 grew to 2.4 million in 2015 with 2 million residing in the designated 
‘Metropolitan Doha’ covering 1279sqkm area with a density of merely 16pph. Very high car-
dependency and the policy of ‘car-priority designs’ on roads are rapidly diluting the ‘concept of 
place’, disconnecting the communities, reducing walkability, increasing carbon emissions and 
affecting public health. Consequentially, it is increasing infrastructure investments and 
maintenance costs with ever-expanding infrastructure networks that remain as ‘over-provisions’ 
disproportionate to the population density. Future consequences of these are detrimental to 
‘environmental and economic sustainability’ and are deterrent to development of a compact-
resilient city with cohesive communities. This paper is firstly assessing the current planning 
initiatives, secondly, re-evaluating Doha’s urban morphological dynamics through a comparative 
assessment with four compact and high-density cities and finally suggesting strategies and 
policies to support a compact urban form.  

Keywords 

Metropolitan Doha, urban form, compact cities, high-density, post-oil-gas economy, urban 
sustainability 

1. Introduction
This section incorporates the brief on the identified problems, the primary objectives, the structure of the 
study, background research, approach and methodology, and the limitations and the prospects. 

1.1. The Problem and the Objectives 

With prosperity from oil and gas, Doha, the capital of Qatar, a small fishing and pearling town has 
dramatically transformed within half a century into an international city with diversified economy. 
Though Qatar’s first oil well was drilled in 1939 and oil exports started since 1949, however, largescale 
exploration and export started with the discovery of several large oil fields during 1960-70s and after 
establishment of Qatar Petroleum in 19741. Since then Doha started experiencing its transformation from 
a small, compact, high-density and walkable traditional Arabic town of 1960s into an expansive car-
dependent city with low-density sprawl all around. Since the 1970s, new neighbourhoods, in a radio-

1 Qatar Petroleum, 2021 

2266



concentric urban form expanded out of the old core following the ‘A’, ‘B’ and ‘C’ ring roads. The North 
Field with natural gas was discovered in 1971 and by mid 1980s it was recognized as the world’s largest; 
Qatar has started exporting natural gas by the early 1990s2 and thereafter, prosperity resulted from gas 
exports has been rapidly transforming Qatar. The new urban development and urban infrastructure 
projects are rapidly changing Doha’s urban form; and the process received an additional impetus since 
2010 when Qatar was awarded the right to host the FIFA World Cup 2022. West Bay, a new iconic 
business district with lofty towers rapidly emerged in reclaimed land three kilometres north of the 
historic core. A semi-circular seven-kilometre-long corniche from the one end of the historic core up to 
the end of West Bay has been developed as a massive public space. Southeast of the historic core, in a 
massive reclaimed land next to the old airport, the iconic Hamad International Airport (HIA), one of the 
largest and most modern in the region was constructed and in operation since 2014; the HIA currently 
possesses a large chunk of urban development potential land next to it. Three new towns, the Education 
City with campuses of international education and research institutes, the Pearl Qatar in reclaimed land 
north of West Bay and Lusail City further north are being developed rapidly. Two redevelopment 
projects, the walking zones of traditional Souq Waqif and Souq Wakra are completed and Msheireb 
Downtown, a mixed-use area is on the verge of completion. The completed first phase of the Metrorail 
project is in operation since 2019; an LRT system in Lusail and Tram systems in the Education City and 
Msheireb Downtown are currently under development. Several large-scale highway projects across the 
city and in its outer periphery have been taken up and many of these are now operational. The Hamad 
Port, a new sea port is currently under development in the southern edge of the city with three major 
economic zones being developed in its north.  

Qatar’s population, which was just 250k in 1981 grew to 2.4 million in 2015 and its lion’s share, i.e. 
around 2 million reside in ‘Metropolitan Doha’, with a very low density of 16pph. If the large number of 
construction-labourers staying in the labour camps is excluded, density would fall further. The low-
density sprawl in the sub-urban areas all along the major roads has been a trend in past few decades. 
With increasing prosperity, car ownership has increased unprecedentedly and society has increasingly 
become car-dependent; the number of registered motor vehicles in Qatar is reported at 1.66 million units 
in 2019 (with 1 million private cars)3 up from 0.77 million in 2010 (with 0.48 million private cars)4. As 
increasing number of motor vehicles have congested the roads, more and more wider roads and 
expressways are being built creating a vicious cycle with high car dependency, low density sprawl and 
demand for more and more road space. At the same time, adopting ‘car-priority designs’ (with ‘highway 
design standards’) on roads (so that traffic can move faster, decongest and reach the destinations faster) 
are rapidly diluting the ‘concept of place’, disconnecting the communities, reducing walkability in the 
urban centres and in the neighbourhoods, contributing to carbon emission and affecting public health. 
Moreover, at the same time, car-dependent-low-density suburban expansion consequentially is 
increasing infrastructure investments and maintenance costs demanded by the ever-expanding 
infrastructure networks, which remain as ‘over-provisions’ disproportionate to the population density. 
Future consequences of such a pattern of development are to be detrimental to ‘environmental and 
economic sustainability’ and to be deterrent to development of a compact-resilient city with cohesive 
communities. Yet, the problem has not been identified as serious; expansion of the roads with low-
density sprawl is continuing without any conscious effort to assess it. Therefore, the objectives of the 
paper are to understand the severity of the problem, bring it to the notice of the intelligentsia and the 
policy/decision makers and to find out if there is any solution.  

2 Qatar Gas, 2021 
3 PSA-Qatar, 2019 
4 PSA-Qatar, 2012 
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1.2. The Structure of the Study 

The paper firstly is assessing the current planning initiatives and secondly evaluating Doha’s urban 
morphological characteristics and dynamics through a comparative assessment with four selected 
compact and high-density cities from Europe and Asia. Finally, it is attempting to find out the required 
strategies and policies and the amendments in the existing ones those could be beneficial for the city for 
achieving an urban form that is more compact, sustainable and resilient and would facilitate the city’s 
progress in future during the post oil-gas economic transition period. 

1.3. The Concepts and the Ideas: Background Research 

‘Urban form’ refers to the physical characteristics that make up built-up areas of an urban area with its 
size, shape and configuration5. Urban form has been described as the ‘morphological attributes of an 
urban area at all scales’6: from regional, to urban, neighbourhood, ‘block’ and street7. Therefore, how a 
city’s urban form will be understood, structured, or analysed depends on scale8. At the broad city or 
regional scale, urban form has been defined as the spatial configuration of fixed elements9 including 
features such as urban settlement type, such as a market town, central business district or suburbs10. At a 
much-localized scale, the characteristics ranges from the features such as building materials, façades and 
fenestration, to housing type, street type and their spatial arrangement, or layout11. An urban form not 
only relate to physical features, but also encompasses non-physical aspects such as population density, 
which is not just a physical, tangible element12. Density is closely linked to a city’s both physical and social 
environments. Physical properties of the built-environment is distinctly different between the areas of 
high and low population densities. At the same time, apartments of high-density housing and detached or 
semi-detached properties of the lower densities facilitate differential social interactive environments. 
Dempsey N. et al. highlight on the non-physical processes those are manifested in physical developments 
contributing to urban form13. Karl Kropf has highlighted four broad types of aspect and eleven logically 
distinct general aspects of urban form14. These under each broad category are: 

1. Spatial relations of physical features: natural physical form and built physical form 
2. Interrelations between humans and physical: features, social and economic context, 

use/function/activity, control, intention, construction, perception 
3. Flows: natural and human 
4. Change: formation/transformation/cyclical change 

Dempsey N. et al. identify physical features and nonphysical characteristics that make up urban form of a 
city as size, shape, scale, density, land uses, building types, urban block layout and distribution of green 
space and categorise these under five broad and inter-related elements of layout, density, land use, 
housing/building type and transport infrastructure15. As we have mentioned earlier, the scales at which 
urban form can be considered or measured ranges from the individual buildings to a city and these levels 
of spatial disaggregation influence how urban form is measured, analysed and ultimately understood16. 

5 Dempsey N. et al., 2010; Williams, K., 2014: 6; Živković J., 2019  
6 Williams et al., 2000 in Dempsey N. et al., 2010 
7 Williams, K., 2014: 6 
8 Živković J., 2019 
9 Anderson et al., 1996 in Dempsey N. et al., 2010 
10 Dempsey N. et al., 2010 
11 Ibid.; Živković J., 2019 
12 Ibid. 
13 Dempsey N. et al., 2010 
14 Kropf K., 2009 
15 Dempsey N. et al., 2010 
16 Ibid. 
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‘Sustainable development’ was described by UNEP’s Bruntland Commission Report (1987) as 
“development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs”17. Out of the seventeen ‘Sustainable Development Goals’ (SDGs), 
adopted by the UN in 2015, the ‘Goal 11’ is to make cities inclusive, safe, resilient and sustainable18. The 
UN specifies that half of humanity, i.e. 3.5 billion people lives in cities today, which is expected to be 5 
billion by 2030 and cities occupying just 3 percent of the Earth’s land account for 60-80 percent of energy 
consumption and 75 percent of carbon emissions. Many cities are vulnerable to climate change and 
natural disasters and therefore, building urban resilience is crucial to avoid human, social and economic 
losses19. Sustainable urban development requires a balance between the environmental, economic, and 
social goals of sustainability as an integrated process ultimately making a city greener, fairer, and more 
profitable for all stakeholders. But it cannot be achieved without significantly transforming the way cities 
are being built and the way urban spaces are being managed. Sustainable cities have been the leading 
paradigm of urbanism for more than three decades, but recently, much attention has focused on the 
relationship between urban form and sustainability, the suggestion being that the shape and density of 
cities can have implications for their future. Various concepts and models of sustainable urban forms 
such as the compact cities, eco-cities, green cities, new urbanism, landscape urbanism, and urban 
containment, etc. have been theorized and out of all these, compact cities are often advocated as more 
sustainable20. 

In urban planning literature, yet there is no definite definition of a ‘compact city’ per say; but most of the 
available definitions tend to share the ‘core dimensions’ of this model of sustainable urban form21. 
Burton defines it as “a high-density, mixed-use, and intensified city”22. According to other views, the 
compact city is characterized by high-density and mixed land use with no sprawl23. In the early 1970s, 
Dantzig and Saaty in their ‘extreme compact city model’ discussed about three elements: the urban form, 
the space, and the social functions24. In general, compact city is a high-density urban settlement with a 
vibrant core area with mixed-use developments and concentration of urban services and facilities, with 
low car-dependency and is a city that strategically controls greenfield developments in the outskirts 
(prevents or allows as per requirement, based on the policies and plan of the specific city). Compact city 
policies focus on optimising urban density and development starting from the centre or centres and from 
the core areas at a rate that is strategically evaluated and fixed based on the city’s development 
potentials and carrying capacity (defined by available infrastructure and services, availability of land or 
built space under various land use categories, open space per capita, a city’s available resources, etc.). 

The idea of ‘compact city’ is related to ‘centrism’ evolved during the early 20th century. In the late 19th 
and the early 20th century, the modern discipline of urban planning started with the idea of ‘decentrism’ 
(decentralisation of urban activities and population) as the reaction to the urban malaise created by the 
industrial revolution25. Ebenezer Howard’s ‘Garden city’ concept in the late nineteenth century to Frank 
Lloyd Wright’s extremely decentralised ‘Broadacres City’ in 1930s are the two classical urban planning 
models attempting to decongest the cities. On the other hand, Le Corbusier in 1930 proposed his ‘Ville 
Radieuse’ (Radiant City), with the same objectives, but unlike Wright, with the idea of ‘centrism’; he 
proposed to increase urban densities with high-tower blocks to decongest the city centres, which would 
increase open spaces and improve circulation. In the 1950s, Ian Nairn, became extremely vocal against 

17 UNEP, 1987: 2.1 
18 UN, 2015 
19 Ibid. 
20 Bibri S. E. et al., 2020: 2 
21 Ibid.: 2-3 
22 Burton E., 2002 
23 Refer Bibri S. E. et al., 2020: 2-3 
24 Dantzig, G. and T. L. Saaty, 1973 in Bibri S. E. et al., 2020: 3 
25 For details on ‘centrism’ and ‘decentrism’, refer Breheny M., 1996 
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low density urban sprawl; he wrote two influential papers against what he called ‘Subtopia’ 
(suburb+utopia, facilitating low-density sprawl) challenging the then planners in UK. In the 1960s, Jane 
Jacobs advocated high-densities in the cities on the grounds that density creates diversity and that 
diversity creates the richness of urban life. In 1971, ‘Civilia: The End of Sub Urban Man’, written by Ivor de 
Wolfe (pseudonym) disapproving sprawl and car use, proposed vision for a high-density city with the 
ideas such as urban regeneration and multi-centred city. In 1973, G. Dantzig and T. L. Saaty proposed a 
radical model for a ‘compact city’ aimed at reducing urban sprawl and preserving the open countryside26. 

However, only since late 1980s, the idea of ‘compact city’ gained much more popularity with growing 
concerns on environmental and urban challenges and with recognition of compact city form’s potential 
role in achieving urban sustainability. In 1990, the Commission of the European Communities (CEC) 
published the ‘Green Paper on the Urban Environment’ and as the most sustainable approach to 
urbanism, advocated for many ideas related to the concept27. Several European cities have taken up the 
policies of re-densification/ intensification of the existing cities, renewal of the historic cores, emphasized 
on public transportation and walkability and strictly controlled suburban sprawl.  

Since around mid-1990s, critical research on the theory and practice of compact city form have increased 
manifold. According to several such studies, there are many perceived benefits of the compact city over 
urban sprawl28. A compact city can promote sustainability by reducing the amount of travel and 
shortening commute time, by lowering down car-dependency thus lowering down emissions, by reducing 
energy consumption, by encouraging walking and cycling, by limiting the consumption of building and 
infrastructure materials, and by limiting the loss of agricultural and natural areas in a city’s outskirt. 
Moreover, a compact city promotes regeneration of the city centres through the promotion of densely 
built dwellings, shops, businesses, and accessible infrastructure and facilities. It increases urban vitality, 
promotes re-use of infrastructure and previously developed land, reduces the requirement of per capita 
infrastructure provision and makes it cheaper due to compactness of the built-environment (lesser 
coverage, agglomeration and higher customer coverage per unit area). It promotes mixed-use 
developments, supports local services and businesses through population densities, i.e., providing a 
larger customer base for commercial activities. Compact city ensures better public transport services with 
increased overall accessibility, promotes transit-oriented development, decreases travel needs and costs 
and shortens commute times. It creates diversity of choice of employment, increases social contacts 
among residents, reduces crime and provides a feeling of safety through natural surveillance, etc. 
Scholars have also enlisted the benefits of agglomeration due to dense and diverse urban development29. 
It is claimed that such qualities provide better economic output30 and higher invention rates by providing 
fertile ground for knowledge spill over31, reduced energy use through employment density32, and 
alleviate social segregation33. It is also argued that dense and diverse urban patterns are more resilient 
forms of urban structure, providing a redundancy of functions34, networkability and response-diversity to 
disturbances35. All in all, the compact city harnesses the advantages of agglomeration and taps into the 
tremendous variety of environmental, economic, and social benefits, which must be ensured through 

26 Dantzig, G. and Saaty T. L., 1973 
27 CEC, 1990 
28 Bibri S. E. et al., 2020: 4 – Table 4 for a comprehensive list. 
29 e.g. Glaeser E. L., 2011 
30 Quigley, 1998 in Lim, H. K. and Kain J., 2016 
31 Carlino, Chatterjee, and Hunt, 2007; Glaeser, 2011 in Lim, H. K. and Kain J., 2016 
32 Mindali, Raveh, and Salomon, 2004 in Lim, H. K. and Kain J., 2016 
33 Burton, 2001 in Lim, H. K. and Kain J., 2016 
34 Bettencourt and West, 2010 in Lim, H. K. and Kain J., 2016 
35 Bristow, 2010; Glaeser, 2011; Offenhuber and Ratti, 2014 in Lim, H. K. and Kain J., 2016 
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proper planning and development initiatives36. Therefore, in recent years, city governments, planners, 
developers and policymakers have increasingly envisaged in designing a more compact city.   

However, the compact city policies are also contested. Scholars argue that high-density might negatively 
impact on neighbourhood satisfaction37, negatively impact on psychological health of the residents due 
to overcrowding38 and reduce sense of attachment and quality of public utilities39. Breheny concludes 
that people are not satisfied residing in high-dense dwellings40 and Burton concludes that high-density 
areas corresponds to higher level of crime41. Another argument against is potential high noise pollution 
due to the proximity between dwellings, transport-lines, businesses, and services42. Several studies43 
argue that compact urban developments can increase property prices, cause traffic congestion, and 
create social exclusion. Moreover, the critics argue that compact city can increase ecological footprint 
due to higher consumption and larger income gaps44, create unfavourable living conditions for low 
income groups by reducing living space and might limit accessibility to green space and nature areas45. 
Another key point against the model is the possibility of loss of green spaces due to intensification and 
the critics also believe that ultimately sprawl is inevitable due to congestion inside the city46. 

The supporters point out to that negative social problems related to density may be possibly due to the 
inherent characteristics of the studied urban areas where poverty is concentrated, rather than to be the 
consequence of the urban form itself47. Increased consumption rates and larger income gaps might be 
related to the incidents of accumulation of both high- and low-income groups in the studied high-density 
urban areas, but possibly not because of urban form48. Again, since crowding is a problem of perception 
of space, its occurrence might be a design problem not a result of urban compactness49. Therefore, there 
is a risk that generic problems of urbanization are criticized as being problems of compact high-density 
cities50. It is evident that the debate over compact city is a kind of the continued legacy between the 
debate between ‘centrism’ and ‘decentrism’. The persistent lack of a clear definition of ‘compact city’ is 
sometimes attributed to such contradictory findings by the scholars for and against the concept. 

Several recent UN-Habitat reports and policy papers argue that compact city form has positive effects on 
public health, economy, resource efficiency, social cohesion and cultural dynamics51 and that low 
population density is environmentally harmful in both mono-centric and polycentric urban structures52. 
Apart from making a similar line of argument53, European Union further states that cultural, social and 
political dynamics are promoted by density, proximity and diverse choices available within compact 
cities54. The OECD claims that compact city policies result in lowered CO2 emissions, reduce energy 
consumption in transportation, reduce of infrastructure cost, help in conservation of farmlands and 

36 Bibri S. E. et al., 2020: 1-2  
37 Bramley and Power, 2009 in Lim, H. K. and Kain J., 2016 and Bibri S. E. et al., 2020: 4 
38 Haigh, Ng Chok, and Harris, 2011 in Lim, H. K. and Kain J., 2016 
39 Dempsey, Brown, and Bramley, 2012 in Lim, H. K. and Kain J., 2016 and Bibri S. E. et al., 2020: 4 
40 Breheny 1997 in Bibri S. E. et al., 2020: 4 
41 Burton, 2000 in Bibri S. E. et al., 2020: 4 
42 De Roo, 2000 in Bibri S. E. et al., 2020: 4 
43 Breheny, 1992, 1997; Neuman, 2005 in Bibri S. E. et al., 2020: 4 
44 Heinonen and Junnila, 2011 in Lim, H. K. and Kain J., 2016 and Bibri S. E. et al., 2020: 4 
45 Burton, 2001 in Lim, H. K. and Kain J., 2016 and Bibri S. E. et al., 2020: 4 
46 Breheny, 1996 in Bibri S. E. et al., 2020: 5 
47 Bramley and Power, 2009 in Lim, H. K. and Kain J., 2016 and in Bibri S. E. et al., 2020: 5 
48 Glaeser, 2011 in Lim, H. K. and Kain J., 2016 and in Bibri S. E. et al., 2020: 5 
49 Kearney, 2006 in Lim, H. K. and Kain J., 2016 and in Bibri S. E. et al., 2020: 5 
50 Lim, H. K. and Kain J., 2016 
51 UN Habitat, 2011, 2014a, 2015 
52 UN Habitat, 2014b 
53 CEC, 2011 
54 CEC, 1990 
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biodiversity and increase labour productivity55. Most of the scholars agree that as a desired form, the 
compact city indeed secures a development that is environmentally sound, economically viable, and 
socially beneficial56, especially when the development is strategically planned and well-designed. It is 
important to focus on developing efficient planning approaches that can optimise the benefits of the 
good dimensions of a compact city, which would eventually attenuate the lacunas associated with it. 
Therefore, with all these understandings, the paper attempts to reach at the previously discussed 
objectives of finding relevance of a compact urban form for Doha. 

Very few but increasing number of studies have been carried out covering Doha’s urban development 
and planning. Khaled Adham provides a vivid narrative on Doha’s urban transformations in the recent 
decades and on its aspirations to become a global city with unique urban development projects57. Florian 
Wiedmann et al. analyse urban evolution in Doha based on the theory of production of space propagated 
by French sociologist Henri Lefebvre and pointed out that Doha has witnessed a rapid shift from a 
traditional to modern built-environment and currently going through a new transformation period with 
negative circumstances from the increasingly fragmented and segregated nature of its urban 
development58. Agatino Rizzo analyses the urban planning initiatives in Qatar and discusses the nitty-
gritties of plan implementation; he points out that there is an absence of a serious assessment of the 
ongoing mega-projects59. Khaled Shaaban and Essam Radwan discuss about transition of Doha and the 
city’s transportation projects60. Simona Azzali analyses social segregation, physical fragmentation and 
environmental concerns as the consequences of Doha’s rapid urbanisation and motorization. She 
concludes that to prevent physical and social fragmentation focus should shift from isolated projects to 
development of compact, mixed-used neighbourhoods and districts with integrated land-use and 
transport planning policies; she also emphasises on transport integration up to the level of cycling and 
walking61. Yasuyo Makido et al. assess the relationship between urban form and temperature moderation 
in Doha and conclude that to mediate temperatures to provide pedestrians greater access to outdoor 
spaces, ‘reducing the amount of urban area’ as the first step62. Shandas V. et al. examine the spatio-
temporal urban growth of Doha using satellite data from 1987 to 2013 and find out that during this 
period, Doha expanded at the rate of 5.45 percent annually (with higher rates after 1998) and added 
315sqkm of land area; they speculate that the pattern of suburbanization is demanding greater 
infrastructure investments and limited the possibility of using active transportation (e.g. biking, walking, 
transit, etc.) further impacting on public health and environment63. Raffaello Furlan et al. 2019, attempt 
to study and develop a TOD based regeneration model around the West Bay South metro station with 
infill developments incorporating affordable housing64. Soud K. Al-Thani et al. find that Doha’s continuous 
growth and expansion as a polycentric and low-density city are impacting on sustainability and liveability 
of the city65. They find that urban sprawl in the city impedes developing transport system for other 
modes as alternative to private cars and that low walkability is attributable to lack of pedestrian paths 
and lack of local amenities and services66. To address the challenges related to low-density pattern in 
Doha, the authors suggest adopting new technologies from e-working, to autonomous vehicles, etc.67 

55 OECD, 2012 in Lim, H. K. and Kain J., 2016 
56 Bibri S. E. et al., 2020: 1 
57 Adham K., 2011 
58 Wiedmann, F. et al., 2012 
59 Rizzo, A., 2014 
60 Shaaban, K. and E. Radwan 2014 
61 Azzali, S. 2015 
62 Makido, Y. et al., 2016 
63 Shandas V. et al., 2017 
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65 Al-Thani et al., 2019 
66 Ibid. 
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Most of these studies at varying degrees have highlighted the problems of urban sprawl and propagated 
though not exclusively, for a denser and compact form for Doha.   

Since early 1970s, several urban plans covering various parts of the city has been taken up by the 
government to manage Doha’s growth systematically68. The plans became quickly obsolete due to the 
unprecedented growth Qatar then experienced. The Government of Qatar, understanding the changing 
dynamics adopted several policy initiatives such as the Qatar National Vision 2030 (QNV2030) and it’s 
National Development Strategy for providing a long-term development framework to guide and manage 
Qatar’s future growth. In 2014, Ministry of Municipality and Environment (MME) adopted the Qatar 
National Development Framework, QNDF as the spatial representation of the QNV2030 for sustainable 
development of Qatar until 2032. Following the QNV2030’s stress on mitigating the impacts of climate 
change, the QNDF intends to support ‘a more resource efficient urban development structure and way of 
life for the people of Qatar’69. The QNDF brings in a spatial development strategy for Qatar with multiple 
hierarchical mixed-used centres and a greenbelt policy and designates the area of ‘Metropolitan Doha’. 
The QNDF acknowledges the problem of urban sprawl and several of its policies and strategies conforms 
to those of compact city development (to be discussed in the section 2).    

1.4. Approach and Methodology 

A large sum of work on compact cities are currently available, many of these are ‘city-case-studies’, 
carried out with variety of approaches and covering diverse subjects such as benefit analysis, evaluating 
components, measuring compactness, formulating compact city policies through comparative 
assessment70, etc. Several attempts are made to establish ‘compact city’ indexes; however, the 
heterogeneity of the concepts of density71, diversity72, and urban form73, coupled with the prevalence of 
different indexes74, these studies remained as problematic for policy implementation. Therefore, it is 
evident that each city should deal with its own urban specifications in response to its development 
agenda and form aspects, applying compact city discourse and implementing policies to improve the 
health of the city and the quality of life for the citizens75. 

Therefore, simplification of the approach that provides inferences leading to policy formulation is the 
need of the hour. The method adopted here is firstly, to carry out a brief assessment on the impact of the 
current policies and strategies on Metropolitan Doha’s urban form (section 2). Secondly, it is to carry out 
a comparative assessment of selected spatial parameters related to Metropolitan Doha’s urban form with 
the same of four selected cities from Europe and Asia (section 3). The assessment results into inferences 
finally leading to identifying policies and strategies. The parameters selected here are the size and shape 
of the cities, size and the characteristics of the core areas, overall density, developed area density and 
road length. 

Four cities, Vienna, Madrid, Hong Kong and Tokyo (part of it) are selected for the comparative 
assessment. For Hong Kong, the entire territory has been considered. For Tokyo, the 23-Special Wards or 
‘Tokyo-23 Ku’ (as it is mentioned hereafter), the ‘central city’ or the ‘Old Tokyo City’ of Tokyo 
Metropolitan Region is considered. Vienna and Madrid have been considered within their municipal 
boundaries. Hong Kong is only developed in limited areas (in multiple locations) with extreme density 
levels. ‘Tokyo-23 Ku’ is almost an entirely developed part of Tokyo with more or less flat high-density 

68 Adham K., 2011 – refer for details on history of urban development and urban planning initiatives. 
69 MME-Qatar, 2014: 20, point 2.2.6 
70 e.g. OECD 2012 
71 Churchman, 1999; Berghauser Pont and Haupt, 2010; Manaugh and Kreider, 2013 in Bibri S. E. et al., 2020: 3 
72 Manaugh and Kreider, 2013 in Bibri S. E. et al., 2020: 3 
73 Hillier, 1996; Marshall, 2005 in Bibri S. E. et al., 2020: 3 
74 Lee et al., 2015 in Bibri S. E. et al., 2020: 3 
75 Bibri S. E. et al., 2020: 3 
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development. Madrid and Vienna are two classical European cities with compact form and high-density 
development. While Vienna’s population is almost equivalent to that of Metropolitan Doha, Madrid 
possesses little more than a million more population. Each of these four are compact and high-density 
urban areas but are with certain distinctively different characters (discussed in the section 3).  

Despite having extremely high-level of densities, Hong Kong is one of the most liveable cities in the world; 
through better planning, design and management of the built-environment, Hong Kong demonstrates 
how a large population can be accommodated in a small area without impairing quality of life76. In Tokyo, 
another city with high-quality-of-life, the city government since the mid-1990s is supporting 
redevelopment in the brownfield sites and in reclamation land in the central wards (a significantly high-
density zone previously), which have resulted into re-densification77. Vienna and Madrid, for maintaining 
compact forms particularly have been adopting the policy of revitalisation and intensification of the 
existing areas and restricting sub-urban sprawl. With such policies, beginning from mid-1990s, Vienna 
successfully added a substantial population in the core city (by 2005, which was a 10% increase) resulting 
into much colour, vibrancy and economic opportunities in the older areas78. Though Madrid expanded 
outwardly in the 1990s, but since 2006, even after substantial increase in the city’s population, outward 
expansion is almost stagnated79 keeping Madrid’s compact form intact. 

Questions might arise on the selection of cities as ‘Tokyo-23 Ku’ or Hong Kong to compare with Doha. 
However, as far as comparative assessments are concerned, it has been found that though sometimes 
cities are evidently incompatible both in scale and in socio-cultural, political, and historical contexts, but 
the comparison can still be undertaken regarding the relative proportions of density and diversity across 
these urban areas80. Moreover, each of these cities is a kind of benchmark portraying a ‘particular status’ 
with ‘typical characteristics’ those can be studied as valuable lessons in the backdrop of Doha’s present 
and potential future development. However, it is not about transforming Metropolitan Doha into Madrid 
or Hong Kong, but about taking strategic decisions learning from these four cities and accepting 
benchmarks which are sustainable and resilient for transforming Metropolitan Doha’s future based on its 
own qualities/potentials. 

1.5. Limitations and Prospects  

As this paper is an individual initiative, there are certain limitations related to time, technology and funds; 
and it is particularly reflected in acquiring and processing mapping related data. Therefore, the paper 
depends on the commonly available data from web portals such as Google Earth or Google Maps and 
from the web portals of various government and non-government organizations. Mapping and analysis 
are carried out synthetizing data from various sources using basic version of SketchUp, the drawing and 
3D-making software. Moreover, a simpler form of comparative assessment is adopted here, for e.g. 
conclusions on burden of road infrastructure is simply based on the comparative assessment of road 
length per capita in the cities; it does not include the actual cost that varies from city to city or country to 
country and it does not consider type and quality of the roads (apart from the functional hierarchy of 
expressways and major roads). Another drawback is of unavailability of population data at ‘city-division’ 
level for one particular year; while it is available in Hong Kong for 2016, Vienna for 2019, Madrid for 
2021, ‘Tokyo-23 Ku’ for 2019 and in Metropolitan Doha it is available only for 2015. There might be some 
changes in the density levels particularly in Metropolitan Doha and in Hong Kong. The density levels can 
be revalidated once the new data set is available for these cities; however, it is most likely that the trends 
reflected, and the conclusions made here would not change. 

76 Yeh, A. G. O., 2011 
77 Lützeler R., 2008 
78 City of Vienna, 2005: 40 
79 Díaz-Pacheco J. and García-Palomares J. C., 2014 
80 Bibri S. E. et al., 2020: 3 
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In general, the approach adopted here certainly meets the objectives of the study. A robust study on the 
same is possible with more varieties of detailed data and adopting other methods of empirical 
assessment; but the results are not going to be different. It is believed that the outcome of the paper is 
sufficient for taking policy decisions. However, further studies testing effectiveness of the individual or a 
set of policy decisions is certainly possible, and this paper would provide a fundamental base for such 
studies. 

2. Metropolitan Doha and the QNDF’s Spatial Strategy 
The key challenges identified in QNDF are the typical ones, where generally the ‘compact city’ policies 
perfectly fit into as the solution. Some of the key planning challenges identified in the QNDF are 
degrading quality of life; mega-projects targeting higher income groups creating low-density, spatially 
fragmented developments, only accessible by private car; lack of public transportation options, traffic 
congestion and degraded public realm; low-density fringe area development due to the nature of public 
housing demand; lack of affordable housing options for the non-Qatari workers; ageing population, 
limited local employment opportunities and lack of community facilities in smaller towns; increased 
greenhouse gas emissions; lack of mixed-land use provisions in zoning, etc81. 

QNDF with its vision of “creating a role model for sustainable urban living and the most liveable towns 
and cities in the 21st century”, proposes a multi-centred hierarchical urban spatial structure for Qatar. As 
per its ‘Spatial Strategy for Qatar 2032’ these are to be mixed-use and mixed-density urban centres under 
a hierarchical categorization of ‘Capital City’, ‘Metropolitan’ and ‘Town Centres’ in descending order82. 
These centres are proposed with a high-density core (200-300pph/50-75dph) with concentrated 
employment activities those merge with the surroundings with a medium density (60-200pph/15-50dph) 
with increasing housing and community facilities83. The optimal land use range for these centres is 
identified to be 30-70% commercial, 40-60% residential and 5-15% community facilities. Apart from these 
centres, ‘District’ and ‘Local’ Centres with medium densities supporting 10-40% commercial, 50-80% 
residential and 10-15% public facilities are proposed within walkable distance of the catchment 
population to serve daily and weekly needs the communities. 

The concentration of density and mixed-land-uses around the core is to ensure most residents and 
workers within a walking distance of 250m from public transit reducing vehicular trips and increase 
health benefits84. QNDF points out that these centres are to reduce requirement of creating major new 
settlements outside the existing urban areas, optimise use of existing infrastructure, reduce urban 
footprint and impact on the natural environment, avoid further urban sprawl, improve liveability, help 
fostering urban regeneration and create economic growth by co-locating a mix of land uses and 
concentrating goods and services, etc.85 It is also envisaged that the centres are to facilitate 
concentration of public transport, health, education, cultural and entertainment facilities which would to 
intensify community and social interactions, encourage multi-purpose trips and shorten travel distances 
reducing demand for private travel and encourage walking, cycling and use of public transport.86 QNDF 
proposes that these mixed-use centers will be connected through a public transport system comprising 
Metro rail and bus transit and walkable streets with attractive public realm87. Moreover, it proposed to 
develop new zoning regulations with hierarchical allocation of heights (or floor area ratio) to support 

81 MME-Qatar, 2014: 21 
82 Ibid.: 40-51 
83 Ibid.: 45 
84 Ibid.: 45 
85 Ibid.: 44, point 3.4.2 
86 Ibid.: 44, point 3.4.2 
87 Ibid.: 44, point 3.4.3 
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transit-oriented development (TOD)88. It is envisaged that by 2032 these centres with TODs will facilitate 
expatriate population, comprising 80percent of the total and reduce their dependency on private cars89.  

 

Figure 1: QNDF’s National Spatial Strategy 2032. Source: MME-Qatar, 2014: 42-43 

Apart from the centres, QNDF facilitates the basic framework for preparation of Municipal Spatial 
Development Plans in all the municipalities in Qatar along with zoning regulations. Another key 
recommendation of QNDF’s spatial strategy is to enforce a greenbelt policy to contain urban expansion of 
Metropolitan Doha90.  

QNDF mentions that its strategic spatial framework is based on the estimations on Qatar’s GDP, 
employment and population. Qatar’s GDP is estimated to grow by QAR1054 billion with an employment 
of 1.7 million in 203291. Population is projected at 2.5 million in 2017, which is envisaged to remain the 
same in 2032 with 1.9 million residing inside the Metropolitan Doha92. QNDF states that the size of 
Metropolitan Doha has been considered to accommodate 2.1 million, a 10 percent additional population 
on the estimate93. It mentions that by 2017, Metropolitan Doha will be a city with a single urbanized form 
some 40km in extent from Lusail in the north, to the New Doha Port in the south and to be integrated by 
highways, metro rail, regional rail and feeder buses94. 

88 Ibid.: 40, point 3.3.8 
89 Ibid.: 44, point 3.4.4 
90 Ibid.: 40, point 3.3.8 
91 Ibid.: 24, Table 2.1 
92 Ibid.: 25-27, Table 2.2 
93 Ibid.: 27 
94 Ibid.: 29, points 2.6.10 and 2.6.11 
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Figure 2. Metropolitan Doha’s Land Use Plan. Source: MME 
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It is evident that QNDF’s spatial strategy revolving around TOD-based mixed-use centres and the 
greenbelt policy conforms to the ideals of the compact city. Twenty-two out of these twenty-eight 
proposed centres (3 capital city centres, 3 metropolitan centres, 8 town centres and 14 district centres) 
are within the Metropolitan Doha and out of these twenty-two, MME has prepared ‘centre plans’ for 12 
centres (4 town centres and 8 district centres). Although QNDF suggested a density range of 60-300pph 
(15–75dph) for the centres within Metropolitan Doha, interestingly, in the 12 centre plans, the estimated 
possible density (based on permitted GFA) averages to 431pph reaching up to 696pph with a maximum 
population capacity of 450k. Plans are under preparation for some of the remaining centres and 7 of 
these centres are being developed by private entities. The three proposed ‘capital-city centres’ in West 
Bay, Downtown Doha (the historic centre) and one near the Airport are currently undergoing the 
planning phase. The West Bay has become the iconic CBD of Doha with lofty skyscrapers; however, the 
area’s current residential population is less than 12k with a density of only 15pph95. Downtown Doha, the 
historic centre (a designated capital-city centre) possesses a population of 20k with a density of 64pph96. 
The new iconic Msheireb Downtown within Downtown Doha proposes a tiny population of 2100 with a 
density of 68pph97. One of the metropolitan centres, Lusail, developed by a private developer proposes a 
population of 200k with a density of 53pph98. On the contrary, QNDF suggests residential densities in the 
‘capital’ and ‘metropolitan’ centres at around 200-300pph (approx. 50–75 dwellings per hectare). 
Another new iconic private development, the Pearl Qatar, which is considered as a district centre in 
QNDF proposes a population of 45k with a density of around 80pph. 

 

Figure 3. West Bay, the Iconic CBD of Doha with Residential Density as Low as 15pph. Source: Author. 

It is evident that some of these centres have been planned with extreme level of densities that surpasses 
the QNDF’s prescribed levels, while at the same time, some of the centres and areas within the centres, 
particularly developed by the private developers lag far behind in the density levels. The scenario will be 
much clearer when the plans for the ‘capital-city centres’ would be ready, which currently possesses 
extremely low level of residential densities. 

Again, it seems that the size of Metropolitan Doha, which is 1279sqkm and the designation of urbanizable 
area within it have been kept at a very higher side, which have created a paradoxical situation 
encouraging low-density expansion. The Municipal Spatial Development Plans (MSDP) prepared within 
the Metropolitan Doha propose more than 95 percent Residential land use as low density (R1 and R2).99 

95 PSA-Qatar, 2015 
96 Ibid. 
97 Msheireb Properties, 2021 
98 Lusail City, 2021 
99 MME-Qatar, 2021 
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Land use proposals in a large portion of Wakra municipality is yet not available, as its master plan is 
currently under preparation. It is evident from the MSDPs that the designated greenbelt within the city is 
not strictly enforced; roads and subdivisions are appearing in most of the areas in the zone rapidly filling 
up the entire Metropolitan Doha with low-intensity urban activities and low-densities. 

3. Doha’s Urban Form, a Comparative Assessment 
In this section, Doha’s urban form and its characteristics are compared with the four selected cities. 
Comparisons are made on size, shape and distances, characteristics of the core zones, city-level and city-
division-level densities, spatial distribution of the gross developed areas, gross-developed area densities, 
characteristics of the road network and road network and gross developed area. 

3.1. Size, Shape and Distances 

Metropolitan Doha’s size is the largest among all the selected cities. It is more than double than that of 
‘Tokyo-23 Ku’ and of Madrid; while ‘Tokyo-23 Ku’ has 4.8 times and Madrid has 1.7 times larger 
population size. Vienna with almost equal population size is more than three times smaller than 
Metropolitan Doha. Hong Kong has 3.7 times larger population size than that of Metropolitan Doha, but 
its area is still a bit smaller.  

Metropolitan Doha shaped like a ‘half-moon’ straddles for about 62km north-south (longest) and almost 
35km east-west (widest). Its core area located in the eastern coast is about 22km from the northern and 
western, and about 30km from the southern periphery. Hong Kong comprises of an archipelago and a 
northern part, with Kowloon and the ‘Northern Territories’ in the mainland China. Hong Kong’s north-
south and northeast-southwest (longest) expanse is about 40km and 63km respectively. Its core is 
located towards south-east and is about 22km from its northern and 29km from its south-western 
(longest) peripheries. Vienna, Madrid and ‘Tokyo-23 Ku’ are ‘circular shaped’ with their core areas in the 
central locations. Vienna has a radius of around 8 to 10km; Madrid conforms to a similar size and shape, 
but the large district of Fuencarral-El Pardo, mostly comprising of undulating protected forested land 
bulges out towards the north-west. ‘Tokyo-23 Ku’ also has a radius of about 10km. 

3.2. The Core Area City-Divisions 

The ‘core areas’ of the cities are the ‘urban activity hubs’ with zones or wards or districts (as different city 
calls differently, here, ‘city-divisions’,) generally comprising of the historic centres and surrounding areas. 
These are the areas of employment generation with concentration of businesses, government functions, 
institutions, transportation nodes, etc. and are the ‘tourist zones’ with destinations, and concentration of 
hotels and restaurants. In most cases, the core incorporates high-density mixed-use areas and in some 
incorporates the new CBDs. Due to high concentration of the non-residential activities in most of the 
cases, the central ‘city-divisions’ in the very centre of a core might have a little lower density than the 
surrounding ‘city-divisions’, where the highest densities appear. The ‘city-divisions’ within the core are 
smaller in sizes than the ones outside the core. 

Vienna and Madrid, the two European cities have distinctive core areas. In Vienna, the core comprises of 
ten municipal districts surrounding the old centre, the ‘Innere Stadt’. Majority of these districts are 
located within a circle of three kilometres radius and the entire core is well within a circle of six 
kilometres radius on a central point in the Innere Stadt. In Madrid, like Vienna, the core of the city is 
extended from ‘Centro’, the historic centre to six surrounding districts. ‘AZCA’, in Tetuan in the northern 
part of the core is the emerging CBD of Madrid with high concentration of skyscrapers. The ‘Centro’ and 
‘AZCA’ both can be covered within a circle of three kilometres radius if its centre is placed somewhere in 
between, in the district of Chamberi. The entire core area of Madrid is well within a circle of six 
kilometres of radius. In Hong Kong, the urban core is formed by the three districts of Hong Kong Island 
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and all five districts of Kowloon Region. The compact core formed by these distinctively small districts is 
divided in to two parts by the narrow Victoria Harbour. 

‘Tokyo – 23 Ku’ is the urban core of the Tokyo Metropolitan Region; but as the original Tokyo city, the 
area has a distinct traditional core comprising of the districts of Chiyoda, Chuo and Minato located close 
to the Tokyo Bay area, characteristically following a circle of three kilometres radius with the centre the 
confluence of the boundaries of these three districts. However, currently the core functions and 
characteristics are shifting towards the inner districts with a larger area conforming to a circle of six 
kilometres radius with a centre deflected towards the boundary between the districts of Chiyoda and 
Shinjuku.   

 

Figure 4. Location, Spatial Extent and Population of the Core Areas. Source: Author, prepared based on 
composite data from several sources100.  

100 MME-Qatar, 2021; PSA Qatar, 2015; LD Hong Kong, 2021; Population By-census 2016 Hong Kong, 2017; City of Vienna, 
2021; City of Vienna, 2019; City of Madrid, 2021; Statistics of Tokyo, 2019; Google Earth and Google Maps. 
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Metropolitan Doha’s core incorporates two central areas, the historic centre and the areas up to the C-
Ring Road and West Bay, the new CBD, both located next to the coast and are separated by the Al Bidda 
Park and a sea-side promenade. The first part consists of twenty smaller ‘zones’ with the historic core and 
the high-density-mixed-use zones next to it developed during the 1960-80s. These zones conform to the 
traditional neighbourhoods and are redefined by the boundaries delineated based on the main circular 
and radial roads. The zones within the ‘A’ and the ‘B’ Ring Roads are smaller and those developed later 
between the ‘B’ and ‘C’ Ring Roads are comparatively larger; but all these zones are distinctive with 
mixed-use areas along the main streets. The second part of the core, West Bay consists of three zones 
and is the modern centre characterized by its iconic skyline with tall skyscrapers. 

The core area of Metropolitan Doha accounts for a meagre 1.6 percent of the city’s area and 12 percent 
of the city’s population. In contrast, Hong Kong’s core comprises of 8 percent of the city’s area and 44 
percent of the city’s population, Vienna’s core comprises of 12 percent area and 31 percent population, 
Madrid’s 7 percent area and 30 percent population and the eight central wards of ‘Tokyo-23 Ku’ 
comprises of 18 percent of the area and 19 percent of the total population. It is evident that although 
Metropolitan Doha is the largest of all the five selected cities in size, but in contrast, its core is the 
smallest of all in size and is the weakest of all as far as its ‘population-size-share’ is concerned. 

3.3. The City Level and City-division-wise Population Density  

Out of these cities, overall city level population density is the highest in ‘Tokyo-23 Ku’ with a density of 
153pph accommodating a massive population of 9.5 million. The overall city level densities of Hong 
Kong’s 66pph, Madrid’s 55pph and Vienna’s 46pph are comparable; but their population varies greatly 
from Vienna’s 1.9 million, Madrid’s 3.3 million and to Hong Kong’s 7.3 million. With the largest area, and 
population of 1.9 million, the Metropolitan Doha’s overall city level density is only 16pph; it is 2.9 times 
less than that of Vienna, 3.4 times less than that of Madrid, 4.1 times less than that of Hong Kong and a 
huge 9.5 times less than that of ‘Tokyo-23 Ku’. 

 

Figure 5. Contrasting Built-environment, Madrid and ‘Tokyo-23 Ku’. Source: Guzman101 and Schwarzkaefer102 

Spatial distribution of the city-division-wise density reveals that, in general the density in the core-area-
city-divisions are distinctly higher; particularly, the difference is very high in all the cities except ‘Tokyo-23 
Ku’. The variation in ‘Tokyo-23 Ku’ is not prominent; in fact, densities of some of the western and north-
western wards in the city are slightly higher than that of the core area wards. In Hong Kong, the highest 
densities are in the districts in Kowloon Region, with density reaching as high as 575pph in Kwun Tong; 
On the contrary, the density in the ‘Island District’ is as low as 9pph. In Madrid, density reaches up to 
297pph in the district of Tetuan, where ‘AZCA’, the new CBD of the city is located; while the density in 
Fuencarral-El Pardo in the north-west is as low as 10pph. In Vienna, density reaches 275pph in 
Margareten located next to the historic centre; at the same time, it is as low as 14pph in Hietzing. In 
‘Tokyo-23 Ku’, the highest density is in the ward of Toshima with 223pph, slightly higher than that of 

101 “Madrid (2 de 2)” by Guzmán Lozano is licensed under CC BY 2.0 
102 "Blue Hour over Tokyo" by Schwarzkaefer is licensed under CC BY 2.0 
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Tetuan in Madrid and Margareten in Vienna, but much lower than Kwun Tong of Hong Kong. 
Interestingly, the lowest density in the ‘Tokyo-23 Ku’ is from its historic central ward of Chiyoda, which is 
just 55pph. However, in all other wards of ‘Tokyo-23 Ku’, the overall density ranges between 120 and 
223pph. 

 

Figure 6. Comparison of City and City-division Level ‘Overall Urban Density’. Source: Author, prepared based 
on composite information from several sources103. 

In Metropolitan Doha, though its overall city-density is just 16pph, the same in some of the zones in the 
Old Core is very high; interestingly, density in Old Al Ghanim (Zone 16) reaches as high as 397pph, which 
is considerably higher than that of Tetuan in Madrid, Margareten in Vienna and Toshima in ‘Tokyo-23 Ku’. 
However, these high-density zones in the Old Doha are much smaller in size compared to the sizes of the 

103 Same as of Figure 4. 
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central city-divisions of the other cities, which is evident from the taller, but very thin representation of 
the Metropolitan Doha’s zones in the Figure 5. 

 

Figure 7. Spatial Distribution of City-division-wise Population Density Size-classes. Source: Author, prepared 
based on composite information from several sources104. 

The spatial distribution of the city-division-wise population densities in ‘density-size-classes’ reveals 
extremely high-density concentration in the districts in Kowloon Region of Hong Kong, moderately high-
density distribution in the core areas of Madrid and Vienna and a skewed pattern with moderately high 
densities in ‘Tokyo-23 Ku’. Interestingly, with extremely high densities of 477pph, the five districts of the 
Kowloon Region in Hong Kong with a land area of just 47sqkm (3.7% of Metropolitan Doha) possesses 2.2 
million population, which is larger than Metropolitan Doha’s total population. The seven central districts 
of Madrid with a land area of 42sqkm (3.3% of Metropolitan Doha) and a moderately high density of 

104 Same as of Figure 4. 
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239pph caters to a population of 1 million, equals half of Metropolitan Doha’s population. Vienna’s 
eleven districts in the core with a land area of 50sqkm (3.9% of Metropolitan Doha) contains roughly 
600k population, equivalent to 30 percent of Metropolitan Doha’s population. ‘Tokyo-23 Ku’s eight 
central districts with an area of 110sqkm (8.6% of Metropolitan Doha) with a density of 161pph, contains 
1.8 million population, about 89 percent of Metropolitan Doha’s population. Metropolitan Doha’s high-
density zones are tiny in comparison to rest of the selected cities and a huge 906sqkm of land area (71% 
of Metropolitan Doha) contains more than 500k population with a density less than 10pph (average only 
2pph). Interestingly, another 306sqkm of land area (24% of Metropolitan Doha) caters to 700k population 
in the zones with a density size-class between 10 and less than 50pph (average 26pph). These low-density 
zones in both these categories together accounts for 95 percent of Metropolitan Doha’s area that caters 
to more than half of its population making the city predominantly a very low-density city.  

3.4. Gross Developed Area and Its Spatial Distribution 

The Gross Developed Area (GDA) considered here is the urbanized land area in the selected cities that are 
developed for the urban activities. GDA is inclusive of all the building footprints, compounds, and all the 
roads within and around, but excludes the barren land, agricultural areas, forests, parks, gardens and 
other urban open spaces such as corniche. However, the land under the roads and highways in the 
excluded areas are not considered as part of GDA. GDA provides the extent of urban activities within the 
selected cities and portraying a more realistic spatial distribution of density provides inferences on the 
nature and character of the urban spatial spread shaping up the ‘urban form’. The nature and character 
of the spatial distribution of GDA might be determined by varied factors such as topography, vegetation, 
agricultural areas, historical reasons, city government’s policies and regulations, etc. 

Hong Kong predominantly has a hilly and rugged terrain, a highly crenulated coastline and more than 
two-hundred islands and around 443sqkm (40% of total land) of land in Hong Kong is protected under the 
Country Parks Ordinance of 1976.105 Moreover, there are three ecological important habitats and several 
marine parks with stringent controls.106 Hong Kong’s Town Planning Ordinance also supports zoning of 
ecologically sensitive areas with development restrictions.107 With such restrictions, careful 
considerations on urban development and due to the topographic deterrents in general, Hong Kong’s 
GDA follows narrow coastal strips or narrow valleys of the rivulets. Based on the study of the Google 
Earth images, Hong Kong’s GDA currently is estimated to be about 299sqkm of land area, only twenty-
seven percent of total land. Hong Kong’s GDA is fragmented but are compact within mostly narrow and 
linear smaller regions. In contrast, in ‘Tokyo-23 Ku’, with flat developable land all around and due to the 
high pressure of urban development in the region (that already expanded outside ‘Tokyo-23 Ku’ in Tokyo 
Metropolitan Region), GDA comprises of a very high, 577sqkm of area, a ninety-three percent of total 
land. Madrid’s GDA is estimated to be about 213sqkm, which is thirty-five percent of the total land area; 
the percentage share is lower due to the presence of the largely undeveloped (90%) district of 
Fuencarral-El Pardo (with 40% of Madrid’s area) in the northwest. However, Madrid’s spatial distribution 
of GDA indicates a compact form with most development concentrating in the central districts or in the 
adjoining areas of the surrounding districts. Vienna’s north-western and western parts consist of hilly 
terrain with woodlands and parks. At the same time, its southern, south-eastern, eastern and north-
eastern areas contain extensive agricultural land. Excluding these, Vienna’s GDA is estimated to be about 
212sqkm, which is fifty-one percent of the total land area. The GDA is compact all around the old core 
districts particularly in the western part of the city (west of the Danube River) but is a bit more 
fragmented and scattered in the agricultural areas of the southeast and extreme northeast part of the 
city. Interestingly, Vienna’s GDA is almost equivalent to that of Madrid’s, however, unlike Madrid (and all 

105 Environment Bureau, Hong Kong, 2016: 12 
106 Ibid. 
107 Ibid.: 15 
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other selected cities), the airport of Vienna is located outside its city limit and is excluded from the GDA 
estimations. 

 

Figure 8. Comparative Assessment of the ‘Gross Developed Area’ (GDA) and ‘Undeveloped’ Areas. Source: 
Author, prepared based on composite data from several sources108. 

On the other hand, as we have discussed earlier, presence of largely undeveloped district of Fuencarral-El 
Pardo in Madrid has contributed to its lower GDA share against the total area in comparison to that of 
Vienna. Interestingly, though with much larger population base, Hong Kong’s GDA is only marginally 
larger, by 86sqkm than the same of Madrid and Vienna. 

Metropolitan Doha portrays a contrasting picture; with flat barren land all around the city, GDA has 
expanded all the directions along the highways and gradually becoming fragmented in the sub-urban 
areas. Metropolitan Doha’s current GDA is estimated to be around a huge 503sqkm of land area which is 
87 percent of Tokyo-23 Ku’s GDA and 2.4 times larger than that of Madrid and Vienna and 1.7 times 
larger than that of Hong Kong. 

108 For city divisions and population as in Figure 4 and for the ‘developed’ and ‘undeveloped’ areas from Google Map and 
Google Earth. 
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3.5. Comparison of Gross Developed Area Population Density (GDAD) 

The Gross Developed Area Density (GDAD), ‘the population density of the urbanized area excluding the 
city’s undeveloped areas’, provide us with a better and clearer perspective on the intensity of urban 
spatial expansion. GDAD confirms the actual population load that is being absorbed by a particular land 
area with developed structures, necessary infrastructure and facilities and amenities. 

 

Figure 9. Comparison of ‘Gross Developed Area Densities’ (GDAD). Source: Author, prepared based on 
composite information from several sources109. 

109 Same as of Figure 8. 
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Against Hong Kong’s overall density of 66pph, with only 27 percent of developed land (GDA), its GDAD 
reaches to 246pph, which is the highest amongst all the five cities. On the contrary, with expansive GDA 
(93% of the total), ‘Tokyo-23 Ku’s’ GDAD of 165pph is only marginally higher than its overall density of 
153pph. The GDAD of Madrid reaches to 155pph (overall density 55pph); interestingly, Madrid’s GDAD is 
now comparable to that of ‘Tokyo-23 Ku’ and that reveals its compactness. Similarly, though not at par 
with Madrid’s, Vienna’s GDAD reaches to 89pph (overall density 46pph). On the other hand, with 
extensive urban sprawl, Metropolitan Doha’s GDAD is the lowest of all at 40pph, which is less than half of 
that of Vienna’s, four times less than that of Madrid and of ‘Tokyo-23 Ku’ and six times less than that of 
Hong Kong’s. 

Analysis of city-division-wise GDAD reveals massive fluctuations particularly in Hong Kong; GDAD in the 
district of Wong Tai Sin in Kowloon Region reaches as high as 875pph. GDAD in the core city-divisions of 
Madrid is marginally higher than the overall densities with the highest in the district of Tetuan at 321pph. 
On the other hand, GDAD in the core areas of ‘Tokyo-23 Ku’, Vienna and Metropolitan Doha remain 
similar to the overall densities as these areas are more or less fully developed. 

Due to various natural and policy based restrictive conditions, extensive future urban sprawl in the 
undeveloped land is unlikely in Hong Kong, Madrid and Vienna. In ‘Tokyo-23 Ku’ high-density 
development has already taken place in its 93 percent of the land area. However, Metropolitan Doha as 
its current state is experiencing a rapid low-density sprawl all around.   

Assessment of spatial distribution of GDAD size-classes at city-division level clearly provides the emerging 
patterns of spatial development in the selected cities. Hong Kong’s GDAD is extremely high in the core 
areas. The narrow northern coastal strip of Hong Kong Island’s GDAD ranges from 301pph in Wan Chai to 
more than 703pph in the Eastern district. The same in Kowloon is considerably high in a range from 
418pph in Kowloon City to more than 875pph in Wong Tai Sin. The next size-classes of GDAD emerges in 
the districts of Kwai Tsing (320pph), Tsuen Wan (425pph) and Sha Tin (358pph) located in proximity to 
the core area and thereafter the GDAD decreases in progression in the peripheral districts, lowest 
appearing in the ‘Island District’. Tokyo’s GDAD distribution closely resembles to its overall density 
distribution due to high proportion of gross developed area (GDA) in all the wards. Madrid’s spatial 
distribution of GDAD revalidates its relative compact character; GDAD is more than 300pph in the central 
districts of Tetuan (321pph), Chamberi (305pph) and in Centro (301pph). High GDAD in the district of 
Centro, which is the historic centre of Madrid reflects its strong character as a ‘mixed use’ zone, which is 
not evident in the historic centres of the other selected cities apart from Hong Kong. Madrid’s low GDAD 
appears only in the district of Barajas, which is predominantly occupied by its international airport. 
Vienna’s comparatively higher GDAD in the size-classes between 200 to 300pph emerge in the districts of 
Margareten (275pph), Mariahilf (219pph), Neubau (201pph) and Josefstadt (234pph) located in the 
immediate west and southwest of the Innere Stadt. Another district with more than 200pph is Brigittenau 
(209pph) north of Innere Stadt. Vienna’s lower level of GDAD appears particularly in the southern 
districts. In Metropolitan Doha, low-density expansion is evident all around. Leaving a small area in the 
old core, in general, GDAD is low across all the zones of the city. However, comparatively a slightly higher 
size-classes between 50 to 100pph appear in the zones such as Madinat Khalifa northwest of the core 
area and towards southeast in the northern part of the Salwa Road, the Industrial Area and in Al Wakra in 
the south. Rest of the areas have expanded fragmentarily all around with GDAD less than 50pph (with an 
average of only 19pph). 
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Figure 10. City-division-wise Spatial Distribution of Gross Developed Area Density (GDAD) Size-classes. 
Source: Author, prepared based on composite information from several sources110. 

We have previously stated that currently, Metropolitan Doha’s Gross Developed Area (GDA) is estimated 
to be around 503sqkm, which is one of the largest among the selected cities. If Metropolitan Doha’s 
Gross Developed Area Requirement is estimated based on its population and GDAD of the other four 
selected cities, it reduces to more than six times to only 81sqkm at the rate of Hong Kong’s, to about four 
times at the rate of Madrid’s and ‘Tokyo-23 Ku’ to 129 and 121sqkm respectively and reduces to more 
than double to 223sqkm at the rate of Vienna’s (Figure 11). 

110 Same as of Figure 8. 
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Figure 11. Metropolitan Doha’s GDA with GDAD of Other Cities. Source: Author, prepared based on 
composite information from several sources111. 

This clearly reveals Metropolitan Doha’s excessive area under GDA, which is a result of low-density urban 
sprawl all around and of an evidently weak core area. 

3.6. Comparison of the Road Networks 

The pattern of road network within a city is directly related to its form; either it supports a typical form 
and takes shape or reversely if developed earlier it guides an urban form to be evolved around it. 
Sometimes, excessive provisions of roads can lead to low-density sprawl and can create a highly car-
dependent society, which we believe Metropolitan Doha is currently experiencing. Therefore, it is worth 
carrying out a comparative assessment of the nature and character of the road networks of the selected 
cities and to find out where Metropolitan Doha exactly is positioned in comparison to these compact and 
high-density cities. 

For the assessment, the expressways and the major urban roads (EWMR) up to the neighbourhood level 
(excluding the lowest order local streets) have been considered. Interestingly, the assessment has 
revealed that about a total of 1450km long EWMR in Metropolitan Doha serving a population of 2million 
is 166km longer than that of Hong Kong’s that serves 7.3 million people. Again, the Metropolitan Doha’s 
EWMR network is almost seventy percent of the same of ‘Tokyo-23 Ku’ that serves 9.4 million population. 
Similarly, it is 1.8 times more than that of Madrid’s that serves 3.3 million population and more than 
double than that of Vienna’s serving almost a similar population size of Metropolitan Doha. 

111 Same as of Figure 8. 
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Figure 12. Comparative Assessment of the Expressways and Major Urban Roads. Source: Author, prepared 
based on composite information from several sources112. 

At the same time, Metropolitan Doha’s EWMR network is more loosely developed, spread out with larger 
in between blocks of land and gaps and the EWMR density is the lowest. The ‘EWMR density in kilometre 
per square kilometre of land’ (kmpsqkm) is closer between Metropolitan Doha (1.1kmpsqkm), Vienna 
(1.6kmpsqkm), Madrid (1.3kmpsqkm) and Hong Kong (1.2kmpsqkm) due to the presence of a large share 
of undeveloped area (with minimum roads) in these three cities. On the other hand, as it is fully 
developed and as it is smaller in size, the EWMR network of ‘Tokyo-23 Ku’ is three times denser than that 
of Metropolitan Doha. However, a more realistic picture emerges when ‘EWMR density in GDA’ is 
compared among these cities; Metropolitan Doha’s EWMR density in GDA is the lowest at 2.9kmpsqkm 
against Vienna’s 3.1, Madrid’s 3.7, ‘Tokyo-23 Ku’s 3.6 and Hong Kong’s 4.3kmpsqkm. 

112 For city boundaries as in Figure 4 and the roads from Google Map and Google Earth. 
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‘Road length per capita’ can be a measure of development, where in general, higher the value would 
indicate an area to be ‘more developed’; however, sometimes, the same measure can also indicate ‘over 
provisions’ and ‘burden’ to a city’s population. It can also correlate to very high car-dependency. 
Metropolitan Doha’s ‘EWMR length per capita’ at 0.73m is more than four times higher than that of Hong 
Kong (0.18m), more than 3 times higher than that of Madrid (0.24m) and ‘Tokyo-23 Ku’ (0.22m) and more 
than double than that of Vienna (0.34m). If we hypothetically assume that EWMR construction and 
maintenance cost is same in all the selected cities (which is off course not true), per capita EWMR 
construction and maintenance cost in Metropolitan Doha will be higher than all these cities. It indicates 
proportionately a very heavy burden of constructing and maintaining such an EWMR network in 
Metropolitan Doha with such a low-density level and that might unnecessarily account for a large portion 
of future budget of the city. Moreover, other civic infrastructure networks of power, telecommunication, 
water and waste water systems, solid waste provisions, etc. increase proportionately to the length of 
road network, which indicates that cost of provision and maintenance of these infrastructure systems are 
most likely also costlier in Metropolitan Doha in comparison to the other selected cities.  

When we observe that EWMR in the cities such as ‘Tokyo-23 Ku’, Hong Kong, Vienna and Madrid is 
sufficiently supporting urban activities and the population of the respective cities confirming good quality 
of life, we can certainly identify Metropolitan Doha’s EWMR network to be a ‘over provision’ and a 
‘burden’ for the city’s population with a number of negative consequences.  

3.7. Road Networks and the Gross Developed Areas (GDA) 

In Hong Kong, Madrid and Vienna, apart from a few expressway connections, the major portion of the 
EWMR network closely follows the GDA. We have already discussed that the undeveloped areas in these 
cities are either comprised of unfavourable topographic conditions or are controlled stringently; it is 
evident that due to these reasons, the undeveloped areas in these cities remain comparatively ‘road 
free’. ‘Tokyo-23 Ku’ is completely covered by its EWMR network as is a fully developed part of city with 
ninety-three percent of its area under GDA.  

 

Figure 13. A Recently Built Expressway in Metropolitan Doha. Source: Ashghal.113 

Doha’s EWMR network is still evolving based on various proposed and ongoing projects across the city. A 
closer look reveals that many expressways and major roads are being built outside the existing GDA 
rapidly facilitating further expansion of GDA. It is evident that the loose, extended and expansive network 

113 Ashghal (PWA), 2019 https://twitter.com/AshghalQatar/status/1173228092787220481/photo/1  
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of roads in Metropolitan Doha is directly proportional to low density urban sprawl and is evidently 
related to very high vehicular dependency in the city. 

 

Figure 14. Comparative Assessment of Expressways and Major Urban Roads (EWMR) with GDA in the 
Selected Cities. Source: Author, prepared based on composite information from several sources114. 

4. Summary of Inferences 
The summary of inferences from the sections 2 and 3 are enlisted below: 

1. MME’s QNDF-based centre plans facilitate development of a multi-centred compact and high-density 
city; some of the planned centres proposes densities surpassing the level prescribed in the QNDF. But 
the privately developed centres (and areas) lags far behind in densities than the prescribed limit. 

114 As in Figure 8 and 12. 
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2. The size of Metropolitan Doha (1279sqkm) and the designated urbanizable area within it are 
wastefully large contradicting the compact city policies. Moreover, the designated green belt area is 
being encroached indicating that the entire Metropolitan Doha to become a further low-density city. 

3. Metropolitan Doha is the largest among the selected cities; but its core area is the smallest in size 
and weakest in population coverage. The sizes of urban core in other cities ranges between 7 to 18 
percent (average 11%) of the total areas; the same of Metropolitan Doha is just 1.6 percent. In the 
other cities, core areas comprise of 19 to 44 percent (average 31%) of the population, while the same 
in Metropolitan Doha is 12 percent. 

4. With the largest area, and population of just 1.9 million, the Metropolitan Doha’s overall city level 
density is only 16pph; it is 2.9 times less than that of Vienna, 3.4 times less than that of Madrid, 4.1 
times less than that of Hong Kong and a huge 9.6 times less than that of ‘Tokyo-23 Ku’. 

5. With very low overall density, Metropolitan Doha comprises of certain core area zones with very high 
densities; density in Old Al Ghanim (Zone 16), which is 397pph is considerably higher than the city-
divisions with highest densities in ‘Tokyo-23 Ku’, Madrid and Vienna. But high-density zones in 
Metropolitan Doha are much smaller in size. 

6. Metropolitan Doha’s entire population can fit into the five districts of Hong Kong’s Kowloon Region 
with just 47sqkm (3.7% of Metropolitan Doha) of area that caters to 2.2 million population (density 
477pph). Madrid’s seven core districts with just 42sqkm (3.3% of Metropolitan Doha) of area, with a 
density of 239pph caters to half of Metropolitan Doha’s population. Vienna’s eleven core districts 
with 50sqkm (3.9% of Metropolitan Doha) of area contains roughly 30 percent of Metropolitan 
Doha’s population. ‘Tokyo-23 Ku’s eight central districts with 110sqkm (8.6% of Metropolitan Doha) 
of area (density of 161pph), contains about 89 percent of Metropolitan Doha’s population.  

7. Metropolitan Doha’s high-density zones are tiny in comparison to rest of the selected cities; a huge 
71 percent of land in the city possesses a little more than 500k population with a density less than 
10pph (with average 2pph). Another 24 percent of land in Metropolitan Doha caters to 700k 
population in the zones with a density size-class between 10 and less than 50pph (with average 
26pph). These two low-density areas together account for 95% of Metropolitan Doha’s area and 
more than half of its population making the city predominantly a very low-density city. 

8. Leaving ‘Tokyo-23 Ku’, all other cities possess a large proportion of undeveloped land. Hong Kong’s 
Gross Developed Area (GDA) accounts for only 27 percent of its area, Madrid’s 35 percent, Vienna’s 
51 percent and Metropolitan Doha’s GDA accounts for 37 percent. The undeveloped area in Hong 
Kong (73% of total), Madrid (65% of total) and Vienna (49% of total) are under stringent control that 
prevents sprawl. On the contrary, in Metropolitan Doha, with flat barren land all around and due to 
conflicting policies, GDA expands in all directions in fragmented form. Metropolitan Doha’s current 
GDA is estimated to be around a huge 503sqkm of land area, which is as large as 87 percent of 
‘Tokyo-23 Ku’s’ GDA and 2.4 times larger than that of Madrid and Vienna and 1.7 times larger than 
that of Hong Kong. 

9. With extensive urban sprawl, Metropolitan Doha’s Gross Developed Area Density (GDAD) is the 
lowest of all at 40pph, which is less than half of that of Vienna’s, four times less than that of Madrid 
and of ‘Tokyo-23 Ku’ and six times less than that of Hong Kong’s. 

10. Due to limited GDA, GDAD in Hong Kong’s core districts is very high (e.g. 875pph in Wong Tai Sin). 
GDAD in Madrid’s core city-divisions is marginally higher than the overall densities (highest in Tetuan 
at 321pph). On the other hand, GDAD in the core areas of ‘Tokyo-23 Ku’, Vienna and Metropolitan 
Doha remain similar to the overall densities as these areas are more or less fully developed. 

11. In Metropolitan Doha, leaving a small area in the core, GDAD is low across all the zones. However, 
comparatively a slightly higher size-classes of GDAD between 50 to 100pph appear in the zones such 
as Madinat Khalifa (northwest of the core) and towards southeast in the northern part of the Salwa 
Road, the Industrial Area and in Al Wakra in the south. Rest of the areas have expanded 
fragmentarily all around with GDAD less than 50pph (with an average of only 19pph). 
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12. Metropolitan Doha’s Gross Developed Area (GDA) of 503sqkm is one of the largest among the 
selected cities and if its GDA is estimated with its population and GDAD of the other four selected 
cities, the hypothetical GDA reduces to more than six times to only 81sqkm at the rate of Hong 
Kong’s, to four times at the rate of Madrid’s and ‘Tokyo-23 Ku’ to 129 and 121sqkm respectively and 
reduces to more than double to 223sqkm at the rate of Vienna’s; it clearly reveals Metropolitan 
Doha’s excessive area under GDA as a result of low-density sprawl and a weak core area. 

13. About 1450km long ‘expressways and major urban roads’ (EWMR) in Metropolitan Doha serving a 2 
million people is 166km longer than that of Hong Kong’s serving 7.3 million people. Again, the 
Metropolitan Doha’s EWMR network is almost seventy percent of the same of ‘Tokyo-23 Ku’ that 
serves 9.4 million people. Similarly, it is 1.8 times more than that of Madrid’s that serves 3.3 million 
people and more than double than that of Vienna’s serving almost a similar population size. 

14. Metropolitan Doha’s EWMR network is loosely developed and the EWMR density, i.e. roads in 
‘kilometre per square kilometre of land’ (kmpsqkm) is the lowest. However, the EWMR density is 
closer between Metropolitan Doha (1.1kmpsqkm), Vienna (1.6kmpsqkm), Madrid (1.3kmpsqkm) and 
Hong Kong (1.2kmpsqkm) due to the large proportion of undeveloped area (with minimum roads) in 
Vienna, Madrid and Hong Kong. On the contrary, the EWMR network of ‘Tokyo-23 Ku’ is three times 
denser than that of Metropolitan Doha as ‘Tokyo-23 Ku’ is fully developed and smaller in size. A more 
realistic picture emerges when ‘EWMR density’ in GDA is compared; Metropolitan Doha’s EWMR 
density in GDA is the lowest at 2.9kmpsqkm against Vienna’s 3.1, Madrid’s 3.7, ‘Tokyo-23 Ku’s 3.6 
and Hong Kong’s 4.3kmpsqkm. 

15. Metropolitan Doha’s ‘EWMR length per capita’ at 0.73m is more than four times higher than that of 
Hong Kong (0.18m), more than 3 times higher than that of Madrid (0.24m) and ‘Tokyo-23 Ku’ (0.22m) 
and more than double than that of Vienna (0.34m). Hypothetically if EWMR construction and 
maintenance cost is considered same in all the selected cities, per capita EWMR construction and 
maintenance cost in Metropolitan Doha will be higher than all these cities indicating heavy burden on 
city’s exchequer due to low-density levels. Moreover, other civic infrastructure networks of power, 
telecommunication, water and waste water systems, solid waste provisions, etc. increase 
proportionately along with the length of road network; indicating higher cost of these provisions and 
maintenance as well. As EWMR in the cities such as ‘Tokyo-23 Ku’, Hong Kong, Vienna and Madrid is 
sufficiently supporting urban activities and good quality of life; therefore, we can identify 
Metropolitan Doha’s EWMR network to be a ‘over provision’ and a ‘burden’. 

16. In Hong Kong, Madrid and Vienna, apart from a few expressway connections, the major portion of 
the EWMR network closely follows the GDA and avoids undeveloped areas. ‘Tokyo-23 Ku’ is 
completely covered by its EWMR network as it is fully developed. Doha’s EWMR network is still 
evolving based on various proposed and ongoing projects across the city; many expressways and 
major roads are being built outside the existing GDA rapidly facilitating further expansion of GDA. It is 
evident that the loose, extended and expansive network of roads in Metropolitan Doha is directly 
proportional to low density urban sprawl and is evidently related to very high vehicular dependency 
in the city.  

5. Conclusions: Required Policy Initiatives 
It is evident that QNDF, its spatial strategy and other ongoing projects in Metropolitan Doha have created 
a paradoxical situation by promoting both compact urban centres and low-density sub-urban growth. It is 
clear from the comparative analysis that the situation is leading to rapid ‘urbanization at a rural scale’ all 
around; it is disintegrating the city and making it expensive and unsustainable. QNDF’s horizon year of 
2032 is approaching and it is now an appropriate time for revising the spatial growth strategies for 
Metropolitan Doha and look beyond 2032, most reasonably to the horizon years of 2042 and 2052. 
Worldwide, urbanity is rapidly changing with development of knowledge-based economy, global 
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competitions, technological changes and from the awareness on requirements of sustainable and 
resilient development. So, the society, societal behaviour and aspirations are changing with it; it is highly 
possible that the way citizens of Doha ‘changed’ and ‘adopted’ a car-dependent lifestyle in past three 
decades, the new generation would ‘abandon’ their cars in coming decades for supporting a more 
sustainable lifestyle and would prefer a denser and compact Doha. At the same time, recent 
advancements in technologies from autonomous vehicles to drones and jet packs are going to bring sea 
change in future urban mobility.  

For meeting the challenges of the post-oil-gas economy, a sustainable and resilient urban future is 
undoubtedly important for Metropolitan Doha. Sustainable economic development ensuring good quality 
life of the citizens and at the same time, reaching the goals of environmental sustainability currently 
demand strategizing a compact urban form for Metropolitan Doha. To support that, while on one hand, it 
is important to take up policies for strengthening the core and on the other, to take up serious control 
measures for restricting and discouraging further low-density, low-intensity sub-urban growth. It is 
envisaged that by 2042, with changing circumstances, more and more young people would start 
preferring to live in the core areas of the city for its vibrancy, attractiveness and quality of services. 
Therefore, based on the inferences from the section 4, the paper proposes the following: 

1. To achieve a compact form (drawing from the comparative study), it is envisaged that by 2042, the 
population share of Metropolitan Doha’s core area should increase from current 12 percent to about 
40 to 50 percent of the total. At the same time, assuming a population of 1.5 million and maintaining 
a core area density of 200pph, the size of the high-density core should increase as well from current 
1.6 percent to about 4 to 5 percent (about 60 to 75sqkm) of the current area of the Metropolitan 
Doha. However, it will be important to fine tune these figures with a detailed study on the possible 
core area taking in to consideration of various aspects of urban development at the local context. 

2. Based on the location of Doha’s existing core areas, the current growth pattern, the facilities and 
amenities, the coast-line and the potentials, it is envisaged that the future high-density core should 
linearly expand out of the existing one, principally along the metro-red line from Lusail to Wakra. A 
linear high-density corridor (walkable along the breadth at a range of 300-500m both side of the 
metro line, possibly with higher intensity surrounding the stations) should be the best suitable and 
sustainable compact core urban form for the city reducing car-dependency, and increasing public 
transportation use, walkability and cycling possibilities. The core area can expand in phased manner 
corresponding to population growth. 

3. As a high-density area, the proposed core should be ‘residential heavy’ as far as use-mixes are 
concerned. Any new planning regulation should facilitate, and permission system should stringently 
ensure the required ‘minimum residential built-space’ in each of the new projects.   

4. Current population density in the one of the proposed capital city centres, West Bay, which is the 
iconic modern CBD of Doha with large concentration of skyscrapers is surprisingly only 15pph. This 
indicates a disproportionate amount of built-space under the uses other than ‘residential’. It is 
important to reassess the potential residential density and use-mixes in the existing core area and 
strategically allow conversion of spaces currently under other uses to residential. 

5. From the section 2, it is evident that revalidating the centres proposed in QNDF is an urgent 
requirement; the metropolitan centres such Al Rayyan North and South should be degraded to mere 
‘facility hubs’ as the QNDF’s proposed density for a metropolitan centre cannot be achieved in these 
due to their typical characteristics. At the same time revalidating QNDF’s town and district centres 
proposed within the Metropolitan Doha is important with respect to their location, size, land uses 
and proposed density levels. The centres and centre plans in the potential core area require 
readjustments with the core area development strategies and plans. 
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Figure 15. Conceptual Spatial Strategy for Metropolitan Doha 2042 with a High-density ‘Compact Core as 
Corridors’ Following the Metro Rail. Source: Author, with Metro Rail data from MME-GIS (not all stations are 
shown). 

6. The existing greenbelt policy is required to be restudied, and stringent measures are required to be 
taken to prevent urbanization in the greenbelt zone; at this context, consensus building and 
increasing co-ordination between various government agencies is equally important. 
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7. Suburban housing demand (including Qatari housing) and housing policies are required to be 
realistically assessed and essential measures are required to be taken up restricting further low-
density expansion of the residential neighbourhoods. 

8. Integrating the existing special zones and the industrial areas with the proposed high-density core 
through public transportation system is important. 

9. Within the core area, walkability and cycling possibility are required to be increased by degrading the 
highways into ‘streets’, reclaiming the road-spaces (carriage-way) and by strengthening the public 
realm. It is possible to convert some of the major roads to one-way, narrowing down the ‘carriage-
ways’, lowering down speed and increasing space under the footpaths, cycle tracks and street 
plantation. The measures to reduce car-dependency such as application of ‘maximum parking 
standards’ to limit parking spaces in the central areas, introduction of autonomous electric passenger 
carriers, introduction of a water taxi system along the coast connecting all the major nodes, 
introduction of low-cost tram systems connecting the low-density neighbourhoods to the core areas 
etc. should be considered.  

10. It is also important to deviate ‘through-traffic’ from the central areas by implementing transportation 
projects such as the Sharq Crossing while limiting traffic capacities on the roads in the urban centres. 

11. Limit further expansion of the expressways and highway network outside Metropolitan Doha’s GDA. 
12. The core areas should be the ‘priority areas’ for future investments in employment generation 

activities, residential real estate and civic infrastructure. 

6. Further Research Possibilities 
It is envisaged that this paper, as a base work, is to encourage further studies covering various aspects 
those could assist in transforming Metropolitan Doha into a compact city. Some of these could be: 

1. Studies on core area development strategies with its spatial limits and density, transportation and 
infrastructure strategies, 

2. Studies on core Doha’s proposed compact form and transit-oriented development (TOD), 
3. Studies on neighbourhood planning strategies for the inner neighbourhoods in the core area, 
4. Detailed studies on social, economic and environmental benefits of developing Metropolitan Doha as 

a compact city, 
5. Studies on the sub-urban areas and possibility of various forms of public transport, 
6. Studies on impact of special zones and industrial areas on Metropolitan Doha’s urban form, 
7. Socio-psychological studies on younger generations’ preferences in living in high-density core areas, 
8. Studies on social housing strategies with respect to urban form, etc. 

It is believed that the paper has brought forward the critical issues related to Metropolitan Doha’s spatial 
growth, current strategies and urban form, and have provided sufficient justifications for adopting a 
‘compact city’ model to transform the city in to a sustainable and resilient one during the post-oil-gas 
economy in the future. The paper is intended for conveying ‘the message’ to the researchers, planners 
and decision makers for taking up of further studies, and planning and policy initiatives in this direction.  
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Abstract 

With the recently increasing emphasis on sustainable planning and the connection between public 
values and environmental, social, and economic aspects, there is a need to study temporary uses 
in public spaces. They are significant ways for achieving sustainability in urban development, 
especially when users meet their needs by interacting with public spaces in ways that differ from 
their original uses under changeable circumstances. Cultural heritage and ecological diversity 
constitute the main catalysts of modern development in Oman. Local authorities of Muscat, 
Oman’s capital, examine the urban potential and future development through integrating 
temporary uses to promote public spaces during numerous festivals. This paper analyzes the 
environmental, economic, social, legal, and sustainable aspects of temporary uses. Furthermore, 
two public festivals, held in Muscat, were analyzed as varieties of temporary uses were introduced 
within public spaces. The analysis of the two cases has been done based on the different aspects 
of temporary uses. In total, 83 semi-structured interviews were conducted with users and 
stakeholders such as architects, developers, and planners, during group workshops. A 
questionnaire was administered to the workshop participants to measure their opinions regarding 
the temporary uses in public spaces. This study establishes the significance of following the 
different aspects of temporary uses that can lead to the success of these uses. Also, it explores the 
major role of temporary uses in the urban development of cities as it works like living labs for 
experimenting before long-term investments to achieve social needs with saving the environment 
via appropriate investments under an adequate legal framework. 
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1. Introduction 
Temporary buildings are considered a significant branch of architecture; however, it does not receive the 
appropriate attention for various reasons. One of them is related to the traditional image of temporary 
building designs as simple tents and pavilions, which are not creative or achieve social needs. The 
construction of temporary buildings is an essential part of architecture practice throughout history. Many 
architects could not realize that temporary architecture is an ancient tradition due to the rapid 
disappearance of its role over time.  

Temporary buildings trace back to the ancient world and the Middle Ages where theaters, arenas, and 
events spring up in most of the public spaces now existing as archeological remains. This type of 
architecture is mostly oriented to a specific type of event that received increasing popularity from the 15th 
to 17th centuries, especially temporary triumphal arches for greeting royal processions. Some of these 
temporary buildings were built of canvas spanned across wooden frames, while others were constructed 
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of clay, plaster, paper, or even confectionery. In many cases, these buildings look like ‘real’ architecture 
and they are often designed by artists like Peter Paul Rubens (1634/35) for greeting, Cardinal-Infante 
Ferdinand of Austria (Baker, 2014).  

Architectural theories are also concerned with temporary buildings from early, as it mainly focuses on how 
the building is convenient to the context, the season, the type of celebration, and the position of the person 
who is glorified. The imagery using emblems, inscriptions, allegories, etc. is often designed and adapted to 
the person who will be honored and the celebration where none of these designs could be ever reused. In 
these royal special celebrations, the whole streets and squares were decorated with temporary designs. 
By the end of the 18th century, one of the Enlightenment results was the end of these luxurious 
celebrations. In 1763, Friedrich II Von Preußen marched in Berlin, and he considered the gate specially built 
to honor him as an unnecessary expense (Baker, 2014). 

This type of building was rediscovered after 100 years, as temporary buildings increasingly became popular 
by the second half of the 19th century. This reality explains the beginning of constructing temporary 
buildings for the Olympics and the era of World Fairs. These buildings were built to host a large number of 
audiences rather than focus on one person. There are many examples of mythical temporary buildings 
include London’s Crystal Palace, the Barcelona Pavilion by Mies van der Rohe 1929, and Le Corbusier’s 
Phillip’s Pavilion in Bruxelles 1958, which is one of few examples where music is represented in architecture 
(Baker, 2014). In the 20th century, there was an increase in academic researches on temporary theaters, 
pavilions, and exhibition buildings.  From the 1950s to the 1970s, numerous temporary uses were 
constructed of extremely strong materials; especially concrete (Baker, 2014).  

With the modern rapid development, it becomes more complicated to expect the future of urban 
development in a changing world. For many years, urban development focused on economic and social 
growth more than the quality of urban spaces. Recently, one of the popular approaches for urban 
development is to make cities containing more livable places that meet sustainability requirements; 
consequently, urban planners search for alternative ways of development. Temporary uses in public spaces 
constitute one of the best ways to carry out experiments with alternative urban plans, where creativity and 
innovation lead to new ideas for urban development especially with the current situation of social life 
during the spread of COVID-19. Therefore, this study discusses the main aspects of temporary uses, which 
help in promoting sustainable temporary uses in public spaces, for experimentation before long-term 
investments under changeable circumstances. 

2. Methodology 
Urban uses are considered temporary by nature (Kohoutek & Kamleithner, 2006). Buildings rise and 
collapse, inhabitants come and leave, streets are redirected, and trees are florid and losing their leaves. 
Activity or use is temporary when proved by disappearing (Bishop & Williams, 2012). The definition of the 
temporary does not base on the kind of use, the scale of activity, the method of paying rent, the official of 
use, or the duration -the longevity- of the temporary use, but on the intent of the planner, the developer, 
or the user that this use will be temporary. (Bishop & Williams, 2012). As a result, anything is considered 
temporary provided it is planned to change. 

Temporary uses always exist in cities however, this type of use is not recently exploited to invest in urban 
development, and it is not a part of urban planning development (Stevens, 2018). Since the early beginning 
of the 2000s, the studies started a new field for investigating urban planning when they defined the 
‘temporary use’ as a secondary economic activity. It is temporarily established to check the potential for 
public spaces that bring new jobs, social and economic activities, and investments for the community. Four 
main points are presented in these studies focusing on temporary use in urban development. Firstly, 
temporary use can be considered as an important economic strategy, which helps in the long-term 
economic and physical development. Secondly, temporary use can have a significant impact on the social 
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and cultural aspects of cities. As they often establish new social and cultural practices, they are integrated 
into everyday life and popular culture. Thirdly, innovation in temporary uses can provide sustainable long-
term effects. Fourthly, temporary use can be considered an important resource for urban development, 
which offers many solutions when classical urban planning ways become inappropriate.  

Temporary uses are presented to combine two main schedules: urban planners’ goals for urban 
development and participants' needs for alternatively innovative activities in a world controlled by gains. 
Temporary users of public spaces are celebrated as pioneers who lead the renegotiate operation of urban 
development strategies and rules. Besides, the exploration of planning processes leads to a variety of 
inputs and visions (SenStadt, 2007). In this paper, temporary uses refer to temporary acts happening when 
people use public spaces for collective or individual activities that differ from the original uses for which 
those spaces are designed. 

This study discusses the main aspects of temporary uses that can be environmental, economic, social, legal, 
and sustainable aspects, which help in promoting sustainable temporary uses in public spaces. This 
research follows certain activities like identification, analysis, and comparison between two remarkable 
case studies for temporary uses in Oman that seek to achieve success through temporary uses’ aspects.  
Semi-structured interviews were conducted with users and stakeholders such as architects, developers, 
and planners during group workshops to explore their opinions, beliefs, and assumptions regarding the 
research topic. A questionnaire was administered to the workshop participants to measure their opinions 
regarding the temporary uses in Omani public spaces. To find out what is required for establishing 
sustainable temporary uses respect the environment and achieve social needs via appropriate investments 
under an adequate legal framework. Further studies and assessments for the implementation of temporary 
uses in public spaces under the current socio-economic circumstances regarding the spread of COVID-19 
are in progress.  

3. Temporary Uses 
Temporary uses are often understood as a highly different set of activities and practices (Bishop & Williams, 
2012). Generally, they were not considered part of the process of urban development (Catalysts, 2003). 
When an area becomes unoccupied, it is supposed to be used or re-planned. Temporary use is a 
multidimensional phenomenon taking place in public spaces; it depends on the re-emerging concept (Lara-
Hernandez, et al., 2019). For many times, temporary uses are related to the crisis, mess, and lack of vision. 
However, there are successful, innovative, and inclusive examples for temporary uses, and they prove that 
these uses have become a part of contemporary urban development. Temporary use does not exist by 
accident, but it bases on many rules and factors mostly designed according to certain visions for a specific 
purpose. Temporary use has some definitions such as it is limited in time, while it is planned to achieve 
certain aims for specific goals (Pogoreutz, 2006). Temporary use is planned to express certain events, which 
will or will not be repeated (Mayo, 2009). Thus, it is an intended case limited in time (Bishop & Williams, 
2012).  

Temporary use is a combination of complex imaginary; it depends on contrasting positions and practices. 
This diversity is the main element of its attraction. Remarkable differences of temporary uses attract spatial 
participants’ energies and help in the experimentation of new ideas for development (Ferreri, 2015). 
Temporary use has become a magical expression for creative minds who seek to create activities that 
reflect and support their visions of the future. According to urban planners, it provides a good chance for 
urban development (Urban Catalyst & Overmeyer, 2007). As a result, this study discusses the 
environmental, economic, social, legal, and sustainable aspects of temporary uses that can help in 
achieving sustainability of temporary uses in public spaces. 
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Figure 1 Diagram summarizing the different elements of temporary uses’ aspects. 

3.1. The Environmental Aspect of Temporary Uses 

The relation between designing, planning, construction technology, and users’ behaviors forms the effects 
on the urban environment. Problems in cities’ design or planning cause environmental problems. Users’ 
behavior, as well as construction, and planning rules of cities have to be influenced by environmental 
concerns (Tonkiss, 2013). Temporary uses can work as living labs with the participation of users, who help 
in protecting the environment via presenting the required knowledge to change the inhabitants’ footprint. 
Also, they increase their awareness of how to change the environmental impact. Involving inhabitants in 
environmental actions will help governments to integrate environmental goals into inhabitants’ daily life. 

People should respect and protect the surrounding environment, and they have to be aware of its values. 
Temporary uses in open spaces are supposed to have a strong connection with the surrounding 
environment. Thus, it has to be innovative and its materials fit the given environment. In other words, using 
local materials that suit both the environment and local weather (Susilo, 2015). 

Temporary use in natural space creates a special sense of it in an intensive period. Consequently, innovative 
approaches to temporary uses provide alternative ways for reactivating the use of natural spaces in cities. 
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They are intentionally transmitted and moved from one place to another to suit the constantly transformed 
nature of the city (Bowring & Swaffield, 2013). These moveable temporary uses with their technology must 
not harm these natural spaces. 

3.2. The Economic Aspect of Temporary Uses 

Economists consider this sector as one of the most necessary investments in cities. For instance, the density 
and rotation of these investments depend massively on the status of the local market, and they have effects 
on the new developments. There are similarities between the economies of temporary uses; none of them 
mostly and exclusively focuses on financial assets. Despite having a specific launch, temporary uses are still 
linked to the economic situation. They can exist in urban spaces with low economic support. The character 
of temporary uses proposes many alternative economies, especially, those based on the swap, social 
principles, and recycling of existing values. These produced values can be transformed into monetary ones. 
Temporary uses can mix these economies and set up a self-containing establishment. After a while, they 
move out of the temporary shape. For example, a design and art gallery, which start in recycled disused 
space developed as a professional one, can stay in the market even after the surrounding space has been 
developed (Catalysts, 2003). 

As it is difficult to get this level of self-containment, governmental subsidization plays a significant role in 
helping these uses to continue. They get different amounts of subsidization according to the type of use; 
also, it depends on the economic condition of the city. Recession, therefore, allows more opportunities for 
temporary uses and alternative activities. Once these temporary uses get to launch, public funding will be 
found and temporary uses will be more stable (Catalysts, 2003). 

3.3. The Social Aspect of Temporary Uses 

Temporary uses establish new cultures in societies; they focus on the strength of innovation along with the 
so-called “cultural industries” (Catalysts, 2003). The significant aspect of temporary use needs to be taken 
into consideration (Crowther, 2016). Culture is a combination of continuous dynamic activities that are 
repeated over time, and they reflect the identity of the society (Lara-Hernandez, et al., 2019). The identity 
of urban planning and the relation between users and places are constructed based on activities repeated 
over certain periods (Kyle, et al., 2014). The innovative improvements convert a space into a place. The 
space is a physical volume however the place is a result of an interactional relation where users interact 
and react with the surrounding space (Steele, 1981). The transformation of cultures in cities bases on the 
diversion from cultural consumption to cultural production. It depends extremely on the opportunities that 
are given to designers to achieve innovation and creativity. Cultural production concerns commodities, 
which have a symbolic meaning more than a functional value. These symbolic products have an essential 
role in the specification of cities' lifestyles and trends.  

The success of temporary uses can be achieved by meeting social needs (Susilo, 2015). The availability of 
affordable spaces for temporary uses is an essential need encouraging this kind of use. Sometimes you can 
achieve success with your initiation, but you may lose the attraction at any time. Due to this fact, several 
problems happened in society, and they leave behind numerous unpaid and exhausting creative talents. 
Investors can help in this situation by giving priority to improving their business via creativity and 
innovation (Susilo, 2015).  

The difference in the historical backgrounds of cities makes the context of temporary uses different from 
a place to another. We can find that certain cities have the culture of temporary use more than others do. 
For example, Berlin has many historical changes, which give the temporary uses permission to take place. 
Italy does not have this powerful alternative movement, but it has a history of informal activity. Moreover, 
cities such as Helsinki and Vienna do not have a culture of temporary activity (Catalysts, 2003). 
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3.4. The Legal Aspect of Temporary Uses 

Planning and construction regulations are vital instruments to facilitate the introduction of temporary uses 
in urban development. It suggests adding temporary uses in land use plans and identify their regulations 
in the planning and construction laws (Catalysts, 2003). The legal framework of public spaces' use produces 
activities that inspire community, as moral processing (Lara-Hernandez, et al., 2019). 

Many cities across the world over the mid-nineteenth and early twentieth centuries updated their planning 
and construction laws to give a sense of safety and welfare for users and inhabitants. The general effect is 
to secure buildings to be strong and safe, however; it makes the establishment of more temporary 
structures difficult (Bishop & Williams, 2012). The obsession with permanence was changed when people 
and planners accepted the concept of the changing dynamic city. The most permanent thing in urbanism 
is the change; it looks like temporary uses fitting the current situation. 

Public authorities have a prominent role in helping temporary uses to be successful. For instance, they can 
initiate and intercede processes by assisting in proposing sites, conceding sites with suitable conditions, 
smoothing licensing steps, or giving financial counsel (Lehtovuori & Ruoppila, 2012). The independent 
partners who manage temporary uses and public authorities that put urban planning guidelines should 
work as experts. They skillfully cooperate with other partners like visitors, property owners, and the media 
(Arlt, 2006).  

Local authorities can facilitate the role of the temporary uses. They can enhance the overall framework by 
adjusting urban planning models and tools to suit temporary uses’ particular needs (Urban Catalyst & 
Overmeyer, 2007). Besides, local authorities can empower several agents to perform temporary or sustain 
automatic development (Lehtovuori & Ruoppila, 2012). With the limitation of public resources, urban 
planning should be more flexible; it enables urban development to work as a range of temporary actions 
along with manageable tracks (Bishop & Williams, 2012). 

3.5. Sustainable Aspect of Temporary Uses 

The sustainability of temporary uses is affected by economic level, community participation, environmental 
respect, and governmental support. In general, they depend on the concept of rehabilitation in the 
development, which is divided into four parts: social, economic, institutional, and physical rehabilitation. 
The sustainability of temporary uses can be achieved by active participation from inhabitants, which will 
raise the sense of pride and belonging. Furthermore, economic activities increase community benefits 
throughout building the potential of the area with innovative and creative activities attracting investors. 
Institutional rehabilitation looks for an appropriate legal framework for these uses. Respecting the 
environment and physical rehabilitation can be secured by using recycled and local material as well as 
reduce energy through using environmental factors (Susilo, 2015).  

4. A Case study on Muscat, Sultanate of Oman 

Muscat city is the capital of the Sultanate of Oman, and it is located in Muscat governorate, which is the 
economic and administrative center of the country. Muscat is located in the southern part of the Batinah 
coast on the Gulf of Oman. Muscat Governorate is the densest region of Oman that contains six states 
Wilayat, Muscat, Mutrah, Bousher, Al Seeb, Al Amirat, and Qurayyat (Muscat Municipality, n.d.). Omani 
government examines its urban potential and future development through temporary uses in public spaces 
during numerous festivals. Which makes these public spaces more livable places. Muscat Municipality 
applies this vision through two remarkable festivals in Muscat, which enhance local tourism and promote 
what Oman can provide to society. These festivals are Muscat Festival and Sur Al Hadid Beach Carnival. 
This research explains how these two events work to achieve their goals through the different aspects of 
temporary uses. Moreover, 83 semi-structured interviews during workshops were used to triangulate the 
observations and analysis. 
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Figure 2 Google earth map of Muscat city showing (1) ‘Qurum Park’ and (2) ‘Al Azaiba area’ that were the 
locations of Muscat festival before 2013. (3) ‘Al Amerat park’ and (4) ‘Al Nasim Park’ are the locations of the 
recent Muscat festival from 2013 to 2019 and their relation to (6) Muscat International Airport. Also, the 
location of (5) ‘Sur Al Hadid beach carnival’ (Source: after Google Earth). 

4.1 Muscat Festival 
Since 1998, Muscat Municipality organizes a yearly festival called Muscat festival. It includes numerous 
recreation and cultural activities over one month. This festival is considered a microcosm of what makes 
Oman privileged. Thousands of visitors attend this yearly festival for over twenty-one years until the last 
one in 2019. Many governmental and private sector institutions cooperate to organize this event (Muscat 
Municipality, n.d.). This temporary event enhances local tourism and promotes the Muscat governorate 
local products. Temporary uses in this festival include a variety of activities that suit all ages and cover most 
of the topics. The event takes place in many locations mostly in public parks. Before 2013, it was held in 
Qurum Park and Al Azaiba area. From 2014 until the last festival in 2019, it was held in Al Amerat Park and 
Al Nasim Park to be more accessible. Muscat Municipality sought to achieve diversity and renew the 
content of these temporary uses from a year to another. It usually includes a set of cultural, educational, 
scientific, artistic, touristic, commercial, and sportive activities, which differ from the original use of these 
public spaces. The urban design of these public spaces allows hosting these different temporary uses. 
Muscat Municipality worked in this festival to meet the expectations of visitors and tourists and promote 
Oman as a historical and cultural country. Muscat Municipality canceled Muscat Festival 2010 to reduce 
the spread of swine flu (Muscat Municipality, n.d.), also Muscat Festival 2020 is canceled to mourn Sultan 
Qaboos, as well as Muscat Festival 2021 is canceled to reduce the spread of COVID-19. 

4.1.1 The Environmental Aspect of Muscat Festival 

The municipality closed the two parks Al Amerat Park and Al Nasim Park that serve as the main venues of 
this temporary use for maintenance and construction work to prepare for the Muscat Festival. This 
temporary use barely had harmful effects on the nature of these parks. Furthermore, it helps in the regular 
maintenance of these public spaces. The designs of the temporary uses match the nature of the public 
spaces as well as the Omani culture. The event always takes place during winter as the weather is suitable 
to conduct outdoor activities (Muscat Municipality, 2019).  

4.1.2 The Economic Aspect of Muscat Festival 

Muscat Festival and its temporary activities play an influential role in activating commercial and economic 
mobility through reviving the local market and promoting traditional handicraft products. Different levels 
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of business in Oman benefit from this temporary use starting from small businesses to big institutions. 
Muscat Festival is an entertainment event, but it contributes to the national economy of Oman. 

 
Figure 3 Images during Muscat festival 2018 showing some activities -Omani bands, traditional products and 
activities, leisure and educational activities for children- (Credit: Author, 2018). 

4.1.3 The Social Aspect of Muscat Festival 

Muscat Municipality always works on engaging the private sector in decision-making. Any institution or 
company interested in participating in the Muscat Festival can introduce its ideas or plans to the 
municipality (Muscat Municipality, n.d.). This temporary use emphasizes the environmental and cultural 
diversity of Oman. They are reflected through the activities and programs created to be Omani frontages 
promoting traditions, heritage, and identity (Muscat Municipality, n.d.). 

This festival is always launched in the mid-year vacation for school and college students; it gives inhabitants 
a chance to enjoy the festival. The activities were distributed at two locations in Muscat: Al Amerat Park 
and Al Nasim Park, which are on different sides of Muscat to be accessible for most inhabitants as shown 
in figure 2. This temporary use includes programs and events as well as innovative, educational, and 
recreational activities for children not only to enhance their creations and abilities but also to polish their 
hobbies. Furthermore, the festival offers numerous sportive events to achieve young people's needs 
(Muscat Municipality, 2019). This festival provides a diversity of activities and events targeting all 
community segments. It is both a ceremonial event and a form of thought, culture, and tradition that 
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reflects the culture of Oman. The organizing company always surveys to evaluate and monitor visitor 
satisfaction to determine and identify their needs. This survey helps in improving the festival from a year 
to another. 

4.1.4 The Legal Aspect of Muscat Festival 

Muscat Municipality plays a principal role in combining all participants along with the role of management, 
instruction, and orientation of this temporary use to serve the promotion of tourism, culture, and 
civilization of the Sultanate (Muscat Municipality, n.d.). Muscat Municipality provides advertising and 
logistical support throughout the festival. The entry ticket fees are so affordable, and 10 percent only goes 
to the municipality while the rest goes to the organizer. 

4.1.5 The Sustainable Aspect of Muscat Festival 

Oman works on involving sustainability principles in its national development plans (SustainableOman, 
n.d.). This temporary use has a sustainable approach, and it depends on public-private participation. It also 
respects the nature of public spaces, which work as the main venues for this temporary use. On the other 
hand, this temporary use contributes to the regular maintenance of these public spaces and has a positive 
effect on economic mobility. Furthermore, the design of the facilities was flexible with affordable cost using 
local materials.  

4.2. Sur Al Hadid Beach Carnival 
Sur Al Hadid Beach Carnival is the first such event in Oman. According to Muscat Municipality, about fifty 
thousand visited this event. It was organized jointly between the Ministry of Tourism, Muscat Municipality, 
and Oman Tourism Development Company called Omran. The event was a part of an initiative to promote 
domestic tourism and enhance what Oman can provide to society. The event was held on three days from 
the 7th to the 9th of March 2019. Muscat Eat managed this event, 70 homegrown brands were hosted. It 
included food trucks, popular brands for perfumes, gifts, jewelry, traditional foods, as well as various 
interesting subjects and activities for families. Besides, fresh Omani food made at home by local businesses 
of Al Seeb community. There were also water sports including kayaking, jet-skiing, and banana boat. 

 
Figure 4 Images of Sur Al Hadid area in Welyet Al Seeb showing the location before and during the carnival 
(source: image (a) the researchers and image (b) (Shaqsi, 2019)). 

4.2.1 The Environmental Aspect of Sur Al Hadid Beach Carnival 

Sur Al Hadid Beach was selected for this temporary use because it is designed to meet the contemporary 
urban needs of society. It was appropriate for this type of use and the activities. Both the temporary use 
design and participants’ behaviors worked on reducing the side effects on the natural spaces and 
respecting the surrounding environment. The event was held during winter to be suitable for outdoor 
activities, as Oman is known for its high temperature and humidity most of the year. There were 
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educational workshops arranged for children to enhance their awareness of sustainable actions for 
environmental protection. They were about environmental protection and plastic recycling. 

4.2.2 The Economic Aspect of Sur Al Hadid Beach Carnival 

This temporary use contributes not only to increase local tourism in the country but also to set a healthy 
environment for Small and Medium Enterprises (SMEs) in Oman. It provides new opportunities for business 
as this temporary use encourages Oman’s local tourism movement. Furthermore, it succeeded in attracting 
investments to support small and medium projects for local community members and institutions.  

4.2.3 The Social Aspect of Sur Al Hadid Beach Carnival 

This temporary use of Sur Al Hadid Beach includes a lot of desirable activities and subjects for various 
inhabitants of different ages. Local bands play traditional Omani and modern music, a range of water sports 
for adventurers, a beach volleyball tournament for healthy competition, arts and crafts activities for kids 
existed. Furthermore, it provides traditional products and numerous popular brands for many products in 
one place. This means that each one in the family found attractive subjects in this event. The organizers of 
this temporary use work on creating a fun-filled experience for the users. They devote themselves to secure 
creative ways to bring out people's attention to outdoor activities. 

The organizers work on ensuring an inclusive and appropriate experience for participants through providing 
essential services such as free public transport from several pick-ups and drop-off points, first-aid, and 
emergency services secured with high efficiency. Besides, full online information about the event and an 
online survey to register visitors' feedback are provided. They work on encouraging inhabitants to 
participate in this event and ensure their safety. 

4.2.4 The Legal Aspect of Sur Al Hadid Beach Carnival 

Ministry of Tourism -public authority-, Muscat Municipality -local authority-, Oman Tourism Development 
Company - Omran -organizer of the event-, and various partners as sponsors skillfully cooperate to hold 
Sur Al Hadid Beach Carnival as a temporary use in public space. This temporary use falls in line with the 
National Tourism Strategy of Sultanate, which aims at creating innovative activities to promote local 
tourism. It helps in the success of this temporary use. 

4.2.5 The Sustainable Aspect of Sur Al Hadid Beach Carnival 

Oman is ranked as the second of the most sustainable countries in the Arab Region, and sustainability 
always has a place in its development plans (SustainableOman, n.d.). This temporary use depends on the 
participation of the inhabitants, which raises the sense of pride and belonging. Furthermore, this innovative 
and creative temporary use increases community benefits by building the area's potential under an 
adequate legal framework. Also, it respects the nature of the surrounding environment. As well, the design 
of the facilities for this temporary use is flexible at an affordable cost. 

5. Analysis of the Findings from the Questionnaire Survey 

This study focuses on examining the efficacy of temporary uses in public spaces. In total, 83 semi-structured 
interviews operated after the last event, Sur Al Hadid Beach Carnival, in 2019 over five months, during four 
group workshops. A questionnaire was administered to the group participants to measure their opinions 
regarding the efficacy of the temporary uses in public spaces. The respondents comprise four developers; 
eight architects and planners; eighty-three users. 77 percent of the respondents are Omani and 23 percent 
Expats from different nationalities. The ages of the participants are ranged from fifteen to sixty-three. 72 
percent of the respondents are from the Muscat governorate and 28 percent from the other governorates.  

This study establishes the significance of following the environmental, economic, social, legal, and 
sustainable aspects of the temporary uses as a viable approach that can lead to the success of temporary 
uses in public spaces. The findings from stakeholders’ interview after discussing the temporary uses in 
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public spaces during festivals in Oman according to the five aspects show that; from an environmental 
perspective, respondents believed to a large extent that the design and the construction technology of 
these temporary uses respect the nature of the venue and the surrounding environment. As well as they 
agreed that, the participants take the responsibility of reducing their footprint. From an economic 
perspective, these temporary uses in public spaces are considered to a large extent by the respondents to 
be a good contribution to the local economy. From a social perspective, the respondents believe that these 
temporary uses contribute to achieving some significant goals include: convert the spaces into places and 
meet the social needs. From a legal perspective, respondents agreed that public authorities, local 
authorities, and other partners skillfully cooperate to secure success for these temporary uses. From a 
sustainable perspective, respondents believed to a large extent that these temporary uses follow many 
sustainable principles regarding community participation, environmental respect, governmental support, 
building the potential of the area, and using environmental factors.  

 
Figure 5 Diagram summarizing the findings from the users’ questionnaire survey about the temporary uses in 
public spaces during the festivals through the different aspects. 

The questionnaire survey aimed at measuring the users’ opinions regarding the temporary uses in the 
public spaces during the festivals. The questions were about the events’ timing, duration, locations, 
organizations, facilities, and the changes from an event to another. Also, the questions focused on whether 
or not the participants notice any harmful effect on the nature of the public spaces regarding the temporary 
uses. If they prefer the public spaces with these temporary uses, whether or not these temporary uses add 
to the value of the places, whether or not they benefit from these uses, and whether or not they 
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recommend this event to others. Finally, what they want the next time and what to exclude. The results 
from the users’ questionnaire survey highlight some major factors that could affect the decision-making 
process of temporary uses in Omani public spaces, which include the followings: 

• Seventy percent of the respondents look forward to these types of festivals and their temporary 
uses. As they help them enjoying the public spaces in different ways and learning about different 
cultures from other countries, they consider them unique events to wait for from a year to 
another.   

• Sixty percent visited these events more than once in a single duration to enjoy the various activities 
included. 

• Eighty-three percent found that these events and their activities are suitable for different ages as 
they can spend time with family enjoying them several times. 

• Seventy-seven percent found that the date of the events is suitable, but the rest suggested holding 
them close to the summer vacation to extend the duration and to be able to enjoy them more. 
However, the high temperature and the humidity at this time will affect the success of the activities 
because it is not a suitable time for outdoor activities.  

• Seventy percent agreed that the duration of these events is suitable, and thirty percent asked to 
extend the time to be able to enjoy them. 

• Seventy percent found that the locations of the events are suitable however, fifty-three percent 
asked to hold activities in other places inside and outside the capital to avoid overcrowding during 
these events and to be able to enjoy other public spaces. 

• Forty-seven percent liked the improvements from a year to another; however, the rest did not. 
They indicated that they became worse as good activities disappeared. They referred to the 
economic condition of the country as the government reduced the budget of these festivals.  

• Sixty percent found that the organization of these events was good, but the rest said that they 
need more organization especially the motorized circulation within the parking area. Forty percent 
said they are required more organization due to overcrowding that makes the car movement 
difficult. Otherwise, sixty-seven percent found the circulation within space was organized and it 
was easy to reach the facilities.  However, forty-three percent said that the facilities were not 
enough such as the food court and bathrooms. 

• Fifty-Seven percent found that the prices of the products were appropriate, but the rest said they 
were expensive. 

• Thirty percent recognized that festivals and temporary uses in public spaces have harmful effects 
on the nature of these public spaces. 

• Thirty percent prefer to enjoy public spaces without having these temporary uses. 
• Ninety-three percent found that these temporary uses add to the value of the public spaces and 

encourage them to spend more time in such places with family and friends.  
Further studies and assessments are in progress, as a questionnaire is administered to a group of 
stakeholders to investigate how to implement temporary uses in public spaces during the spread of COVID-
19. 

6. Conclusion 
The study discussed in this paper examines the efficacy of the different aspects of temporary uses that can 
help to achieve sustainability of temporary uses in public spaces and stresses the need to develop some 
tools facilitating such success. The initial step toward developing such tools is changing the urban planning 
and construction regulations to involve temporary uses within the development strategies. Furthermore, 
planners and policymakers can utilize temporary uses as an interactive lab for experimentation, which will 
be considered a powerful mechanism to enhance urban development. Besides, increase the inhabitants' 
awareness of their role in the success of these temporary uses, whether they are users or investors 
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especially in the current socio-economic circumstances regarding the spread of COVID-19. Finally, the 
environment is the main pillar in this process that should be respected to lead the success of these uses. 
None of these objectives will be achieved without the cooperation between governments, private 
institutions, and other partners. 

The Sultanate of Oman has leading examples of temporary uses in public spaces that attract local tourism 
and promote the economy over the last two decades. This success is due to the cooperation between the 
public and local authorities with the organizers to promote what Oman can provide to society. Moreover, 
it urges inhabitants to be involved in the development decisions and encourages investors to participate in 
these temporary uses. Oman follows many principles of sustainability, and it is one of its main development 
themes. These temporary uses constitute an addition to the agenda of public activities, which recently 
grow in Oman. However, they still need to be improved to meet social needs as the number of participants 
exceeds the expectations where the facilities are not enough, and the upgrades could not meet them. 
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Abstract 

The expression and perception of cityscape has significance influence on the preservation and 
regeneration of heritage. However, due to the urban sprawl in urbanizing, a large number of 
commercial exploitation have resulted in a series of obstacles on the expression and perception of 
heritage features. In order to study the importance of the expression and perception of the 
heritage features on the cityscape, this paper selected a typical historical and cultural city Harbin 
in China as the research object. In the current work, the large-scale investigation of cityscape was 
analyzed on the basis of street view map auditing from a human point of view. The relationship 
of cityscape between the features of heritage and cityscape were investigated using the semantic 
segmentation of machine vision, and Harbin was taken as a case study to examine whether 
variations exist between different areas. Results showed a significant coupling in the current city 
between cityscape and features of heritage. Therefore, according to the results of the relevant 
analysis, the paper confirmed the key indicators of the perception and expression of heritage, and 
advances some urban planning strategies to avoid the negative effects that urban sprawl brings 
to cityscape on heritage. The results of this work will provide a comprehensive understanding of 
the preservation and regeneration of the heritage. 

 

Keywords 

Semantic Segmentation, Street View Map, Cityscape of Heritage, Historical and Cultural City 

1. Introduction 
In China, rapid urbanization has brought about large-scale changes in the style of urban streets. This 
large-scale change has formed a diversified pattern of cityscape in China, and the cities rated as historical 
and cultural cities have become representatives of the diversified trend to a certain extent. As an 
important basis for election historic and cultural cities, streets are also an important spatial carrier of 
historical expression and cultural perception. Studying cityscape and spatial characteristics from streets, 
discovering influencing factors and dynamic mechanisms has been a commonly used approach. At the 
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same time positive cityscape growth is related to a variety of heritage values, such as social, cultural and 
ecological values. Due to the reduction of cityscape conflicts, positive cityscape environment can also 
generate certain cultural space, as well as social and economic benefits from value recognition. However, 
the rapid expansion in the past has caused the phenomenon of cityscape disorder in historical and 
cultural cities, especially the conflict with the original cityscape of the heritage. The invasion of 
commercial culture, the increase of street capacity and the reproduction of a single model have hindered 
the cultural expression and perception of heritage. 

It has been shown that the built environment of the streets is related to the expression and perception of 
the historic heritage landscape. A coordinated built environment can promote the transmission of 
information about historic heritage. In addition to basic transportation functions, streets are also 
important spaces for crowds to perceive information and generate regional images. Many street 
elements also contribute to the transmission of historical and cultural information of heritage, and 
promote the expression of information in the form of cityscape of historic heritage. 

Most of the existing studies focus on the streets where heritage is concentrated, while ignoring the 
cityscape around the heritage and at the city scale. In addition, there are fewer studies on the differences 
in the cityscape of heritage core streets, heritage surrounding streets and regional streets in historical 
and cultural cities. In this paper, we take Harbin city, a historical and cultural city in China, as an example, 
and use semantic segmentation of deep learning to carry out large-scale streetscape element 
identification and statistics, explore the street style features and influencing factors of different types of 
historical and cultural districts, and combine ELO dichotomous evaluation to derive the influencing 
factors that need to be optimized urgently, and put forward relevant optimization suggestions. 

2. Review 
In early studies, researchers have recognized that street views are well suited for assessing the 
characteristics of the built environment (Kelly, Wilson, Baker, Miller, & Schootman, 2013) and have also 
been embraced by numerous fields. Over the years, SVI has been used for real estate valuation (Law, 
Page, & Russell, 2019), population  studies (Gebru et al., 2017), data collection, pedestrian counts (Cheng, 
Yin,Wang & Shao, 2015), understanding crime (McKee et al., 2017),analyzing accessibility (Hara, Le, & 
Froehlich, 2013), GIS analytics (Biljecki & Ito, 2021) and mapping infrastructure deficiencies (Chang et al., 
2017). In the study of historical and cultural heritage, it has been discussed in depth by scholars in the 
areas of building façade (Shalunts et al., 2011), heritage interest elements (Llamas et al. 2017), 
architectural style (Xu et al. 2014), and streetscape assessment and marking (Kang et al. 2018). In 
summary, the current assessment of heritage is mainly focused on the excavation of elements of heritage 
itself, and lacks large-scale measurement and perception of heritage and concentrated areas. The 
purpose of this paper is to conduct a large-scale assessment of heritage core areas using streetscape 
images, and to explore the strength of historical and cultural expressions of heritage and the elements of 
its involved landscape in the streetscape perspective based on the strength of subjective perception of 
heritage, so as to provide guidance for heritage optimization in historical and cultural cities and promote 
the cultural heritage and connotation of cities. 

3. Material  
3.1. Study area 

The built environment of a street is inseparable from the city's history and culture (Wang, Zhao & Zhang, 
2019). In China, the declared historical and cultural city should also have more than two historical and 
cultural streets within its protection area, and requires particularly richly preserved heritage, 
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concentrated patches of historical buildings, and preserved traditional patterns and historical styles. 
Historic and cultural area are the starting point of a city's development, recording the spatial 
development of the city's veins and historical deposits, as well as an important part of the city's spatial 
structure and function, playing an important role in the growth, development and prosperity of the city. 
The built environment of the street is an important basic part of the historical and cultural district, as well 
as an important carrier of historical heritage, with important historical significance and research value. 

In this study, three historic districts of Harbin, a famous historical and cultural city, are selected as 
research objects. Harbin was formed as an important engineering hub for the construction of the Middle 
East Railway by Russia in 1898. At the early stage of urban development, the spatial structure of the city 
was profoundly influenced by Russian urban planning ideas at that time (Zhang et al. 2018). The historical 
streets of Harbin are characterized by districts, which are mainly divided into three parts. The Nangang 
District, Central Avenue, and the Jingyu Street represent typical commercial-type districts, combined 
commercial and residential districts, and administrative mixed districts respectively in the process of 
historical development, and the development orientation of the three districts has shaped the 
development basis of the city's history and culture (Figure 1). 

 

Figure 1. Harbin Street and Heritage Core Area. Source: Author. 

3.2. Data Collection 

The research data collected from Baidu map lbsyun platform, apply for developer status for the data call 
of street view image in Harbin, use the code with python 3.7+, set the parameters such as image size, 
latitude and longitude coordinates, send HTTP request to access Baidu map panoramic static map service, 
and get the retrieved data returned in jpg format (Table 1). The retrieved coordinate points are obtained 
on the basis of the road line data in Harbin, and the Harbin roads are densified at an interval of 30m, and 
the latitude and longitude of the fold point of the densified line segment is taken as the collection 
parameter of the street view image; the image size is set to 1024*512 as the parameter. Instead of using 
images for each basic direction, we queried the cubic panorama (including metadata), which provides a 
more comprehensive description of the cityscape (Helbich et al. 2021). Such parameter settings have the 
same camera equipment, the same hardware parameters and shooting angles to ensure the objectivity of 
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the subsequent classification and detection of the architectural landscape content of the cityscape image. 
We collected 247,936 images and performed cleaning work on the image data in order to avoid the 
interference of winter snow, ice cover and tree trunks on the recognition of street view, and finally 
216,831 images of street scenes were selected for the study. (Figure 2). 

 

Table 1. Baidu Map Web Panorama Service API Detailed Parameters. Source: Baidu Map Web 

Parameter Profile 
ak User's access key. Only browser-side ak and Android/IOS SDK's ak are supported, server-side ak does not 

support sn verification method 
mcode Security code. If ak for Android/IOS SDK, this parameter is required. 
width image width, in the range [10,1024] 
height height of the image, in the range [10,512] 
location Coordinates of the panorama position point. Coordinate format: lng<longitude>, lat<latitude> 
coordtype Coordinate type of the panoramic location point, currently supports bd09ll (Baidu coordinates), wgs84ll 

(GPS coordinates) and gcj02 (google, gaode, soso coordinates) 
poiid POI's id, this attribute is usually obtained through place api interface, poiid sets the display scene of 

panorama together with panoid and location, the priority is: poiid>panoid>location. where the 
panoramic viewpoint obtained according to poiid is the best. 

panoid Panorama id, panoid sets the display scene of panorama together with poiid and location, the priority is: 
poiid>panoid>location. 

heading Horizontal view, range [0,360] 
pitch Vertical view angle, range [0,90] 
fov Horizontal range, range [10,360], fov=360 to display the whole panorama 

 

 
Figure 2. Harbin SVI Collection Point. Source: Author. 
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3.3. Assessment of street view image 

3.3.1 deep learning for image segmentation 

Predictive statistics and visualization by visual deep learning models are used to determine the intensity 
magnitude of the historical information expressed under each street feature. In order to perform a 
comparative audit of streets through images, we use a semantic segmentation method of deep learning 
to segment the semantic attributes of images and count the proportion of pixels in the image for each 
semantic information. Six key street features, namely buildings, roads, sky, greenery, sidewalks, and cars, 
are extracted from the street image to obtain quantitative measures of each spatial element in the street 
view (Ye et al., 2019). Recent advances in deep learning have shown that fully convolutional networks 
(FCN) can predict the semantic attributes of each pixel in an image to produce natural target-level 
segmentation results. (Long et al., 2015; Badrinarayanan et al., 2017). FCN divides the street view image 
into multiple sub-scenes, each buildings, roads, trees, or other objects (Figure 3). Together with a 
Softmax layer-based (Shelhamer et al., 2014; Zheng et al., 2016) pixel-by-pixel loss calculation, the area 
ratio of each visual element in the image is generated by calculating the number of pixels in each 
segmentation mask (Yao et al., 2019).  

 

Figure 3. The Input and Output of the Fully Convolutional Network (FCN). Source: Semantic segmentation 
net by Yao et al., 2019. 

3.3.2 ELO Dichotomous Sorting 

The street images were screened for historical and cultural features by dichotomous sorting of ELO. 
Streetscape images in three historic areas of Harbin city were selected as the basis for the street view 
paradigm selection of the target cityscape. The scorer for two-by-two comparison was written by python 
3.7, and the comparison results were quantified and integrated into a score ranking one by one using ELO 
rating algorithm (Figure 4). ELO's dichotomous sorting method has been extensively validated in terms of 
image and human perception, and is able to weaken the judgmental confusion in the judging process in 
terms of perceptions and intentions, iterating the results step by step in a two-choice manner (Zhang, 
Zhou, Liu. et al., 2018). Planning designers with five years of experience were selected to rank the most 
historic street in the reserve, and when the results were stabilized through several iterations, the final 
scores were obtained for all sample photos. 
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Figure 4. ELO Dichotomous Sorting. Source: Author. 

3.3.3 Object detection and image gradient heat map 

Computer vision is somewhat related to biological vision in that the feature areas in the images are the 
main basis for making judgments. Model prediction visualization is performed by pixel gradient heat to 
determine the intensity magnitude of heritage to express historical information under each street feature. 
To reduce the interference brought by street features and to keep the street features consistent for deep 
learning of target detection. Grad-CAM can be used to locate the areas associated with labels in the 
image, and to some extent can explain the CNN model, using pixel gradient heat to reflect the intensity of 
features in the pixel population during prediction. The images selected by ELO classification are trained 
with Pytorch for deep learning of target detection, and the labelImg is used for box marking of heritage in 
street view images. Based on more cutting-edge deep learning networks for image object detection, the 
comparison algorithms include Faster-Rcnn, RetinaNet, SSD, Yolov3-Spp and other methods. In order to 
obtain larger accuracy, Faster-Rcnn was used for training the detection network, and ResNeXt-101 was 
used as the backbone to determine the pre-training weights.  

4. Results 
4.1. SVI image segmentation and comparison 

We collected and processed 216,831 images of street scenes within the Harbin Ring Road. The images 
were taken in the summer of 2020, with good vegetation and no interference from snow and ice. 
Semantic segmentation was used to distinguish the images into categories and to count the proportion of 
the object size, such as buildings, roads, sky, plants, sidewalks, and cars. The recognition results are 
summarized in the form of folded points on the statistical road line segments, and the mean and 
standard deviation of the road segments are counted separately, so as to judge the current situation of 
streets in Harbin. 

In terms of the mean values of the elements, the old center of Harbin has a larger proportion of building 
and car elements in the cityscape compared with the surrounding new area, which may be related to the 
denser urban road network and traffic volume in the old area; the road and sky elements have a larger 
proportion in the streetscape of the new area, which is mainly developed and constructed with wider 
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streets and building setbacks; the elements of greenery and sidewalks have a relatively balanced and 
relatively close to the vicinity of urban parks (Figure 5). In terms of the standard deviation of each 
element, the building and sky elements show a relatively discrete phenomenon and are mostly 
distributed in the old area, because in the process of renewal of the old area, high-rise buildings and 
partially widened roads cause a large change in the streetscape of the road section; the standard 
deviation of the cityscape of roads and cars shows a large dispersion, which is related to the density of 
the road network and the width of the roads in different construction periods; the standard deviation of 
plants and sidewalks is relatively stable, which is related to the density of the road network and the width 
of the roads in different construction periods; the standard deviation of plants and sidewalks is relatively 
The variance is relatively stable, which is related to the greening rate of road greening and site 
construction (Figure 6). 

 

Figure 5. Average Value of Harbin Street Elements. Source: Author. 

 

Figure 6. Standard Deviation of Harbin Street Elements. Source: Author. 
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The statistical analysis of the Heritage Core Preservation Area includes three parts of Nangang District, 
Central Avenue, and Jingyu Street, where the scale of buildings and streets still maintains the traditional 
pattern, although they have now undergone some functional replacement in response to new 
development needs (Figure 7). We compared the mean and standard deviation using the heritage core 
area with the other areas (Figure 8). In terms of the proportion of architectural elements in the cityscape, 
all three areas are higher than the rest of the city, which may be related to the higher street H/D in the 
heritage core area, but to a certain extent can better express the heritage information; in terms of road 
elements, the cityscape proportion of road elements in Central Avenue and Nangang District is more 
similar to that of the non-heritage area, but the proportion of road elements in Jingyu Street is relatively 
smaller; in terms of sky elements are lower in the core heritage area than in other areas, again related to 
the street height to width ratio, and in contrast to the building elements, the building spacing is a greater 
limiting factor; trees, sidewalks and cars all occupy a smaller proportion in them, and although there are 
small differences they are clearly insignificant. 

 

Figure 7. The Extent of the Heritage Core Area and the Street network. Source: Author. 

 

Figure 8. Box-plot of the Elements within the Heritage Core Area. Source: Author. 

4.2. ELO image sorting and object detection 

Based on a audit work of the heritage core areas conducted by 30 planning designers with five years of 
experience, a ranking of streetscape images with a strong sense of history and culture in the core areas 
was obtained. 30 participants will compare two streetscape images from the three core areas and select 
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the top 500 images as the training set for target detection using the ELO ranking. The participants use 
labelImg to label the areas that they think are strongly expressed according to their choice and use them 
as training labels. By aggregating the images and labels of 30 planning designers and integrating the 
labels of duplicate images and the groundtruth box, a total of 2317 streetscape images were obtained to 
represent the scenes of expression of the heritage core area (Figure 9). In the model training, 1622 
images were randomly selected from the dataset for training, 695 images were selected for testing, and 
30% of the images from the training sample were used as validation data to monitor the training status of 
the network. the training adopted a batch size of 8, trained with an initial learning rate of 0.01 and fixed 
10 step size and All training, testing and validation were performed with PyTorch on 4 Nvidia RTX 3090 
24GB GPUs. Due to the small image database, a migration learning approach was used to train the 
convolutional layer of the network, which achieved high accuracy in the first 50 epochs and showed 
continuous fluctuations in the next training (Figure 9). 

 

Figure 9. Example of Street View Selected by ELO (left) and Deep learning record for object detection(right). 
Source: Author. 

4.3. Image gradient heat analysis 

Building on the models of target detection, understanding the deep learning networks provides a visual 
interpretation that makes them easier to understand. Gradient-weighted Class Activation Mapping (Grad-
CAM) generates a rough localization map through layers to highlight important regions in the image 
(Selvaraju et al., 2017; Chattopadhay et al., 2018). The Image gradient heat reveals that the areas of 
architectural heritage with a stronger sense of history and culture in the street are concentrated near the 
windows and the top of the building facade (Figure 10). These areas with large feature gradients cross at 
least one level of height of the street space, and therefore, these interfaces play an important role in the 
street, especially in the way heritage conveys historical and cultural information. 

 

Figure 10. Example of Gradient-weighted Class Activation Mapping of images. Source: Author. 
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5. Discussion 
5.1. Reduce facade shading 

The occlusion of the building façade can cause a significant loss of heritage character, especially windows 
and higher parts of the façade. Through communication with the designers involved in the audit work, it 
was found that a large number of billboards in the streetscape interferes more strongly with the heritage 
appearance and influences their judgment. The heritage in use promotes spontaneous heritage 
maintenance. Considering the realistic function of the heritage, billboards can be installed on the first to 
second floors to ensure the promotion of the functions of shops along the street, but the premise is to 
ensure that it is in harmony with the heritage. However, above the third floor, it is recommended to 
remove the billboards to give a complete sight space to the characteristic elements of the heritage style 
to convey the historical and cultural information. 

5.2. Upgrading of pedestrian walkways 

The perception of cityscape from the human-scale perspective is the strongest. The street view in the 
study is mainly collected by professional research cars, whose paths are mainly concentrated on the 
motorway. Therefore, to a certain extent, it is difficult to reflect the observation state of the human-scale 
perspective. In the future, when wearable devices gradually become popular, the cityscape from a human 
perspective will gradually enhance the field. Promoting the optimization of sidewalks not only pulls in the 
distance between people and heritage, but also enhances the expression dimension of cityscape 
information, and strengthens the affinity of heritage rather than resembling artworks in museums. The 
optimization of sidewalks lies not only in the paving and street furniture, but also in the canyon space 
between the greenery and buildings along the street. This space can enhance the height of heritage in 
the human perspective, and moreover, it can generate a kind of looking-up perspective to enhance 
people's recognition of the valuable value of heritage. 

5.3. Increase street greening 

According to the analysis results, it is clear that most of the characteristic areas of the heritage landscape 
are concentrated in the higher parts of the façade. However, the spatial interface of the lower parts of 
the heritage landscape is relatively chaotic, which limits the communication of historical and cultural 
information. It is more environmentally friendly to be screened by vegetation. The green view of the 
street is important in many studies, in the fields of ecology, environment and health. More trees are rare 
and valuable for the streets and even the city, which represents that people, city and nature live in 
harmony, as does heritage. 

6. Conclusion 
We summarized the streetscape comparison between Harbin city and the heritage core area, and 
visualized the areas and  features intensity of historical and cultural landscapes within the heritage core 
area in the streetscape images. The results show that the heritage core area differs significantly from the 
new urban area and is more influenced by factors such as street width-to-height ratio and street scale.  
Moreover, the specific expression of historic landscape information in the heritage core area relies 
primarily on areas with higher windows and facades. Although these findings are relevant to the field of 
architectural history and there are some deeper patterns that have not been verified, a large-scale 
assessment can observe the characteristics of cityscape information at the urban scale and can provide 
some specific grips for managers and designers. 
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Abstract 

We present here an automated Settlements Generation System (SGS). Our self-adapting computer 
planning and design simulation system can characterize the environmental adaption, cultural 
customs, community structures, and spatial features of traditional rural settlements & villages. It 
is significant for protecting traditions and landscapes in rural-urbanization. 
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SGS, rural settlement, simulation, Dong nationality, self- adapting 

1. Introduction 
In the face of large-scale construction of new rural settlements & villages in China (Guo, J. Z et al. 2006), it 
is very urgent to provide highly efficient and intelligent computer aided methods of planning and designing 
settlements & villages in rural areas in order to effectively protect the rural cultures and landscapes.  

Our research includes two sections: learning and simulation. 

In the learning section, the topological structure model and traditional "culture genes" which control the 
growth of the settlements are extracted from settlements under study.  

We have used the Dong nationality in Tongdao, Hunan, as the research basis. Tongdao is located in the 
southwest of Hunan province, China, bordering Guangxi and Guizhou provinces, and is one of the major 
settlements of the Dong people. Located in the mountains and physically isolated from major centers of 
population, Dong towns & villages are less influenced by Han culture and customs. As a result, the 
traditional culture and ethnic characteristics of the Dong people are well preserved through the distinctive 
architectural character and design of their settlements (Liu, S. 2008).  

In the simulation section, the SGS system is used to simulate the emergence and expansion of settlements 
& villages, utilizing the extracted "culture genes" of the learning section. 

The use of computer simulations in relation to human settlements has become more common in recent 
years. For example, Parish and Müller proposed a user guided city-generation based on an L-system (2001). 
Weber et al. developed an interactive geometric simulation of 4D cities (2009). Vanegas et al. presented 
an interactive dynamic system for the design of urban spaces using geometrical and behavioral modeling 
(2009). Emilien discussed village growth simulations on arbitrary terrains (2012). Beneš et al. demonstrated 
procedural modelling of urban road networks (2012). Batty simulated the urban form of a randomly 
established tree structure (2009). Leach established the concept of "group intelligence" to generate swarm 
cities (2009). Panahikazemi and Rossi applied computational strategies for intervention in informal 
settlements (2014). 
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In our SGS presented here, we show how to extract the “genes” of the traditional Dong settlements by 
studying the traditional cultures, spatial patterns and geographical environment information of Dong 
towns & villages, and how to perform simulation in a way that meets the traditional context and captures 
the specific local geographical, ethnic characteristics, and cultural customs. 

2. Learning section 
2.1. Field survey and data collection 

The author conducted a field survey of 13 Dong towns & villages in Tongdao (Figure 1, Table 1). Among 
them, there are 4 mountain-type towns and 9 riverside-type towns.  

   

Figure 1. Location of Tongdao in Hunan province (left), distribution of the surveyed towns in Tongdao (right). 
Image Source: Google map (redrawn). 

Table 1. Surveyed villages sorted by type. 

Mountain-type Riverside-type  

Yutou Yanshan Banpo Gaobu Huangdu Pintan Gaotuan Shangxiang Donglei 

        Hengling Yanglan Zhongbu Chentuan  

 

A comprehensive statistical analysis of the Dong towns in Table 1 is conducted through related paper 
reading, field investigation, aerial photography, three-dimensional model reconstruction and CAD drawing.  

We converted the 3D terrain model into a smoother surface with elevation accuracy of 4 meters, reduced 
the height of trees and houses to the ground to eliminate their impact on the terrain (Figure 2), From the 
orthophoto map we mapped out all the 3D information of houses, river and roads for further use (Figure 
3). 

Tongdao 

2329



 

Figure 2. The raw model (left) and smoothed model (right). 

 

Figure 3. The orthophoto map with information of houses, river and roads. 
 

2.2. Gene selection and extraction 

The word “gene” comes from the Greek word, meaning "birth". It refers to the DNA sequence that contains 
the genetic information of organisms and is the basic unit of heredity that controls the growth of organisms. 
In our research, it refers to the specific, visible, and quantifiable social, cultural, and natural environment 
influencing factors related to the spatial layout of traditional settlements (Li, X. 2020). 

The gene in our research include four natural environmental factors: slope, elevation, and hydrophilicity, 
geographic dominance as well as five social and cultural factors: social, clans, worship, accessibility, and 
feng shui.  

We will discuss the characteristics of some of these genes and their extraction methods. 

1) Hydrophilicity 
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Hydrophilicity is a major Influence factor of traditional settlement layout. The main livelihood of Dong 
people is farming and forestry. The basic principle of residential site selection is to rely on mountains and 
water (Song, J. J. et al. 2016).  

Dong Settlements can be divided into two groups according to the different terrain types, the mountain-
type and the riverside-type (Cai, L. 2013). Unlike the flood control layout in which riverside-type 
settlements often keep a certain distance from the river, the water sources in mountain-type settlements 
mostly come from small streams. Therefore, mountain-type settlements have a closer relationship with 
water sources. 

The hydrophilicity analysis adopts the distance method. The closest distance from the center of the building 
to the river is used as the hydrophilicity index. The smaller the distance, the higher the hydrophilicity level 
(Figure 4). 

 

Figure 4. Measurements of the closest distance to the river for different buildings. 

We will discuss the hydrophilicity of the two types of settlements separately, comparing the similarities 
and differences of the hydrophilicity of mountain-type and riverside-type settlements. (Figure 5 and Figure 
6).  

 

Figure 5. The hydrophilicity analysis of mountain-type settlements. 
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Figure 6. The hydrophilicity analysis of riverside-type settlements. 

Taking the hydrophilicity diagram of typical mountain-type settlement Yutou as an example (Figure 7), the 
hydrophilicity of mountain-type settlements is generally high (colored with blue-green), and the number 
of house distribution according to hydrophilicity distance changes regularly and evenly (Figure 7. right). 
The closer the distance to the river, the more the houses, and vice versa. 

 

Figure 7. The hydrophilicity analysis of Yutou. 

The distribution curve and curve function of the hydrophilicity of the house can be calculated using the 
method of nonlinear fitting. The hydrophilic gene of mountain-type settlements is extracted with Gaussian 
nonlinear fitting (Table 2-Table 3), and the curve function is as follows: 

y=y0 + (A/ (w*sqrt (PI/2))) *exp(-2*((x-xc)/w) ^2) 

Thus, this curve can represent the settlement’s gene of hydrophilicity. The fitting results of Banpo and 
Yutou villages show the gene map of hydrophilicity of the mountain-type settlements: a concave curve. 
The largest number of buildings in the curve is within 5 meters. Then the building number decreases rapidly 
along the curve, and it falls to the lowland in the curve about 200-300 meters. This result vividly reflects 
the architectural distribution law of the mountain-type settlements according to hydrophilic distance. That 
is, the buildings are located as close to the water as possible. 
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Table 2. Fitting Curve of Hydrophilicity of Banpo. 

 

Table 3. Fitting Curve of Hydrophilicity of Yutou. 

 

 

The hydrophilicity gene map of riverside-type settlements (Table 4-Table 5) was significantly different from 
mountain-type settlements. Take typical riverside-type settlement Gaobu as an example (Table 4): a peak 
appears in the curve around 80 meters. On the left of the peak, the closer the distance to the river, the 
fewer the houses, and the number of houses within 80-90 meters from the river is the largest. Over 90 
meters, the number of buildings decreases sharply, and the water distance between the farthest building 
and the river is 200 meters. This curve shows a typical flood control layout pattern. That is, the building 
must keep a certain distance from the river to prevent flooding. 

Table 4. Fitting Curve of Hydrophilicity of Gaobu. 

 

Table 5. Fitting Curve of Hydrophilicity of Hengling. 

 

 

2) Social interaction 

Social interaction refers to the communication between people in settlements. During the formation of a 
settlement, the social relationship between people largely defines the physical relationship of the 
architectural layout. 

Geographers usually divide settlements into two types, scattered and collective settlements (Liu, S. J. 2013). 
The Dong settlements are typical collective villages. Blood-related clan members live together, due to the 
common religion, farming, and defense needs, resulting in a dense architectural layout (Figure 8). 
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Figure 8. The architectural "social" relationship in Dongzhai. 

 

Figure 9. Architectural orientation analysis. 

 

Figure 10. The architectural orientation analysis of Donglei settlement. 

2334



Orientation and distance methods are used to extract social interaction gene. 

The orientation of the building can reflect the relationship between people, which is an important factor 
in social gene. We have visually analyzed the door opening direction of houses: first draw the center points 
of all houses, and then connect the center point of the building to the direction of the door opening. Assign 
the corresponding color according to the vector angle of each line segment (Figure 9). From this diagram, 
we can intuitively observe the orientation relationship between the houses, drum tower and the river 
(Figure 10). 

The distance between houses is an important factor to describe their social relations. We have applied 
center distance method to analyse the social gene of Dong settlements. The shortest line segment that 
connecting the building center points is filtered out to get a diagram of social distance (Figure 11). From 
this diagram, we can intuitively observe the strength of sociality among the houses in the settlement.  

 
Figure 11. Building social distance analysis. 

Settlement’s terrain type has significant impact on the social relationship between houses. Therefore, we 
will discuss the results of social distance analysis of mountain-type settlements and the riverside-type 
settlements separately. (Figure 12-Figure 13).  

 

 

Figure 12. Social analysis of mountain-type settlements. 
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Figure 13. Social analysis of riverside-type settlements. 

Typical mountain-type settlement Banpo shows a very close social distance according to the histogram 
map (Figure 14), reflect the Dong people’s culture custom of “living together in clans”. Social distance from 
15 to 25 meters has the most house numbers (75%). As the distance increases or decreases, the number 
of buildings shows a sharp decline, and rarely exceeds 30 meters.  

However, the social distance of typical riverside-type settlement Donglei (Figure 15) is slightly shorter than 
mountain-type settlements. The peak value is between 10-20 meters. 

 

Figure 14. The social analysis of Banpo settlements. 
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Figure 15. Social analysis of Donglei settlements. 

We use the method of nonlinear Gaussian curve fitting to find the distribution curve of social distance 
based on the scatter plot of the relationship between the number of houses and social distance. The social 
distance gene of both mountain-type and riverside-type settlements can be expressed by the following 
curves in Table 6 and Table 7, respectively. Their curve function is as follow: 

y=y0 + (A/(w*sqrt(PI/2)))*exp(-2*((x-xc)/w)^2) 

The fitting results show the commonality of the social distance of Dong settlements: the curves present an 
"inverted bell" shape with a high middle and a low end, with a peak around 10-25 meters. There are rarely 
houses with a social distance smaller than 10 meters, considering the width and depth of the house, the 
center distance of houses couldn’t be smaller. From this curve of social gene, it can be seen that the social 
distance of the Dong settlements are very close. 

Table 6. Social Fitting Curve of Banpo settlement. 

 

Table 7. Social Fitting Curve of Donglei settlement. 

 

3. Simulation section 
3.1. System structure  

Our SGS is built with unity engine, and scripted in C#. Simulations are based on a grid system of 4*4 meters. 
Outside point of the village is predefined for the generation of main roads (Figure 16). There are 5 major 
parts of the system: site selection, house location, road generation, building plot generation and model 
generation. 
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Figure 16. The system interface and outside point settings. 

3.2. Site selection 

The Dong people live on rice farming and plantation forestry (Cai 2013). Therefore, the basic principle of 
site selection is being close to a mountain or river. From the cultural point of view, the Dong people 
inherited the remains of the ancient Baiyue culture, namely the tradition of "being in the valley, among 
bamboos," and "mountain and water". This is because rice cultivation requires a source of water, and the 
mountain can provide wood for the construction of houses, while providing space for plantation forests 
and terraced fields (Cai 2013). 

Mountain and water are the most important influence factors for site selection of Dong towns & villages. 
System simulates the influence of mountains and water resources on the site by controlling the gene of 
hydrophilicity, elevation, slope, and geographic dominance of the given terrain (Figure 17). 
 

 

Figure 17. Yutou town’s hydrophilicity, elevation, geographic dominance and slope analysis. 

 
Figure 18. From left to right, scoring function of slope & elevation, hydrophilicity, geographic dominance. 

The control of genes is reflected in a scoring function at each point (“P”) of the terrain model. Each point 
has a score range of -1 to 1. Negative numbers indicate sites undesirable for selection, and positive 
numbers indicate sites ideal to be selected. There are different functions for different genes to obtain their 
corresponding scores (Figure 18). xmin, x0, and xmax are parameters set according to different function. xmin, 
xmax represent the maximum and minimum values of a gene factor. The x0 value represents the ideal value. 
Finally, the system combines various criteria scores with different weight factors. From the combined 
results, we can choose the area (“G0”) that is the ideal site for the settlement (Figure 19-Figure 22).  
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Figure 19. Influence of slope on site selection. x0 value: 0, 15, 30, 45 degrees (from left to right). 

 

Figure 20. Influence of hydrophilicity on site selection. xmin value: 40，100，160，200 meters (from left to 
right). 

 

Figure 21. Influence of elevation in site selection. x0 value: 280, 400, 520, 760 meters (from left to right). 

  

Figure 22. Combined site selection result G0 (left) and actual layout of Yutou settlement (right). 

3.3. Building locating 

The Building location is represents by the center point of the building. Building B = (T, p), where T represents 
the building type (such as drum tower, bridge, temple or residence), p represents the location of the 
building. 

3.3.1. Evaluation 
The building locating process requires a comprehensive assessment of the relationship between the 
environment and the surrounding buildings. The assessment content includes natural environmental genes 
such as slope, elevation, and hydrophilic and cultural genes include: clan, worship, social, and accessibility. 
The system evaluates the scores of all the points in the site area using the same scoring function of site 
selection (disused in 3.2) to reflect the infection of various genes,  

We will explain the evaluation process by social gene. From the learning section, we can get the fitting 
curve of social gene representing building distribution pattern according to social distance (Figure 23, left). 
So, the evaluation function of social gene can be set as follow (Figure 23, right). X0 represents the ideal 
social distance. As the social distance increases or decreases, the social evaluation score decreases 
accordingly. Xmin and xmax values of - 1 represent unlikely social distance.  
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The building location points are selected in an order from high to low, according to the scoring function. In 
this manner, the system gradually generates a points cloud from scratch, which represents the settlement’s 
architectural layout. 

 

Figure 23. Fitting curve (left) and scoring function curve (right) of social gene. 

To show the influence of the social gene to the settlement’s architectural layout, we conduct the following 
simulation tests (Figure 24), the xmin and x0 values of the scoring function fi(a) are set according to the x 
value corresponding to the trough and peak of Figure 23 (left). By adjusting the xmax value, we can get 
various settlements layout (Figure 24). 

When the social distance xmax value is low, the settlement presents a high-density layout. With the increase 
of social xmax value, the settlement layout gradually stretches. When xmax reaches 40, it is closest to the 
actual situation, which is consistent with the result from the learning section (Figure 23. left). 

 

Figure 24. The social layout simulation (xmax values A-E are 20, 25, 30, 35 and 40 respectively) compared with 
the actual layout (f). 

3.3.2. Sequence of site selection 
In order to reflect the Dong settlement culture and customs, different types of buildings are generated in 
different order. Studies have shown that the drum tower and the stage is usually the first building 
constructed in the Dong settlements (Liu, S. J. 2013). In SGS, the core buildings such as drum tower, main 
square and the stage are first generated. The subsequent generations are general buildings such as houses, 
temples, altars, pavilions and so on.  
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Figure 25. The process of real-time update. 

3.3.3. Real-time update 
In order to reflect the self-adaptability and organic nature of traditional settlements, the newly added 
construction points will affect the overall score of the evaluation system, and the evaluation results will be 
updated in real time. In this way, the post-generated building must consider its relationship with the 
existing buildings, and finds its location that conforms to the social and cultural logic. In this way, the system 
dynamically and progressively generates the entire settlement (Figure 25). 

3.4. Road generation 

The generation of road is based on A* algorithm and extended. Road R consists of a series of points {PR}, 
which control the shape of the road curve. Road generation depends on several cost functions C(R). Road 
R is the minimum cost path between two points. Cost factors such as slope, bridge, hydrophilicity, curvature 
and collision are considered to simulate the Dong settlement’s road generation. Thus, road R is the result 
of the addition of different road cost functions g according to the relevant weight W, expressed as: 
C(R)=Σwg(𝑅𝑅). 

Taking the slop cost as an example. Costs of slope can be expressed as: CP =|h(x)−h(p)|, point p represents 
the sampling point, and h(p) represents the altitude of point p. The greater the slope from the sampling 
point to the road point x, the higher the cost. 

Through the simulation test (Figure 26), it is not difficult to find that when the weight of slope is small, the 
road tends to generate the path with the shortest horizontal distance. With the increase of the weight of 
slope, the road tends to be arranged parallel to the contour line. For steep slopes, the road presents a Z-
shaped layout, which is closer to the real situation when the weight is 10. 
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Figure 26. The road slop cost simulation (weight values a-c are 1, 5, 10 respectively) compared with the actual 
layout (d). 

 

Figure 27. From a-c are trunk roads, branch roads, loop roads (purple) respectively compared with the actual 
road layout (d). 

According to the characteristics of Dong nation, the road network is divided into three road systems: trunk 
road, branch road and loop road. Each time a new building point is generated, the system will generate a 
minimum cost path R between the building point and point Q outside the settlement. According to the 
generation sequence of building points above, the earliest generated road, trunk road, is the path between 
point Q and the drum tower (and the main square in front of the drum tower). With the generation of 
residential buildings and other types of building points, corresponding branch roads are also generated. 
The generation of branch roads adds the function of reusing existing roads (with no cost), resulting in a 
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tree-like road network composed from trunk roads and branch roads. On this basis, starting from the end 
of the branch roads, system will find the nearest road point in a certain range to generate the loop roads 
to avoid too many unreal dead ends (Figure 27). 

 

Figure 28. Building plot generation diagram. 

3.5. Building plot generation 

Every building in the system has its own building plot (Pi). Our system first finds the nearest point S in the 
road according to the relationship between the building point and the road network, and then expands 
from two directions parallel to the road {S} and perpendicular to the road e {D} (depth), resulting a squared 
shape, which forms a building plot (Pi) (Figure 28). The length of the building plot ({S} and {D}) is set based 
on the survey and statistical results, and relevant cost factors such as distance, slope and collision are 
calculated to avoid unrealistic building plot’s size and shape. 

 

Figure 29. System generated building plot (left) and building outline (right). 
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Figure 30. Examples of building model library. 

Within the building plot (Pi), a quadrilateral representing the building outline is generated parallel to the 
road (Figure 29). The size of quadrilateral is set based on the survey and statistics results and needs to meet 
the corresponding floor area ratio limit as well. 

3.6. Model generation 

The last step is to generate building models, which are stored in the preset model library (Figure 30). 
Different building type information (T) are contained in different building points. When system generates 
a new building model, the model with corresponding building type are selected from the model library and 
will be placed within the range of the building outline (Figure 31 ). 

 

Figure 31 Model generation. 
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4. Self-adapting Settlement Planning  
Villagers-led self-adapting rural planning is the research hotspots of rural planning in recent years. 
Respecting the needs of villagers, planners participate in rural construction as helpers rather than leaders, 
and advocating bottom-up autonomous planning is the consensus of many scholars and rural planners (Li 
Y. 2008, Dai, S. et al. 2010). However, the villagers' educational level is relatively low, their cognition and 
participation will in rural planning are weak, which makes the self- adapting model difficult to implement. 

We put forward a new idea of self-adapting rural planning route (Figure 32): takeing villagers as the main 
body and useing SGS system to generate rural planning results in line with local cultural and environmental 
logic. With the assistance of government and planners, villagers put forward modification suggestions 
according to the simulation results. Through simple gene manipulation, planners can quickly generate 
design results in line with the needs of villagers. After the villagers are familiar with the artificial intelligence 
system, they can also directly input the desired parameters and adjust the results to achieve their needs. 
After the simulation results are recognized by the villagers and the government, the planners will deepen 
the simulation results and finally guide the rural construction. 

 

Figure 32. SGS assisted self-adapting rural planning route. 

  

Figure 33. From a-d are, expansion site selection, building outline and roads generation, building model 
generation, perspective rendering respectively. 
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Base on the SGS system, we designed the expansion of Shangxiang Settlement. The system successfully 
simulated the site selection of the expansion area, the architectural layout, the road network and the 
establishment of building models (Figure 33). The simulation results can well reflect the Dong culture and 
characteristic layout. 

5. Conclusions  
This paper has detailed a novel planning & design system SGS that can be used to simulate the 
establishment and growth of rural settlements, through automated “site selection”, “building locating”, 
“road generation”, “building plot and model generation”. The system can also adapt to various terrain 
types.  

With appropriate learning of existing traditional settlements, our system could successfully reproduce the 
growth patterns, layout and expansion sequence of existing Dong towns & villages. More importantly, this 
system can be used to help villagers, planners and governments to adopt the self-adapting rural planning 
method, to construct the new rural settlements in China, in a way that captures and preserves local 
environment, culture and history. 
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Abstract

"Authenticity" is a subjective, constructive, developing and created dynamic concept. When it 
is used in the renewal of ancient towns, it reflects the dynamic characteristics of subject 
authenticity and object authenticity. This paper analyzes the relationship between the multiple 
subjects and objects in Longxing ancient town, so as to construct the evaluation system 
and ensure the balanced development of the authenticity of subject and object. Establish 
the authenticity protection system of Longxing ancient town, and formulate the planning 
strategy, development strategy and implementation strategy according to the actual situation of 
Longxing ancient town. Focus on the study and design of Longxing ancient town street pattern, 
courtyard space and the authenticity of public network construction strategy; Put forward the 
participation, feedback and guarantee mechanism to ensure the authenticity of the 
implementation of the subject and object “ The research of "multiple subject and object 
authenticity" aims to repeatedly grind out the original characteristics of the true origin of 
Longxing ancient town through multi-disciplinary fields and multi perspective.

Keywords

Authenticity of multiple subjects and objects, Chinese ancient town, Evaluation
system,Architectural heritage

1. Preface
"Authenticity" is the most inportant value in heritage protection. （Yisan R,2003） There are two

tendencies in the current field of heritage tourism: The first one takes "utilization" as the core 

and emphasizes the importance of tourism development and utilization, but often does not pay attention 

to the authenticity of the protection object, which is easy to cause the problem of removing the truth and 

creating falsehood and reduces the tourists' experience of heritage.Another view advocates taking 

"protection" as the core, emphasizing the absoluteness of the authenticity of heritage objects, and 

protecting all heritage resources in the form of cultural relics, but it is easy to ignore the residents' 

pursuit of improving the quality of life, and it is also easy to cause the attraction of heritage to 

tourists.These two views,in fact, ignore the perception scale of authenticity in the cultural inheritance 

and spiritual experience of subject and object. However, the reason for these phenomena is that there are 

differences and biases in the cognition of authenticity in the field of architectural protection and tourism.

(Yong C, 2005)
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Therefore, how to keep the traditional style of the "object" material space of the ancient town in 
the process of updating, and ensure that the space of the ancient town meets the modern needs, 
not only protect the traditional life and customs of the residents of the ancient town, but also enable 
the visiting "subject" to get rich experience and good commercial development is an important 
topic worthy of discussion.

2. Introduction of authenticity of subject and object
2.1. Origin and development of authenticity

Authenticity,which originally meant "initial truth", originated from medieval Europe,and was first used to 
refer to the authenticity of religious scriptures and religious relics. Its basic concept of the field of 
cultural heritage preservation was established in the Venice Charter adopted in 1964. Later, in a 
series of international documents, such as Nara Documents on Authenity (1994), the conceptual 
framework of authenticity in the field of heritage protection has been further improved, and the 
application scope and practical significance of authenticity have been continuously expanded.From 
"restoration movement" and "anti restoration movement" in the 19th century to "value reproduction 
theory", authenticity pays more and more attention to the overall protection of heritage and its 
theoretical point lies in the integrity and continuity of the object, and gradually changes from the 
development of material function to the development of social and cultural function.With the 
development of the research on authenticity, the definition and application scope of authenticity have 
been expanded,many scholars began to shift from the heritage protection areas to tourism 
research。Therefore, four main practical theories of authenticity, such as "objectivist authenticity", 
"constructivist authenticity", "postmodernist authenticity" and "existentialist authenticity", have been 
gradually developed. Authenticity in the field of tourism research expounds in detail that in the 
individual feelings of tourists, the authenticity of tourist subject is more real and effective than the 
authenticity of object space.

2.2. Authenticity in heritage tourism

The issue of authenticity of tourism industry can be divided into two aspects:Authenticity of 
material object from the perspective of Tourism and Authenticity of tourism experience.The 
former ,which is different from the original attribute of the heritage itself, is an authenticity of toured 
object.(Handler, R., Saxton, W. Dissimulation; Beng, T. H. 1995 )The latter refers to the subject's 
perception of authenticity of object.(Xie, P., Wall, G. 2002(4)) However, the authenticity status of 
tourist destination is not equally important to all tourists. Different tourists have different 
authenticity demands and perception experiences.The types of experience can be divided into five 
types: existential type, experimental type, experiential type, transferred type and entertaining type. 
The first two types pay much more attention to authenticity than the latter three.(Wang, N. 1999(2)) 
According to the different levels of authenticity perception caused by the diversity of interactive 
relations between tourist places and different subjects, various theories such as "objectivism 
authenticity", "constructivism authenticity", "Existentialism authenticity"and "postmodernism 
authenticity" have gradually formed.(Chaozhi Z, 2008(01):1-8+28.) Then, from the dimensions of 
subject, object and mediator, various concepts of relative authenticity also have been formed. The core 
of heritage tourism is actually the transmission and acceptance process of authenticity information, 
and the subject's experience of this process is customized through design which still needs to focus on 
the "original truth", so as to realize the unity of heritage value and tourism value.(Xiaojing M, 
2006(03))
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Diagr 1. Application of authenticity in different fields

2.3. Authenticity of multiple subject and object

In the field of cultural heritage and tourism, authenticity presents the characteristics of objectivity and 
subjectivity in the starting point, basic viewpoint, judgment basis, main content and practice. (Diagr 1).In 
the protection of ancient towns, the object is mainly the material carrier carrying the culture and history 
of ancient towns, such as historical buildings, unit scenes and ecological landscapes, while the subject 
mainly refers to the participants such as aborigines and tourists. Unfortunately, at present, the subjective 
and objective sides have not been balanced. In the field of cultural heritage, for the protection of 
historical ancient towns, the renewal of ancient towns is mostly studied from the perspective of object 
space, rather than the self feeling and authenticity image of behavior participants, which is a lack of 
cognition of the renewed subject.(Yalan Li, ) In the field of tourism business, traditional ancient towns of 
"performance" appear with the benefit of tourism development first, where the historical buildings were 
renovated at will and rebuilt blindly, and the local were relocated to hire special personnel to perform 
antique performances. However, too much emphasis on tourists' demand experience has lost the original 
significance of protection. In the renewal of the ancient town, the overall planning needs to pay attention 
to the change of thinking. The "authenticity of subject and object" needs to change the originally 
separated "object protection" and "subject preference" into "overall consideration and coordinated 
development" of both subject and object. The subject and object are no longer a single line of perceptual 
path, but interact and influence each other, and form the authenticity of the ancient town. The subject is 
not only the one who feels the authenticity of the object, but also becomes a part of the authenticity. The 
object is not only the thing being felt, but also affects the perception of the subject. As for the means of 
protection and renewal, "subject object authenticity" is not limited to the investigation, mapping and 
repair of authenticity at the object level, but also includes the judgment and screening of authenticity 
preference at the subject level. At the same time, it is worth noting that, due to the diversity and 
complexity of modern interpersonal relations, identities of different subjects can be exchanged, or a 
single subject may have multiple identities. It is no longer the only direction to analyze authenticity 
purely from the perspective of tourists' tourism psychology, and different subjects will play different 
positive and negative roles in authenticity of ancient towns. Therefore, under the framework of the 
research on the authenticity of the original subject and object, this paper analyzes the relationship and 
influence between different subjects, and then analyzes the relationship and feelings between different 
subjects and objects. (figure 1)(Muzi Y, 2018) This mode of thinking and means not only ensure the 
protection of the traditional style, but also contact the main body, balance the demand, achieve the 
purpose of effectively implementing the renewal plan, and then protect the "authenticity" characteristics 
of historical towns.
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Figure 1. The basic elements and development of the authenticity of multiple subjects and objects

3. Renewal ideas and establishment of evaluation system
At present, the main protection and renewal method adopted in ancient town is to conserve the old 
streets as the old ones, and residents renew their building spontaneously, which preserves the spatial 
features to a certain extent.However, due to the complex spatial situation, population structure and 
housing ownership relationship, the ancient town has not been protected by overall 
planning.Therefore, in the process of renewal, those buildings without restriction and self-renewal not 
only destroy the object authenticity of the town, but also cause the chaotic growth of the object 
space, the destruction of the subject personnel structure and social network, and cause the loss of 
collective memory and place spirit. The relationship among the multiple subjects in the town is also 
challenged and impacted. To some extent, the entry of foreign businesses suppressed the 
development of local businesses and destroyed the continuation of traditional culture. The influx of 
tenants squeezed the living space of the aborigines and caused the loss and fracture of the collective 
memory and authenticity.In other words,the relationship among the multiple subjects in ancient town 
is also challenged and impacted. At the same time, the complex ownership relationship and 
internal personnel composition of the historical buildings on the site have a great disturbance to 
the design and implementation of the conservation planning.

This study deeply interprets and extends relevant studies.First of all, the planning ideas of overall 
planning, assessment priority, multiple participation and detailed implementation need to be determined. 
At the same time, the subject-object authenticity evaluation system need to be established to ensure 
the diversity of neighborhood structure, the richness of social network and the connectivity of each 
renewal area in the
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process of renewal from the perspective of the relationship between multiple subjects and objects 
(Diagr 1).The construction of the authenticity evaluation system of subject and object is the basis of 
maintaining the original historical appearance and spatial authenticity of ancient towns. And it is also 
a key step in connecting object protection and subject needs. Object evaluation is the key link to 
ensure the effective renewal of ancient towns of which correctness and effectiveness directly affect 
the builders' accurate judgment on the renewal of ancient towns, and it is also an important basis 
to maintain the historical authenticity.(Wei X, 2018) On one hand, the construction of the evaluation 
system is based on the three main elements of the ancient town space (historical buildings, unit scenes 
and cultural ecology), and then subdivide the impact factors from various impact levels, corresponding to 
all aspects of the renewal of the ancient town, which can comprehensively evaluate its authenticity. On 
the other hand, the original image formed by different subjects' effective cognition, identification and 
intention of object authenticity is another important aspect of renewal.

Diagr 2:Authenticity evaluation index of subject and object

Taking Longxing ancient town as an example, Longxing Ancient Town is divided into five major areas 
according to Citang Street, Canglong Main Street, Canglong Lateral Street, Banbian Street and Mahao 
Street,in which corresponding evaluation systems should be established for each groups of buildings and 
individual buildings.The authenticity impression between multiple subjects and objects is obtained by 
comparing the preference evaluation between historical features and current features, tourists and 
residents, tourists and places, and residents and places (Diagr 2).

Site investigation and the establishment of authenticity evaluation system are the basis of 
authenticity planning. Site investigation, interview and questionnaire survey are only the most basic 
level, and the original planners (decision makers) need to have enough profound cognition and 
experience of the historical background of the site.At the same time, information transparency, policy 
fairness and public participation in the whole process should also be achieved in the planning decision-
making.Each link of the renewal of Longxing ancient town, the formulation of various policies, 
participation methods, such as hearings, councillors, planning and display, must require participation of 
all parties.Before the protection and plan, the planners should listen to the feelings and opinions of the 
residents, the government and the developers.After the protection plan comes out, the planner need to 
feed back the plan to all participants , repeatedly demonstrate and modify it until the plan is finished 
finally and implemented smoothly, which is
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to make the authenticity of multiple subjects and objects more detailed and benign restoration 
and development as far as possible.

Diagr 3:Authenticity evaluation system of subject and object of "SanJing lane" group unit

4. Overview of Longxing ancient town project

Longxing Ancient Town is located in a small basin, the southeast of Yubei District, adjacent to Yulin 
River in the east and Shibi Mountain in the back. In 2005, it was selected into the second batch of 
famous Chinese historical and cultural towns, and it is the only famous Chinese historical and cultural 
town in Chongqing Yubei District and Liangjiang New Area,which has a long history of development 
(Figure 2)According to "Jiangbei County Annals", small bazaar had been formed in the late Yuan 
Dynasty and early Ming Dynasty. By the early Qing Dynasty, with the development of the trade 
and economy, Longxing Town developed rapidly. In Chinese folklore the Emperor Jianwen of the early 
Ming Dynasty took refuge here in a small temple,which was later expanded and named Longzang 
Palace.After that,the town became prosperous.(Figure 3)As the spiritual and cultural center of 
Longsheng New District , Longxing Ancient Town is the most important carrier of traditional culture.It is 
not only the representative of the traditional culture of Longsheng New District, but also the spiritual 
core of Longxing people. At the same time, as the host of 2023 Asian Cup, Longxing Ancient Town, which 
is at the core of Longxing New Town, represents the traditional culture of Chongqing.
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Figure 2. Existing heritage protection units in Longxing ancient towns

Figure 3. Development timeline of Longxing ancient town

4.1. Spatial pattern

The spatial pattern of Longxing ancient town is clear. Longxing Temple and Longzang Palace are the two 
centers. According to these two centers, other buildings extend along the mountain like a ribbon 
and develop three main streets, namely, Canglong Main street , Canglong lateral street and Citang 
Street. Therefore, the basic skeleton of Longxing ancient town was formed and then other laneways 
perpendicular to the main street formed a dendriform pattern.Through the three-level spatial structure, 
street the public space, laneway the semi-public space, and house the private space, the ancient town 
forms a clear basic model of block social organization (Figure 4).(Bangming C, Siqin C,2018-11-01.)

Figure 4. Spatial evolution of Longxing ancient town

4.2. Cultural heritage

Longxing ancient town has a rich cultural heritage which can be summarized as the following four 
points:First of all, the migration culture brought about by the "Migrating from Hunan and 
Guangdong provinces to Sichuan province" made the aboriginal people in the ancient town come 
from various provinces and cities who have a variety of cultural customs.This difference is reflected in 
the spatial form of multiple ancestral halls and ancient guild halls in the ancient town.The second 
point is the religious culture formed due to "cultural blending". The ancient town was developed based 
on the Longzang Palace and Longxing Temple (the former Yu's Palace). Later, the Catholic Church was 
introduced, so the ancient
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town presented a rare multi-religious cultural atmosphere.The third is the culture of commerce, which 
was called the "wharf on land". Due to the natural and advantageous geographical location, Longxing 
ancient town used to be an important commercial and economic town in Jiangbei region where five 
commercial corridors look like five horses returning to their lair. Therefore, there was a rich commercial 
scene in the town.Last thing is the "traditional Bayu" folk culture. Due to the good preservation of 
aboriginal people in Longxing ancient town, quite rich folk culture has been preserved, such as the 
famous Longxing yin-rice, characteristic palm weaving, ancient Chinese medicine culture and so on.

4.3. Architecture

The buildings in Longxing ancient town are well preserved, most of which are brick and wood structures 
of traditional Bayu style, and the height is mainly concentrated in 1-2 floors. Most of the buildings along 
the street are commercial rooms on the first floor, residential rooms on the second floor and above, 
and buildings in the inner streets and alleys are mainly residential buildings. There are 7 district-level 
cultural relics in the ancient town,as well as many traditional architectural groups with distinctive 
features (Figure 5).

Figure 5. The upper figure shows the facade along the east side of zanglong street

The lower figure shows the facade along the west side of ancestral hall street

4.4. Multiple subjects

The subjects of Longxing ancient town is composed of residents (aborigines and tenants), businesses 
(non-residents), tourists and other groups that have contact with the ancient town. The investigation 
should be conducted separately based on the differences in perception of the ancient town among 
different subjects. Meanwhile, the relationship between different subjects in the ancient town should 
also be studied, so as to understand Longxing Ancient Town from different perspectives more truly and 
reliably.

The subjects and objects of the ancient town bear the historical marks that span multiple 
period coherent.Some of them reflect the features of a certain historical stage, while some others reflect 
a certain type of cultural and custom inheritance or reflect the unique memory of some specific groups, 
presenting complex characteristics.

Multiple subjects in ancient towns are subdivided into residents, tenants, tourists, merchants of 
original residence and merchants from outside. The research on residents should focus on the number of 
residents, population structure, type of household personnel structure, residents' living experience, 
renovation intention and other aspects. The research on merchants focuses on the type of merchants 
(native/foreign),
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business type, business format analysis, etc. For the tourists in the ancient town, the research is carried 
out on the types of tourists, consumption, tourism experience and so on. At the same time, it is 
necessary to actively communicate with the neighborhood committee of the ancient town and the 
district cadres, which is conducive to understanding the current situation and problems inside and outside 
the ancient town.

5. Protection strategy based on the authenticity of multiple subject and
object
5.1. Orientation

As the most important window for the foreign exchange of traditional Bayu culture in Chongqing 
Longsheng New Area, the thinking about the future of Longxing ancient town should be different from 
that of "all the old towns" with excessive commercial development.The town should be built into an 
urban renewal demonstration area in the northeast of the main city of Chongqing, where historical and 
cultural heritage and contemporary urban life are integrated.The cultural connotation and regeneration 
value of the ancient town should be fully explored so as to ensure the high-quality development of 
tourism economy while the authenticity of the ancient town is protected. High quality ecological 
cultural landscape community should also be created by community governance mechanism.It 
will contribute to the construction of "open development highland, natural and beautiful land" and 
"high quality development and high quality life" of Chongqing.

5.2. Establishment of "authenticity" protection mechanism

Planners should work with government officials and set up mechanisms for participation.After the logical 
frameworks among different subjects and between subjects and objects are systematically sorted out 
and concluded, a joint participation mode should be established in which the government takes the 
lead, planners and functional departments cooperate in the design, and representatives of various 
subjects (residents, businesses, etc.) participate in the discussion (Fig. 6).The preservation of the town's 
authenticity must be ensured as a first principle.When there is a relative balance between the benefit 
distribution and the quality of life of all people in the town,it is very important to understand the needs 
of various subjects for carrying the original memory of Longxing ancient town that will become the 
production capital of the experience space and orientation of the market development. Finally, the 
planners and decision makers design the project based on the analysis and conclusion of the residents' 
original memory and preference based on the comprehensive needs of various subjects.This authenticity 
arises from the subject preference and is based on the object too, balances the interests of the various 
subjects and is accepted by all. While the collective memory of the ancient city is preserved, it embodies 
the cultural characteristics and achieves the "authenticity effect" jointly constructed by various interest 
groups.(Heping Li,xilin X,2013)
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Figure 6. The interaction and cooperation path with the participation of various subjects in Longxing 
ancient town

The second point is that feedback should always be paid attention to, and the whole process of 
planning conservation should be actively communicated with all subjects to ensure that "planning is 
known to the public and their opinions can be taken into account",which enables planners and decision-
makers to truly understand the ancient town from the perspective of multiple subjects in the ancient 
town, thus ensuring that the authenticity of the subject and object in the planning and design of 
Longxing ancient town is real and reliable.

The third point is to study and build up a safeguard mechanism to ensure the feasibility of the 
renewal plan.Through thematic meetings with the simultaneous participation of various 
departments and subjects:In the implementation process, the planning update process guided by the 
"plan-node-project" mode should be followed.That is, the planner first considers the overall planning 
investigation and the protection planning scheme. Subsequently, the renewal planning committee of 
the ancient town will examine and approve the renewal content and arrange the renewal projects.Then, 
the plan will be discussed by the designer with the subjects of the ancient town, and the detailed design 
will be carried out again after the approval of the plan is confirmed, and then the plan will be 
determined through communication with the residents for the second time.In addition, residents need 
to evaluate the existing space they own and timely feedback their opinions on the construction of the 
authenticity (Figure 7).
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Figure 7. Implementation process and participation mechanism of investigation in Longxing ancient town

5.3. Planning strategy of Longxing ancient town

Protection and renewal strategy of cultural ecology

Preserve the landscape pattern and landscape features of the ancient town of Longxing:The site selection 
of the gentle hills at the foot of the mountain and the pattern with "heavy rock" as the control point 
(the highest point and the scenic spot) reflect the mountain site selection and planning principle of the 
ancestors of the ancient town of "not occupying the flat land that can be planted with good fields, taking 
production first",which shows the ancients' demand for cultivated land and respect for nature, and also 
imperceptibly contributed to the industrious and pragmatic personality characteristics in the 
residential culture of the ancient town(Lin Deng,) Therefore, the natural elements such as chongshiyan 
hills, ponds, farmland and forests close to the ancient town should be taken into account as a whole, 
and the formed control points and features should not be changed. In conclusion, the pattern and 
characteristics are the constraints to guide the protection and renewal of traditional buildings.

Protecting traditional Longxing culture and customs: The ancient town has rich folk culture, such as 
Longxing Yinmi(A kind of rice made by a special way), palm weaving, dough sculpture, etc. Provide 
places for these folk cultures to display their cultural characteristics, guide these folk cultures to 
establish modern and efficient publicity methods, and build a material carrier of folk culture with folk 
exhibition hall and Longxing market as the core.

Conserving and renewal strategy of traditional buildings

Conserve the original features of the building unit: Conserve the original characteristics of individual 
buildings: because the traditional buildings in Longxing ancient town have experienced self-renewal by 
those residents and presented architectural styles of different ages, including brick and wood 
Chuandou residential buildings in the Ming and Qing Dynasties, brick Catholic churches built in the 
1940s, brick hospital buildings in the 1950s, etc. Be cautious about the age restoration of buildings, and 
try to maintain the existing plane shape, building orientation and building color.Whether to restore 
the traditional or replace the modern building structure, building technology and building 
materials needs to be comprehensively considered according to the building function, utilization value 
and preservation.

Restore the original scale of the building: Most of the buildings in the site are rebuilt by residents 
without permission, resulting in the distortion of the authentic scale of the building.Cancel the 
construction of color steel shed, steel structure storage room and wooden attic to restore the original 
height and volume of the building.
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Respect the demands of the building owner: Due to the unique original authenticity of the 
multiple population subjects in Longxing ancient town, in order to meet the practical living and 
psychological needs of the residents, the architectural transformation needs to investigate the 
problems and feelings of the residents in detail.Try to solve the individual house problems such as 
imperfect internal supporting facilities and serious roof leakage, so that residents can better live in the 
ancient town and avoid the loss of authenticity caused by the loss of aborigines.

Conserving and update strategy of unit site

Maintain the spatial pattern and unit texture: While preserving the overall landscape pattern of 
Longxing ancient town, preserve the structure with Canglong street, Citang street and Mahao street as 
the skeleton, and don ’ t add additional channels in the ancient town. Maintain the current road 
width, length and elevation height along the street. And also, remain the current situation of the 
layout of each building groups and node in the town.

Improve the quality of public space: Improve the quality of existing public spaces such as Longxing 
Temple Square and huilongqiao square. Add landscape space and leisure space for tourists to stop and 
play. Design and activate the partially unused space, open up the large step space and create a small 
landscape with shade and cool. Ensure that the public space in Longxing ancient town will not 
destroy the authenticity and improve the comfort.

5.4. Development strategy

After systematic research and analysis of Longxing ancient town, its development strategy can 
be summarized into the following three aspects:

Industrial activation strategy

As there are different spatial types and ownership relations in Longxing ancient town, it is necessary 
to refine the spatial development type and development mode, and reasonably give different 
planning directions to each space. At the same time, planners and government departments need to guide 
the ancient town residents to start their own businesses in a planned and systematic way, and 
intervene in the introduction of foreign businesses in a controlled way, so as to make the 
balanced development of domestic and foreign industries.

Improve the quality of intangible cultural industries, provide appropriate places and publicity 
media, combine intangible cultural industries with traditional buildings, form the cultural characteristics of 
ancient towns and create characteristic cultural brands;Create characteristic cultural brand; Eliminate 
unreasonable and unnecessary industries; Guide the commercial upgrading of non characteristic 
industries; Introduce characteristic home stay, coffee shop, cultural and creative industries, strengthen 
complementarity with local tourism and cultural industries, and increase the tourism vitality of the 
town.At the same time, restrict the free entry of foreign industries and avoid the loss of the 
authenticity of subject and object caused by the excessive development of modern commerce.

Cultural revival strategy

57th ISOCARP World Planning Congress 
8-11 November 2021 | Doha, Qatar

2359



Chen L, Research on the renewal strategy of ancient 
town based on the authenticity of subject and 

object from multiple perspectives

Longxing ancient town contains Buddhist culture represented by Longxing Temple, Taoist culture 
represented by longzang palace and immigrant culture represented by Liu family courtyard. At the 
same time, it also has modern architectural culture during the third line construction period. Therefore, it 
is very important to protect its spatial physical form, restore its representative cultural characteristics, 
and develop internal space to carry its cultural value. The interior will be used as an exhibition place 
to display the corresponding culture, and experience facilities will be added. So that tourists can 
experience the authenticity of the ancient town and increase the fun of experience.

Community building strategy

Build complete public service facilities and municipal infrastructure; Build community activity centers 
serving residents and tourist reception centers serving tourists. Create corresponding posts for residents 
to make them have a sense of belonging and value in the ancient town. Through the independent 
publicity and communication between residents and volunteers to tourists, effectively convey the 
authenticity between multiple subjects and objects.

At the same time, establish an ancient town tourism system and an ancient town living system suitable 
for residents' life. Try to reduce the impact of external forces on aborigines as much as possible and 
transform them into the production and living power of residents, so as to avoid the loss of collective 
memory and dating caused by excessive loss of aborigines.

5.5.Construction strategy

At the same time, establish an ancient town tourism system and an ancient town living system suitable 
for residents' life. Try to reduce the impact of external forces on aborigines as much as possible and 
transform them into the production and living power of residents, so as to avoid the loss of collective 
memory and dating caused by excessive loss of aborigines.

Acupuncture strategy

Design and conserve the cultural relics protection units and well preserved public property buildings 
with clear property rights in Longxing ancient town at first, So that its function can effectively 
improve the quality of life of residents or enhance the fun of tourists. So as to enhance the transformation 
willingness of residents around the node, and then drive the transformation and upgrading of the whole 
area (Fig. 8).
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Figure 8. Update process diagram in sequence

Framework priority strategy

Canglong street, Citang street and Mahao street in the town constitute the skeleton network structure of 
the ancient town and the framework of the texture of the ancient town,of which authenticity is true and 
reliable. Therefore, protection and planning of these streets can effectively control and limit the degree 
and scale of renewal of buildings and public space in the ancient town. Improve the quality of 
existing roads, By removing some courtyard walls and blocked spaces, open the south gate, the 
north side of Longxing Temple, the south side of longzang palace and the end of banbian street, 
connect the ancient town with mountain parks, increase tour paths, enrich space levels and improve 
tourists' tour experience.

Infrastructure priority strategy

Without damaging the original spatial interface of Longxing ancient town, the municipal pipe network and 
public service facilities in Longxing ancient town are designed in advance to improve the overall quality of 
residents' life and tourists' experience. So as to enhance the enthusiasm of residents' protection 
planning and enhance the tourism reputation of Longxing ancient town. So as to make the 
implementation of the architectural transformation of the ancient town more smooth.

6. Concluding remarks
With more and more extensive and in-depth attention and research on the authenticity of multiple 
subjects and objects, the thinking based on the authenticity between multiple subjects and objects 
has more practical application value and practical significance in the protection of ancient towns. In order 
to protect Longxing ancient town, an excellent ancient town carrying historical memory and place 
spirit, it is a correct idea to take "multi subject and object authenticity" as the core and analyze and 
study it from a multi-disciplinary perspective. Since the concept of authenticity from different 
perspectives is diverse, complex and dynamic, and the relationship between heritage protection 
and social sciences is also developing in interactive evolution, the protection of the authenticity of 
ancient towns is also a process of continuous progress and revision. Researchers should carefully study 
the relationship between objects, subjects and subjects when protecting different ancient towns, So as 
to better protect the ancient town and the people who belong to it.
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Toward a complex everydayness 
an MOP based research on the revitalization scheme of the 

South Gate of the Xi’an city wall 

Qian LU, Department of Architecture, Northwestern Polytechnical University, P.R. China 

 

Abstract 

As one of the oldest cities in China and the starting point of the Silk Road, Xi’an has served 13 
dynasties as their capitals and has the most complete city wall in China. The continuously 
growing urban development and the rapidly iterative digital technologies have changed the 
cognitive way in urban conception. Being part of urban revitalization, the greening and 
reconnecting scheme of the South Yongning Gate of the City Wall was designed for a strong 
purpose in reviving the city’s central social-cultural core. This paper focuses on the comparison 
between the morphology-operation-performance (MOP) framework in the design process of the 
South Gate square from the architects’ perspective and the actual one from the citizens’ 
perspective through empirical study. The findings suggest that the complex everydayness in 
urban life adds diverse and potential private operations, which contribute to the full performance 
of a place and conversely more uniqueness in operations. Reflections on MOP of the greening and 
reconnecting scheme deepen the understanding of the everyday landscape of the citizens, the 
tourists, the public and the authority. In brief, urban designers should be able to realize the 
complexity and the potential of everydayness in enabling historic sites into mixed-use public 
places for all. 

 

Keywords 

MOP, Everydayness, Revitalization Scheme, South Gate, Xi’an City Wall 
 

“Everyday” speaks to this element of ordinary human experience and itself conveys many 
complicated meanings.                                                                                         ——Margaret Crawford 

1. Introduction 
Xi’an is the capital of Shaanxi province, also known as Chang’an of the Tang dynasty (618-906) in China. 
As one of the oldest cities and the starting point of the Silk Road, it has served 13 dynasties as their 
capitals in history. It hosts the most complete city wall in China along with some of China’s most 
significant historic heritage. Being an ancient city, Xi’an has re-emerged as an important cultural, 
industrial and educational center of the central-northwest region since the 1990s (Reconomics institute, 
2018). The Seventh National Population Census indicates that Xi’an has become a new megacity with a 
population of 12.95 million in 2020, which has increased by 52.97% since 2010. According to the Short 
Video and Urban Image Research White Paper (2018), Xi’an has become an influencer city that ranks 
China’s top three internet-famous cities on TikTok. The continuously growing urban population and the 
rapidly iterative digital technologies have both changed the city’s urban morphology and conception.  

In the case of the research site: The Xi’an City Wall (Figure 1). Mainly constructed in the 14th century, the 
City Wall has been guarding the city for over 600 years. With a height of 12 metres and a circumference 
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of approximate 14,000 metres, it is the most preserved ancient city walls in China and one of the most 
iconic cultural heritages that have significant impact on urban morphology. With fast urban expansion, 
the City Wall has been transformed from a defensive wall to a landmark that separates the inner and 
outer city, the old and the new. For instance, the inner city is a low-rise high-density urban area with 
buildings with height restrictions of no taller than 36 metres, while in the broad outer-city areas higher 
buildings are allowed. Supported by the World Bank in 1980s, the rejuvenation project “City Ring Park” 
renovated the City Wall and its adjacent outer moats into a park for public use. The City Ring Park is also 
a restricted construction area where no construction is allowed except a few public facilities under 6 
metres height.  

Originally built in the Sui dynasty in 582 AD, the South Yongning Gate is one of the oldest gates1 and plays 
a prominent role as the ritual gateway for formal welcome ceremonies on official ocasions organized by 
the government. The north-south central axis of Xi’an runs across the North and the South Gate, the Bell 
Tower and most of the cultural heritages from Han dynasty to modern times. Therefore, the revitalization 
scheme of the South Yongning Gate of the City Wall (hereinafter referred to as SG) has been facing the 
clash and blend of the modern and the traditional (Figure 2). Being part of urban revitalization, the 
greening and reconnecting scheme of SG was designed in 2011 and completed in 2014, for a strong 
purpose in reviving the city’s central social-cultural core (Zhao and Zhi, 2017). Recognizing the 
opportunity to play a leading role in urban revitalization, Urban and Architecture Design Research Center 
in the China Northwest Architectural Design and Research Institute Co., Ltd. (hereinafter referred to as 
UA) implemented a long-term human-centric exploration of reconnecting the significant historic site with 
its natural and urban environment (Figure 3). 

 

Figure 1. Google Earth map of Xi’an city wall (The north-south axis is dash-dotted and the SG area is framed). 
Source: Google Earth, illustrated by author. 
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Figure 2. Site plan of the SG area before the revitalization scheme with the ancient boundary of the Li-fang 
unit system in Tang dynasty (grey line). Source: Urban & Architecture Design Research Center, the China 
Northwest Architectural Design and Research Institute Co., Ltd. (hereinafter referred to as Urban & 
Architecture Design Research Center). 

 

Figure 3. The greening and reconnecting scheme of the South Yongning Gate of the City Wall. Source: Urban 
& Architecture Design Research Center. 

As heteroid structures in cities, the City Wall distinguishes itself from normal urban morphology. Along 
with spaces adjacent to it, the City Wall is given priority in urban development and is the topic of 
specialist study. As a living urban heritage with historic and social values, it can be regenerated and 
reused as a strategic resource for the city (Scott, 2014; Atelier Bow-wow, 2016), while its conservation is 
a pressing issue attracting public attention in the long-term planning. While a significant proportion of 
literature about urban heritages focuses upon their influence on a city’s history and memory (Zhao, 2017), 
identity and culture (Zhao, 2015; Zhao and Zhi, 2017), the expenses and benefits of their conservation 
(Zhu, 2017; Zhai and Wei, 2018), considerations and strategies towards the performance of the 
revitalization schemes, in addition to their influence upon the everyday activities remains slightly touched.  
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The paper takes the revitalization scheme of SG as a representative pilot project for restoring a historic 
site as well as the gateway to the city. It first introduces the background of the revitalization scheme of 
SG. In the second part, the theoretical framework of MOP is explained as the analytical method in design 
explanation. The third part demonstrates the design conception and process of the revitalization scheme 
within the MOP framework from the architects’ perspective based on literatures and interviews with the 
architect. Then, the actual MOP is observed and interpreted based on qualitative field research methods, 
including participatory observations, on-site interviews and on-site video materials taken by citizens and 
tourists on social media platforms such as TikTok and B Site. Reflections are developed for clues to 
human-centric approaches in the urban heritage context in the discussion part. The paper concludes with 
suggestions for mixed-use public places in relation to everyday experience. 

2. Theoretical framework 
Morphology-Operation-Performance (MOP) is an analytical framework for the representation of 
architectural knowledge. It was first proposed and systematically discussed in English by Alexander Tzonis 
and his research team at Harvard University and the Design Knowledge System Research Center at Delft 
University of Technology in 1990s. They conducted long-term research in the fields of cognitive science 
and artificial intelligence, computer science and computer aided design, and architectural knowledge and 
multi-disciplinary explorations. As the decision-making process in architectural design is often a process 
of problem solving, architects almost rely on the intuitive judgements and thereby generate cognitive 
debias. Therefore, analytical paradigms are investigated in the field of artificial intelligence to allow 
computers to analyse design process in the field of architecture. The MOP framework, for instance, 
demonstrates three fundamental aspects that are closely relate to the design system. Morphology (M) 
refers to the characteristic attributes, the spatial compositon and the material structure; Operation (O), 
the form of buidings controls, holds or channels, people, objects, equipment asscociated with activities; 
Performance (P), the anticipated and actural performance from a teleoglocial perspective. The 
interrelationship between morphology (M), operation (O), performance (P) and context (C) is open and 
can produce unpredictable outcomes. As Tzonis (1992) addresses: 

 “From form it predicts operation, and from operation performance.” 

Considering the interactions between the frames and sub-frames, the MOP framework in the 
architectural context transforms the discussion of morphology to the exploration of the interrelationship. 
In one hand, in a given C, both M and O contribute to the final P interactively. In another, by a given P, O 
and M of a design scheme can be interpreted in its C and learned for future design. Scholars, mainly from 
the DKS Research Center and in the research field of regional architecture, focus on the discursive 
practice for the application of MOP as analytical, computational and simulational models (Wu,2004; Wu, 
2020; Kong, 2008; Li, 2010; Lu et al., 2019). This paper also intends to provide an MOP based analysis in 
the design interpretation in case study, within an unique urban heritage context.  

3. MOP analysis in SG area 
The SG area is a typical case for such phenomenon as an isolated traffic island separated by the fast 
vehicle flow on the city’s north-south axis. Moreover, the east-west ring road also seperates the inner city 
from the outer city, leaving little space for pedestrian activities around. Therefore, UA team intents to 
design a harmonious architecture according to the following six unity principles (Zhao, 2015). 

First, reconnecting the SG square with the urban trafic and environment (in Chinese: feng he). 

Second, setting boundaries with greenings, sunken plaza and streets by visual analysis at different points 
and levels (wei he). 
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Third, taking white as black, void as solid, architecture as background (rong he). 

Fourth, integrating time and space , the modern and the traditional (die he). 

Fifth, reaching a balance between preserving and regenerating (fu he). 

Sixth, balancing between social relationships including citizens, tourists, authorities and various 
engineering departments etc. (zheng he). 

3.1. Morphology 

Among the six unity principles, Principle 2 and 3 are in relation to Morphology. 

According to Principle 2, the ground level of SG area is defined with rhythm of plazas, imperial roads, 
suspension bridges and greenery, in order to highlight the origional and iconic image of the SG. Take the 
Pomegranate (Liu) Garden on the east wing for example. The site is centered by a sunken central plaza, 
with the ground level buildings located in the northeast corner of the site in the shape of setback. The 
ground floor is mainly for commercial spaces, while the boundary is made of the rich variation of the 
terrains at diference height and combined with the flowing water, to achieve a multi-layered greening 
system and a transformational landscape.  

As for Principle 3, a core design principle of the SG square is to give light to the heritage, by  using space 
as solid. To achieve the spirit of less is more, the project team arranges most service facilities in the 
basement and simplifies the rest facilities in shape and material to make them into urban background of 
the heritage. The chief arhictect, ZHAO Yuanchao, considers the SG as a historical legacy that is best 
accompanied by greenery and its surroundings which are equally aged. It is the architect's responsibility 
to remove all the excesses and leave to the city a space for quiet contemplation, functioning as the white 
space in Chinese painting.  

It is inevitable that a small number of facilities would be built above the ground. Though it is possible to 
build a pyramid in a classical environment, glass boxes in an environment with such a strong contrast 
between the old and the new at the square would create conflicts. UA team compared 3 materials of 
service facilities on the square for less impact on the heritage (Figure 4). The original facade was designed 
with glass to hind the body of the architecture. Not coincidently, the actual mophology hides more than 
the anticipate scheme and almost erases all visible sturctures above the ground, to ensure that the old 
and the new buildings are harmonious in form. UA team also analysed vision spots on the square and 
implemented the idea of making a group of traditional Chinese garden buildings. Figure 5 shows the 
actual morphology in the aspect of façade materials. Transparent glass are changed to local bricks, in 
order to play as the background of the urban heritage and a harmonious architecture itself.  
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Figure 4. Comparison between 3 materials of service facilities on SG central square. Source: Urban & 
Architecture Design Research Center. 

  

Figure 5. Façade materials, changed from glass to local brick to play as background of the urban heritage. 
Source: Urban & Architecture Design Research Center. 

3.2. Operation 

Principle 1 and 5 are in relation to Operation. 

Principle 1 lays emphasis on reconnection. It is both necessary and difficult to first develop a complete 
urban transport system for the clear separation of pedestrian and vehicular traffic. In the design scheme, 
the original pedestrian tunnel from the South Main street is extended to guide the pedestrian into the SG 
central square. An east-west underground passage is designed to link the Pine Garden entrance square, 
the SG central square and the Pomegranate Garden entrance square, separating the flow of people from 
traffic by establishing a three-dimensional interchange. Besides, the underground space is dominated by 
parking, solving the problem of insufficient parking space in the city core. Additionally, the tunnel is 
arranged with equipment spaces, public restrooms and other supporting spaces, in order to provide 
necessary public service facilities.  

Principle 5 intends to preserve the traditional spirit while regenerate new urban functions. After the 
reconnected the historic site with the urban environment, by establishing a complex pedestrian system 
with underground channels, separating the pedestrians and vehicles. It intended to weave pieces of open 
space together, and to meet the requirements of different groups and communities. The underground 
space of the SG square is arranged with underground parking lot, the subway, and the east-west urban 
traffic tunnels, which is part of the first ring road of the city and is intersected with above-ground urban 
traffic network on the north-south axis. 7 groups of underground passages are designed in conjunction 
with the underground core space, including the subway, entrances, underground parking, pedestrian 
streets to shopping malls and additional service areas. Hence, people walk through the entire SG area 
freely.  

Figure 6 demonstrates the origianl design for the connection of the Pine and Pomegranate gardens on 
both wings, with a 500-metre long semi-underground commercial street. While, Figure 7 is the complex 
pedestrian system with underground channels in red, and walkways on the ground in blue. However, in 
the actual operation, the underground commercial street connects the Pine and Pomegranate gardens, 
due to the large impact upon vital urban roads during the construction of these channels. The actual 
operation leads to a weaker connection in morphology and commercial performmance in the 
underground part on both wings.  
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Figure 6. Plan of Basement 1 (left) and Basement 2 (right). Source: Urban & Architecture Design Research 
Center. 

 

Figure 7. Design for the connection of the Pine and Pomegranate Gardens, with a 500-metre-long semi-
underground commercial street (left); Complex pedestrian system with underground channels, separating 
the pedestrians and vehicles (right; Red: Underground; Blue: aboveground). Source: Urban & Architecture 
Design Research Center. 

Through the participatory observation, typical activities for the citizens along the north-south axis where 
the trafic flow is busy, are walking and quick movement (Figure 8). Typical activities for the citizens off 
the north-south axis and along the east-west axis are sitting in seats in various forms with provate 
manners (Figure 9). People sit in everywhere they can, beyond the anticipated operation of designed 
stages, steps, boxes and lamps. For instance, when parents are with children, in photo 4 and 5, they 
prefer to sit together and easy to start conversations. Typical actitivies for the citizens in the city ring park 
is relaxing. The most favourite places are seats that are long enough for a nap in the sun (Figure 10). 
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Figure 8. Typical activities along the north-south axis. Source: author. 

 

Figure 9. Typical activities off the north-south axis. Source: author. 

  
Figure 10. Typical activities in the city ring park. Source: author. 

3.3. Performance 

Principle 4 and 6 are in relation to Performance.  

Principle 4 emphasizes preserving as much history and memory as possible, rather than taking the easy 
way out of a demolition. Take the Pine Garden on the west wing for example. The original antique-style 
buildings are retained, and new constructions are designed in the traditional form of setback to get 
consistent with the existing surroundings. Figure 11 demonstrates the typical activities of the tourist, 
visiting and taking photos around the SG area, and typical activities of the citizens, taking wedding events 
in wedding gown or traditional costume on or around the city wall, representing the new operations that 
occurs everyday at the same time and site. 

 

Figure 11. Typical activities of the tourists and wedding events of the citizens in daytime. Source: author. 

Take the gateway for example (Figure 12 and 13). The actual performance on the ritual gateway follows 
the visual analysis in the design scheme. In formal occasions, it plays as the gateway to the ancient city, 
where the royal entry ceremonies have been held for the celebrities all over the world, such as former US 
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President Clinton, Indian President Modi and Mrs Obama. It plays as the ritual gateway for formal 
greeting ceremonies and preserves as much history and memory as possible. However, potential 
operations can generate from the anticipated performance. In this case, the light show at the SG square 
performs every night around 8 pm is generated from the basic performance of the ritual gateway, adding 
new performance beyond the anticipated one. The design scheme defines it as a ritual gateway for 
welcoming ceremony, but it is the routine light show that becomes a more popular and frequent event in 
the city.  

Similarly, the non-scheduled motorcycle party at the east opennings of the SG, is a night party 
spontaniously formed by people in love with motercycle, as a motorcycle community. A single short video 
of the party gains more than 30,000 likes on Tiktok. The site is designed for neither the light show nor the 
motorcycle community. The complex everydayness in urban life adds diverse and potential private 
operations, and that is generated from and contribute to the mixed-use protential in performance of a 
place. 

 

Figure 12. Visual analysis for the square and the ritual gateway. Source: Urban & Architecture Design 
Research Center. 

 

Figure 13. SG as the ritual gateway. Source: Urban & Architecture Design Research Center.  

Meanwhile, at the west openning in the SG, the gate turns into a live show venue at night, in random 
days and times, by the spontaneous acitivies of local musicians, citizens and tourists. With multiple social 
media platforms, it becomes a free must-go place. Xi’an ranks the top 3 influencer cities nationwide on 
Tiktok in 2018, and gains a name for rock city. Afterwards, a real pop star hosted a live concert in the SG 
opening and was broadcast on TV, which brought new short videos on-site and new local bands. The 
explosive energy, both in the physical and virtual world, brings potential operations and positive 
performance. The live concert can never be anticipated in the design scheme, besides, the site itself in 
the daytime is a normal gate openning only wide enough for a walkway and bicycle way. The new 
operation and performance occurs with the basic conditions of the potential for everydayness. 
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Figure 14. Local band and live concert at SG (left); Rock star Da Zhangwei and his live concert in the SG on TV 
(middle). Source: screenshot from B Site.  

Principle 6 is balancing between social relationships. The failure in barrier free design is a representative 
for the negtive performance. A set of elevators, immersing in the greenery in the barbican entrance 
(Weng cheng) of the SG, are designed in the scheme with particular concern for the elderly and disabled 
to connect their tour route from the ground to the top of the City Wall. Though being designed hiding in 
the environment in transparent, the user- and environment- friendly elevators unfortunately failed to be 
realised for the negative effects of public pressure.  

4. Discussions 
The SG area, as an urban cultural heritage, has been preserved, redesigned and revitalized in the midst of 
rapid urban development. Through discussions with designers, citizens and scholars from their own 
perspective, the spatial solution energises the SG area through a balance of complex urban issues. It has 
been successful in terms of morphology and business operations, and hence becomes the most regionally 
distinctive and culturally representative urban area, in terms of performance. 

The SG revitalization scheme is not a perfect case study, but requires further reflections on it in a new 
and changing context in order to gain further guidance for future urban design cases. 

Interestingly, the spontaneous and organised participation of the social community, guarantees that the 
everyday life events of the local citizens, in relation to the development of the city and the operation and 
functioning of the cultural heritage, are not only preserved, but also improved in terms of their daily 
living environment. The process of transformation thus achieves the ultimate goal of moving the city's 
cultural heritage from museum-like conservation to a shared public use of everyday life. In the initial 
spatial context, a continuous dialogue with everyday events and people takes place, and then the spatial 
form is transformed in a circular process. The formally designed spaces reserve the possibility for sudden 
changes in the social structure of everyday use. In the ongoing spatial practice of the built environment, 
the progressive morphological design is reflected upon in an attempt to balance the interests of various 
social groups, thus developing a design that is close to the territory and can be integrated into the 
essence of contemporary everyday life. 

Based on the theoretical and analytical models developed so far, the SG revitalization project is critically 
regionalist in its approach to architecture and urban space. In terms of function, the design identifies 
historical value of SG as a representative of the city's culture, and through complex functional 
substitution and connection, carves out an urban core centerd on SG in its surrounding area, boldly 
endowing it with a variety of new urban functions, rather than treating SG as a museum, preserving its 
cultural values but abandoning the innovative use of its regenerative capacity. The approach is to create 
another history, to fill the contemporary history with contemporary design, and to move the SG from 
being a mere relic to a publicly shared heart of the city. The chief designer, Zhao, describes the design 
concept in this way: “Not only do we have to grapple with the contradictions of urban development, but 
we also have to struggle with our own creative expression. (in Chinese)" Consequently, the SG area has 
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achieved a functional transformation of cultural heritage into a cultural consumer experience while 
taking into account the spatial logic of the city's complex traffic. 

Figure 15 shows the conceptural MOP framework in the long-term process from design scheme, to 
integration, and finally to act as an urban stage for people. In Phase 1, we have morphology, and 
anticipated O and P in the design process. In Phase 2, the actural performance comes from the 
interactions between actual M and O. In Phase 3, P sends feedbacks to O, it may also have influence on M, 
and their interactions lead to the new actual performance. This rising or decline in sprials of P, leads to 
unknow performance outcomes. 

 

Figure 15. Conceptual MOP framework in the long-term design and practice. Source: author.  

To have a better understanding of the design strategy with MOP, it could be summarized as 3 phases 
(Figure 16). 

In Phase 1, the design scheme phase, the key point is to follow the rationality in design theory and to 
predict that from certain M, it may produce certain O and P.  

In Phase 2, the integrating of a design scheme into its complex natural, social and cultural environment, 
the key point is to ensure the anticipated M and O as the basic conditions to achieve the anticipated 
performance. 

In Phase 3, design scheme becomes an urban stage for people. The generation of positive performance 
leads to potential private operations, special events, mixed-use and further encourages the gathering and 
participation of social community. They contribute to the full performance of a public place, and that 
would cause more diverse and unique operations conversely. This full performance of a place occurs in 
phase 3, however, it can be both positive and negtive. Based on the SG case, design for the complexity 
and potential of everydayness in Phase 1 is a possible clue to the human-centric performance in Phase 3. 

 

Figure 16. Conceptual framework of phases. Source: author. 
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5. Conclusion 
The SG area is enriched by the integration of the citizens and the tourists as well as the involvement of 
the everyday activities and the city’s events. with the SG acting as a large but unnoticed stage to host the 
city's performance. This paper also hopes to provide a feasible reference for an MOP based analysis in 
the interpretation in case study.  

The findings suggest that the complex everydayness in urban life adds diverse and potential private 
operations. Potential private operations contribute to the full performance of a place and conversely 
more uniqueness in operations. Reflections on MOP of the greening and reconnecting scheme deepen 
the understanding of the everyday landscape of the citizens, the tourists, the public and the authority. 
The long-term positive MOP interrelationship produce the potential of everydayness that enables the 
urban heritage into a mixed-use public place. Hence urban designers should be able to develop design 
strategies for the complexity and potential of everydayness. 
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Notes  
1. There are 18 gates along the City Wall and among them 4 main gates with large amount of traffic 

flow, respectively named as Changle (eternal joy) Gate in the east, Anding (harmony peace) west, 
Yongning (eternal peace) south and Anyuan (forever harmony) north. 
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Abstract 

Pingyao Ancient City is known as a "living heritage" as a model of Human-Habitat World Heritage 
due to its physical and spatial attributes and strong cultural attributes. With the vigorous 
development of modern tourism and business, the cultural connotation of the ancient city is 
weakening. Therefore, it is imperative to revive the ancient city's culture. Nowadays, the research 
o often focuses on the protection of physical space. However, little attention has been paid to the 
cultural revival and intangible culture of Pingyao Ancient City. This paper uses Pingyao’s material 
space as a carrier to construct the cultural traction mechanism of residents and tourists, trace the 
culture behind, extract the "living points" such as escort agency and draft bank, and innovatively 
put forward the "The Five Senses" immersion cultural tourism experience model. And use this 
model as a prototype to try to build the "subpattern" of the digital Pingyao online tour. The 
objective is to realize the living protection and cultural renaissance of the ancient city. From the 
perspective of cultural revival, this paper provides a practical path for the "live protection" of the 
ancient city through the study of the immersive cultural experience tourism model of the Pingyao 
Ancient City. 

 

Keywords 

"living points", cultural revival, “five senses”, Pingyao Ancient City 

1. Introduction 

Pingyao Ancient City is one of the only two ancient counties in China that has successfully declared the 
entire ancient city as a world cultural heritage. Pingyao Ancient City is located on the east end extension 
of the Silk Road formed by the north-south commercial road from Guangzhou to Qaktu and the Han and 
Tang Dynasties. Because of its superior geographical conditions, commerce has been initially developed 
since the mid-Ming Dynasty. In the third year of Daoguang in the Qing Dynasty, China’s first draft bank 
"Rishengchang" was established in the ancient city of Pingyao. At this time, Pingyao had become China’s 
largest financial center at that time. Shanxi merchants and local residents began to build ideal urban 
residences. Under the pursuit and integration of Shanxi merchants culture and traditional Chinese 
Confucianism, the ancient city already had a basic scale by the end of the Qing Dynasty. The current 
ancient city of Pingyao Ancient City has almost completely preserved the ancient city layout, courtyard 
space structure, construction technology and construction materials of the Ming and Qing Dynasties. It 
also presents to a great extent the outstanding commercial forms, political systems, aesthetic tastes, folk 
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culture and culture of the Han people at that time. The traditional way of life and production 
(UNESCO,2015).  

In recent years, with the rapid development of tourism, the extensive tourism development has caused a 
negative impact on the Pingyao Ancient City. First of all, foreign culture has a severe impact on the 
physical space environment and the local culture of the ancient city. Secondly, the blindly pleasing 
tourist-style tourism development has led to the lack of cultural depth of the residents, which made it 
difficult for tourists to experience the cultural connotation. Day by day, and the cultural connotation of 
the ancient city was gradually lost. After the outbreak of COVDI-19 at the beginning of 2020, the fragile 
Pingyao Ancient City and the unity of industrial development and the shortcomings of the existing 
protection and development methods have become more obvious. Therefore, the tourism development 
model of the ancient city of Pingyao urgently needs to be revised, and a cultural rejuvenation is 
imperative. It is time to explore a new dynamic model for the activation and preservation of Pingyao 
Ancient City. 

2. Theoretical connotation and method of cultural revival planning 

The concept of cultural revival first originated in the Renaissance movement in Europe，With the 
development of urban economy, the urban problems are becoming increasingly serious. To address a 
series of urban problems, some North American countries for the first time mentioned the concept of 
cultural revival planning in an urban renewal way(Li, 2008). Later, its British urban planning as a 
representative, British Deputy Prime Minister Prisketter believes, "Urban rejuvenation is to restore the 
humanity of the old city with sustainable community culture and forward-looking urban planning”. At the 
same time, integrate various elements of modern life to rebuild the vitality of the urban community. The 
focus is to maintain and continue the historical context of the city and make develop the city into an 
‘architectural space with accidents’"(Cheng, 2018). Since the 1990s, the relationship between cultural 
revival and urban planning has been gradually strengthening under the dual influence of the cognitive 
development of cultural value and the demand of social value. Cultural Oriented Urban revival has 
gradually occupied an important position in the process of urban planning. There are three main modes 
of cultural renaissance used in urban planning. The first one is the cultural planning led by North 
American countries, which first appeared in the United States as a starting point, and its main point is to 
make the cultural community the main unitary body and focusing on cultural points and elemental points 
to propose planning solutions (Willim, 2001). Since then, on this basis, Canada has put forward a 
systematic cultural planning at the macro, meso and micro levels (Wang, 2014). The second model is the 
concept of a Creative City (Wu, 2021), which mostly appears in the form of interaction between artists 
and communities, and utilize culture as the engine of urban economy by encouraging creativity and 
imagination in public space (Wang,2014). The third model is the UK-led urban regeneration (culturally 
oriented), exemplified by the Sheffield Urban Cultural Regeneration, taking small-scale construction and 
renewal as the main idea. In addition, new types of cultural renaissance strategies have emerged as a 
result of social development (Claydon, 2003), such as the concept of "cultural heritage" proposed in the 
Pompeii plan - where conservation and restoration is no longer the ultimate goal in itself, but a way to 
achieve close public access to cultural heritage and appreciation of it(Zhang,2019). The concept of 
"cultural heritage", as proposed in the Pompeii plan, is no longer an end, but an on going effort to bring 
the public closer to cultural heritage and appreciate it. 

Compared with foreign cultural revival planning, China's exploration of cultural revival planning has 
matured relatively late, and it is still in the initial stage of exploration. Taking the cultural revival planning 
from the community perspective, Huang Ling and Zhou Meng proposed the renewal strategy of "cultural 
repair, community repair"(Huang,2018). Secondly, many domestic cultural renaissance plans are 
dominated by different cultural types (resource type culture, art type culture, international culture, 
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science and technology type culture and Ecological Culture), such as Shanghai Xintiandi revival, and 
Beijing 798 factory area's City Renaissance, etc., so as to promote the city's revival with regional projects 
(Qin,2016). 

Comparing the development and the practical value of cultural renaissance planning at home and abroad, 
we find that there are different reference significance in solving China ' s urban problems.  For the 
ancient city of Pingyao, the complex value endowed by heritage brings some planning difficulties. It is 
more realistic to analyze the ancient city of Pingyao from the perspective of its native community, and it 
is more appropriate as a starting point. In the later planning, the complex urban systems need better 
integrating of foreign cultural renaissance planning means in order to implement successfully. Thus, 
combining the social value, the significance of the times and the practical significance of the development 
of ancient cities. 

3. Analysis on the Current Situation of Tourism Development in Pingyao 
Ancient City 

3.1. Conflict between “human--land” 

"Human-land relationship" is the interaction and feedback between human and nature(Wang ,2016). It is 
often used in planning disciplines to explore changes in human activity and lifestyle, as well as the 
resources and environment on which they depend for survival (Li, 2016). The relationship between the 
two always revolves around human’s dependence and initiative on “land”. Pingyao Ancient City has a 
history of more than 2,700 years. Before the liberation of China, the integrity of the ancient city has not 
been destroyed, whether it was during regional conflicts or political turmoil. After the liberation, Pingyao 
Ancient City has achieved unprecedented development, and at the same time it has also brought about 
conflicts in the "human-land relationship". The traditional spatial functions in the ancient city have also 
changed as population in the ancient city continues to grow. Due to the construction restrictions of the 
ancient city, the population needs of Pingyao cannot be met. The urban space of the new area has 
expanded and spread. Pingyao Ancient City has shown a spatial development model of "separation 
between the new and the old". The population in the ancient city moved out of the new city, while the 
public infrastructure such as medical care, education, and culture in the ancient city also moved out. The 
supply system of Pingyao Ancient City serving local residents was cut off, which seemed to provide more 
material space conditions for local tourism development and commerce, but the living space of the 
aborigines was constantly being squeezed, and the residential function of Pingyao Ancient City gradually 
weakened. Fragmented "Human-land" affected the continuation of the relationship between the 
historical context of the original inhabitants of the land no longer live within their own cultural identity, 
they no longer have an emotional attachment to the land (Qi,2014). Tourism development has brought a 
huge impact on local culture. "Second-generation residents" mostly believe that economic benefits out 
weight persecution benefits, and traditional cultural inheritance gaps have begun to appear, eventually 
leading to the awkward situation of separation of human and land（Li, 2014）. This also indirectly leads 
to the problem of insufficient cultural endogenous motivation for the development of tourism in the 
ancient city, and it is difficult to develop high-quality tourism. 

3.2. Conflict between “resident--tourist” 

One of the values of the Pingyao Ancient City as a model of Human-Habitat World Heritage is that it 
completely preserves the living place of a certain group of people, and the life of residents is the core 
element of this type of heritage (Bian,2009). The stakeholders, after discovering that the tourism industry 
has brought huge dividends to the ancient city, prioritized tourism development. Everything is premised 
on the needs of tourists, antagonizing the relationship between inhabitant and tourists, resulting in 
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intensified conflicts (Zhang,2017). " resident -- tourists " conflicts are exposed in many ways: In order to 
make more space for tourists, most of the infrastructure serving the daily lives of residents moved out of 
the ancient city. The living conditions in the ancient city declined, which accelerated the loss of 
indigenous residents；Commercial facilities no longer have the atmosphere of life, and now the 
commerce in the ancient city is monotonous. The ubiquitous homestays and cookie-cutter souvenir shops 
have replaced commercial facilities such as barber shops, tofu shops, vegetable markets, repair shops, 
etc., which were originally full of life in the ancient city. The quality of commercial formats is uneven, and 
residents' daily lives are no longer convenient；The privacy of residents' lives has been violated, and 
tourists generally hope to experience the local life state during the tour and experience the local culture 
in depth. However, in the tourism development of the ancient city, the in-depth cultural tourism needs of 
tourists were not taken into consideration, which resulted in tourists often breaking into the private 
areas of residents；Some deviations appear in residents’ perceptions and tourist needs. Some residents 
lose confidence in their own culture, excessively pursue short-term economic returns, and are indifferent 
to the cultural identity. However, tourists’ demand for the ancient city tourism model has long changed 
from simple sightseeing to in-depth culture experience. The above conflicts severely restricted the 
healthy and sustainable development of cultural tourism in Pingyao Ancient City. 

3.3. Conflict between yield and vulnerability 

At the beginning of the 20th century, the ancient city of Pingyao completed a comprehensive industrial 
transformation. According to the data in the Pingyao Government Work Report in 2020, the ancient city 
received 17.68 million tourists in 2019, and the total tourism revenue reached 20.97 billion yuan. During 
the Spring Festival in 2019 alone, the total number of tourists received reached 453,900 and the revenue 
was 403 million yuan. Tourism has become a pillar industry in Pingyao. At the beginning of 2020, China 
was affected by the COVDI-19, and the domestic tourism industry was hit to varying degrees. The number 
of domestic tourists decreased by 3,022 million from the same period last year, down 52.1%, and the 
revenue from tourism decreased by 61.1% (Ministry,2021). The ancient city of Pingyao was closed on 
January 23. Cancellation rate was as high as 90%, and more than 80% of hotels and homestays were 
closed. The interior of the ancient city is completely gone (Fig. 1), and the tourism industry of the Pingyao 
Ancient City has been strongly affected. This exposes the drawbacks of Pingyao Ancient City's excessive 
reliance on a single offline tourism industry. The loss of the ancient city is losing its original complexity 
and habitability, resulting in insufficient resilience and insufficient dynamics. When faced with the impact 
of external disasters, it is difficult to respond to risks through its own dynamic adjustments. 

 

Figure 1. Comparison of streets before and after the outbreak of COVID-19 in Pingyao Ancient. Source: 
Author.  
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3.4. Conflict in the management of Pingyao Ancient City 

The Pingyao Ancient City, as a human settlement world heritage, is characterized by integrity and 
dynamics. In recent years, due to the rapid development of tourism, the dynamic changes are more 
frequent and more complicated. This also makes its management and supervision more challenging 
(Zhang, 1999). The problems in the management of the ancient city are mainly reflected in the following 
ways: First of all, the existing protection supervision is in the blueprint type of protection, and the several 
versions of the protection plan are also static protection. The management philosophy stays at the 
principle of "cultural relic protection" and does not carry out the dynamic supervision of the ancient city 
in the temporal domain (Lv, 2014). Secondly, the ancient city has always experienced the phenomenon of 
unclear regulatory authorities and unclear management responsibilities. Although the Ministry of Culture 
issued the "Management Measures for the Protection of World Cultural Heritage" in 2006, it was clear 
that the ancient city of Pingyao should be managed by the State Administration of Cultural Heritage as a 
world cultural heritage. But it is also the second batch of national historical and cultural cities named by 
the State Council of China, and its construction is subject to supervision by the housing construction 
department. Therefore, in the process of tourism development in Pingyao Ancient City, responsibilities 
between government departments have been shifted from each other, coordination between multiple 
departments is difficult, and it lacks targeted and favorable supervision. All these make the current 
ancient city management unable to meet the requirements of the integrity and dynamic protection of 
Pingyao Ancient City and the needs of tourism development. 

4. Principles of tourism development in Pingyao Ancient City 

Based on the attributes of the ancient city of Pingyao and the dilemma of tourism development, the living 
protection and tourism development of the ancient city of Pingyao should be carried out in accordance 
with the following principles: 

(1) Protect the life and heritage attributes of Pingyao Ancient City 

Clearly define the unique values of Pingyao Ancient City. Pingyao has both the heritage and life attributes 
of the Human-Habitat World Heritage. In strict accordance with the rigid protection principles of world 
cultural heritage and historical and cultural towns, that is, strictly protecting the authenticity and integrity 
of cultural heritage.  

(2) Respect the cultural connotation and cultural value of the ancient city of Pingyao Ancient City 

All development is based on the premise that it does not affect the cultural value of the ancient city, and 
cannot blindly pursue economic benefits, which leads to neglect of the cultural construction of Pingyao 
Ancient City. Tourism development should dig deeper into the cultural heritage and pay attention to the 
guidance of the cultural values of residents and tourists, so that residents can regain their cultural 
confidence and tourists can experience a deeper cultural richness.  

(3) Clarify the renewal and developmental requirements of the residents  

Clarify the important role of residents in the heritage protection and development of the ancient city of 
Pingyao. As an important part of the Human-Habitat World Heritage, residents are not only the creators 
of the ancient city’s heritage, but also the most important participants in protecting the heritage of the 
ancient city. They will always interact with the material space of the ancient city as the main characters. 
Therefore, improving the living environment of the residents and ensuring the basic life of the residents is 
the foundation of the protection and development of the Human-Habitat World Heritage. 
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5. Construction of the Immersive Cultural Experience Tourism Mode in 
Pingyao Ancient City 

In order to solve the problem of the current situation of tourism development in the ancient city of 
Pingyao, the study takes the cultural revival of the ancient city as the perspective, and takes the 
southeast area of the ancient city as a pilot, to build a dual-subject cultural traction mechanism, and 
innovatively propose the "five senses" immersive cultural experience model, which is in the realization of 
digital heritage protection. At the same time, the cultural driving force is activated to break the 
development dilemma(Fig.2). 

Figure 2. The mode of immersive cultural experience tourism. Source: Author. 

5.1. Build a cultural traction mechanism 

Building a cultural traction mechanism is the basis for building a culturally immersive experience tourism 
model. As the soul of the ancient city of Pingyao, culture has always been the embodiment of core 
competitiveness in the development of the ancient city of Pingyao, and it is also the fundamental link 
between residents and tourists. The existing methods of cultural dissemination have not yielded good 
results. Through the analysis of the material and spiritual needs of each value subject and the status quo 
of cultural understanding, it is concluded that the cultural inclination and empathy of all parties depend 
on the form of cultural communication and the setting of roles. 

Residents, as the masters of the ancient city, are the main participants in the ancient city culture, and 
they are also the shapers of the ancient city culture. Residents become the exporters of the ancient city 
culture after having a full understanding of the ancient city culture and generating cultural confidence. 
Tourists, as guests of the ancient city, are the main experiencer of the culture and the absorber of the 
ancient city culture. After in-depth cultural tour and perception of the ancient city culture, the tourists 
will take the initiative to share online or offline to become the secondary exporter. The cultural 
connotation serves as a link to the cultural traction mechanism, so that the ancient city’s culture and 
tourism needs can be developed in harmony (Fig.3). 
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Figure 3. The cultural traction mechanism of residents and tourists. Source: Author. 

5.2. Extract live points to build a cognitive map 

After the construction of the dual-subject cultural traction mechanism, the ancient city’s cultural genetic 
elements are deeply identified and judged. The cultural genetic elements of the ancient city of Pingyao 
are complex and diverse. How to extract cultural vitality points and form a cultural cognitive map of the 
ancient city of Pingyao is an important part in the process of this research. The research refers to the 
digital practice method of the historical landscape of Ballarat,  Australia,  Using computer technology to 
create electronic archives or documents expressing the live points of heritage to support the protection 
and management of cultural heritage, forming a unique cognitive map of digital cultural heritage with the 
characteristics of Pingyao Ancient City. Its foundation mainly comes from three aspects: the first are 
historical text, local chronicles, county chronicles, genealogy, ancient books and so on，the second is 
residents interview, oral historical events, spatial memory, folk culture，the third are visitor survey, 
cultural awareness enhancement point, grasp the network data evaluation point of interest (POI), heat 
map acquisition. After that, it was classified into elements of Shanxi merchants culture, market culture, 
and folk culture, and implemented the elements hierarchically on the materialized space of the ancient 
city of Pingyao(Fig. 4). Finally, research on the urban morphology of different periods, overlay them into 
the database, and ensure that the periodic dynamic correction of the database.  

 

Figure 4. "Live Points" on the Cognitive Map. Source: Author. 
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Based on the superposition and assignment of different levels of elements, and through the real-time 
dynamic feedback of tourists and residents, extract “living points” such as "Rishengchang", "Shilou", 
“Nanchengmen”, “Chenghuang Temple”, Confucian Temple, “Jishikou”, etc. in the southeast area of 
Pingyao Ancient City. The cognitive map of the cultural heritage creates a multi-modality window, and 
the main tourist can participate in the feedback to the cognitive map through the window, and the “living 
points” with a better sense of cultural experience will be evaluated. The demand window of the residents 
is closely connected with the planning Department’s, and they participate in the adjustment and planning 
of the “living point”, thereby providing the basic guarantee for the development of the ancient city. 

5.3. Construction of an immersive experience model 

The “five-senses” immersive experience is the core content of this research model. The traditional 
cultural tourism experience mode mainly relies on two to three senses. In our case, the ancient city of 
Pingyao, which is a huge cultural complex with strong system and complex connectivity, it is obviously 
inadequate. When people experience the cultural multi-dimensional body of living changes, they must 
inevitably need coordination and cooperation of all the “five senses” --sight, hearing, smell, taste, touch 
to fully perceive the full extent of culture. Based on the cultural traction mechanism, the idea of 
immersive five-senses experience design is proposed, that is, relying on the repair of cultural space, 
determining the appropriate tour route, combining with the cognitive map (Fig. 5), providing a historical 
contextual experience script that can be participated, through the exchanges between tourists and 
residents, as well as the cultural immersion experience and understanding of different "live points", truly 
realize the benign cultural exchanges. 

Figure 5. ”Five senses” experience in cognitive map. Source: Author. 

The five-sense immersive experience model mainly relies on preexisting scenario script. First determine 
the available live cultural points, based on the cognitive map database, refine the narrative cultural space 
of main streets and alleys, screen out the "live points" against superposition, and carry out cultural repair 
and update. The methods of cultural repair and renewal mainly include: vivid material entities--Restore 
the culture of Shanxi merchants by restoring the historical scenes, namely the historical process of ticket 
number, guard board, homestead and family inheritance；Abstract cultural concretization--Through 
participation in performances, such as seeing the Pingyao Theater showcase real historical stories, or 
transforming the stage to the entire ancient city, reflecting the most authentic folk customs and market 
culture, etc；Clarification of the experience path--According to different experience themes and styles, 
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choose different experience paths (Fig.6). Finally, clarify the roles of tourists and residents. Resident 
subjects mainly appear as local residents, businesses, and performers in the immersive experience mode. 
Tourists are the integrators of experience, perception, and learning, and they can play different roles in 
the script. At the same time, using offline tourism as the foundation, try to build a digital Pingyao 
network online tour "sub-pattern" which is utilize the cognitive map database and relying on information 
technology, cloud technology, mobile technology, artificial intelligence technology, etc. Finally, through 
live broadcast, panoramic web browsing, smart wear experience, mobile app creation, etc., break 
through the time and space constraints of the ancient city, realizing the purpose of in-depth cultural 
experience tourism various terminal devices. And tourists can realize the tourism requirements of 
multiple attributes such as sightseeing, experience, shopping, sports, games, etc. online, and residents 
can also realize interaction with tourists through this mode. The online and offline dual cultural 
experience model makes the tourism development of the ancient city of Pingyao more resilient, and 
more people can participate in tourism and experience the cultural connotation of the ancient city of 
Pingyao, thereby promoting the cultural revival of the ancient city and realizing the intelligent and 
sustainable development of the ancient city.  

 

Figure 6. ”Five senses” immersive experience path. Source: Author. 

5.4. Policy guarantee and dynamic protection guidance 

The implementation of the experience mode requires government policy guarantee and related guidance, 
mainly including the following aspects. First, clarify the functions of the relevant rights departments, 
establish the Pingyao Ancient City Protection and Tourism Development Working Group to carry out 
specific work, adhere to the principle of entering the ancient city, break the previous "dismemberment" 
management method, and strictly meet the "integrity" of cultural heritage, "Authenticity" protection 
needs. Second, the formulation of management policies is specific, and different management measures 
are formulated for different management objects. The management of material cultural heritage is 
mainly repair and maintenance management, and the management of intangible cultural heritage is 
"tangible and humanistic" internal management; Third, the implementation of management is based on 
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the clear protection of the bottom line, dynamic supervision of tourism development, adjustment of the 
management model according to development and demand at any given time, regular inspection, 
correction and maintenance, supervision and feedback, and ensuring the sound development of the 
tourism industry; Fourth, the government needs to gather social cooperation, establish a good 
development cooperation relationship, and provide corresponding financial and technical support 
continuously for the tourism development of the ancient city; Finally, the establishment of disaster 
prevention and crisis management methods to ensure that the ancient city can still meet its basic 
operational need in the event of extreme events or natural disasters. 

6. Conclusions 

As an outstanding representative of the Human-Habitat World Heritage, Pingyao Ancient City has 
profound cultural connotations. While tourism development has brought unprecedented modernization 
to the ancient city of Pingyao, it has also weakened its cultural connotation. Based on the analysis of the 
current situation of tourism development in the ancient city of Pingyao, this research takes cultural 
revival as the longitudinal connotation of the research, and the dual-subject cultural traction mechanism 
as its base, actively responding to the current situation , and proposing an immersive travel experience 
model of "five senses". It is of significance to Pingyao Ancient City's cultural heritage protection and 
tourism development.  

The research is still in the preliminary stage of exploration. The “five-senses” immersive experience 
model and the construction of the online digital tourism “sub-pattern” are still in theoretical research 
phase, and there is no relevant practical implementation timeline. Therefore, there are still many aspects 
of this model that need to be improved. However, this research still hopes to provide a fresh model for 
Pingyao's cultural revival and tourism development. 
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Abstract

Rural built heritage has time properties and spatial attributes as a carrier of historical memory and local culture.

The evolution process has been continuously integrating rural life, production, and ecology elements, forming a

built heritage system with inherent structure and organization. In recent years, "cultural routes", as one of the

important turns in heritage conservation, advocates interpreting the association and integration of heritage

elements from a multidimensional environmental perspective. By constructing cultural routes, the village

clusters, neighbor landscape environments, transportation corridors, and cultural imprints become an organic

system. On the one hand, it facilitates the classification and organization of spatial elements of village heritage

under the goal-oriented approach; on the other hand, it strengthens the outreach effect of villages in order to

realize the cultural linkage, economic symbiosis, and social integration of the area, which contributes to the

holistic conservation and integrated development of heritage. The traditional Chinese village, Dongshiguyan

Village, is located in the "the Western Hill-Yongding River Cultural Belt" on the North Road of Xishan Avenue

(the Jingxi Trail, near the JingMen Railway and National Highway 109). It is a typical "place node" along with

the "flow space". The interaction between cultural routes and the village in different periods is examined

through literature, interviews, field surveys, and archival analysis. Furthermore, the symbolic intentions and

spatial roles of their spatial elements are summarized. Finally, the spatial evolution characteristics of the built

heritage of villages under the guidance of cultural routes are suggested to support heritage conservation and

development.

Keywords

the cultural route, built heritage, Dongshiguyan Village, Jingxi Trail, spatial evolution
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1. Introduction
The concept of "Cultural Routes" was emerged in the 1960s through the collaboration between ICOMOS,
UNESCO, and the Council of Europe to explore the integration and valorization of cultural heritage across
regions (Durusoy, 2014). In 2008, the ICOMOS Charter on Cultural Routes was considered and adopted by
the 16th ICOMOS General Assembly. According to the Charter, the "cultural route" exists based on a
specific route of exchange, which may be "land, water or other types" with clear boundaries. It mainly
serves a particular purpose of cultural exchange or trade of products, with a long time forming a tradition
and a cross-cultural or even cross-civilizational link across a vast geographical space (ICOMOS, 2008).
Furthermore, it emphasizes that the independent cultural heritage needs to evaluate its relative value,
emphasize the interactive, dynamic, and evolving relations among human cultures, and focus on culture's
integrity (Ding, 2009).

Figure 1 Based on CiteSpace knowledge in the literature of cultural routes, the Keyword co-occurrence of
villages (Source: author's drawing)

At the beginning of the 21st century, Chinese scholars introduced "cultural routes" into China (Yu, 2015).
The core features of the cultural route formed by transportation, such as trans-regional, time
continuation, spatial interaction, and systematism, make it essential to protect and develop the
traditional villages and rural revitalization (see Figure 1). At present, most of the relevant domestic
studies start from the "line" and take multiple villages as "points", which alongside the line as the carrier
to make the combinational village types or judge the overall development vision and direction (Wang,
2015; Chen, 2019). However, the analysis of cultural routes is inadequate, especially the continuous
influence of the change of routes on villages in a long period is less interpreted. For traditional villages
with spatial and chronological attributes, the development and adaptation of routes in different periods
support or impact the survival of villages, and the spatial evolution of villages thus presents specific
developmental characteristics.
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This paper takes Dongshiguyan Village alongside the Xishan Avenue in the Jingxi Trail as the research
object, excavating the village’s changes in the village and cultural route system from three aspects: social
culture, industry, and spatial form (Chen et al., 2020). It summarizes the spatial evolution characteristics
of the village and provides technical support for the subsequent conservation and development. At the
same time, it is expected to update the values of heritage conservation and focus on the holistic and
systematic nature of the built heritage of villages.

1.1. Overview of the route

Influenced by geological changes, the Guanting Mountain Gorge (also known as "Yongding River Gorge")
became essential for access to the Western Mountain region. The records showed that the construction
of the Jingxi Trail along this area started before the North and South Dynasties (Pan & Guo, 2016). After
the Liao Dynasty, the western part of Beijing became a vital supply base for coal in the capital. Then with
the transportation of coal and goods and passengers, the present Jingxi Trail was gradually formed (Lu,
2019). Continuing into the late Qing Dynasty, the ancient road in the west of Beijing has been
undertaking essential transportation tasks: communicating with Shanxi and Inner Mongolia plateau
externally; carrying out the functions of internal and external transportation; exchanging of goods and
products; supporting religious activities and military defence in Beijing internally, where it is arching the
east plain of Beijing (Lu, 2019).

The "Xishan Avenue" was the main route of the Jingxi Trail, where several vertical and horizontal
branches connecting from north to south. Most of the coal and dried fruits produced in western Beijing
were transported out of the mountains through this road. In contrast, the daily necessities of the capital
were transported into the mountains from here; hence, the trade and transportation functions were
evident (Que & Song, 2012).

1.2. Overview of the village

Figure 2 Location of Dongshiguyan Village on the Jingxi Trail (Source: adapted from Que & Song, 2012)
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Dongshiguyan Village is located in the eastern part of Wangping Town, Mentougou District, Beijing. It is
historically known as "Shikuya" and "Shiguya", also known as "Zhangjiadian". The village is crossed by the
North Road of "Xishan Avenue" in the Jingxi Trail, as shown in Figures 2 and 3 (Digital Museum of Chinese
Traditional Villages, http://main.dmctv.com.cn/villages/11010900501/Index.html). The village was
formed in the Ming Dynasty, and it is recorded in the Ming "Wan Department Miscellaneous Records":
"Shiku Mountain, 90 miles west of the county. The mountain faces the river, and the wall is a thousand
feet, a path up, only a step, the most dangerous obstacle looking down on the river. There is a grotto, the
name of the Bonjour Hall". It is also said that "the county is directly west of ...... and five miles said
MaGeZhuang ...... and five miles said stone bone cliff and eight miles said WangPing village" (Shen, 1961),
that is, the village began to exist based. The geographical pattern of the northeast facing the Yongding
River and the west leaning on the Shifo Mountain laid the preliminary foundation for village farming. The
village was built on the mountain's west slope, unfolding in a group shape along the ancient road. The
residential buildings were mainly constructed according to the direction of the hill.

Figure 3 Location relationship between Dongshiguyan Village and the surrounding routes

(Source: Self-drawn by the author, self-photographed by the author)

2. History of the village
According to the field survey and literature, Dongshiguyan Village was formed because of Xishan Avenue,
which emerged in Ming and flourished in Qing. Its evolution could be divided into four stages: village
formation, development, decline, and reconstruction (see Figure 4). In the village formation stage, the
spatial organization was relatively simple and strongly dependent on the ancient road. After entering the
development stage, the new courtyards were mainly clustered on both sides of the ancient road. With
the decline stage, the spatial form aggregation was weakened and developed to the peripheral weaving
type. Finally, entering the reconstruction stage, environmental factors that influenced the space begins to
appear, and more attention is paid to extensibility.
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Figure 4 Evolution of village history and spatial form (Source: Author's drawing)

2.1. Becoming a village

During the Yuan Dynasty, the western part of Beijing became an essential base for supplying building
materials and energy to the capital with its high-quality coal and timber resources. The development of
the surrounding area flourished accordingly (Sun, 2018). Later, with the increase in the amount of coal
used in the capital and the incessant demand of goods merchants, the interlocking development of the
Jingxi Trail was further promoted, and the Guanshan Road, which was quite large in scale, was formed
(Que & Song, 2012). However, the ancient people traveled only a hundred miles a day, and the food
supplies on the road constituted an opportunity to develop a nascent culture, paving the way to create
villages. Later, during the day-to-day transportation of goods, the population continued to gather, a
variety of service-oriented spaces were formed along the way, and the development of trade and
commerce culture flourished (Yin, 2001). Eventually, in the late Ming Dynasty, two brothers with the
surname of Zhang came to settle here, and trade and farming culture developed in parallel, and the
village Beidian space were then spawned, marking the formation of Dongshiguyan Village. As can be seen,
the spatial form of the village at this time was based on the parallel development of many aspects of
people's lives, commerce, and farming culture.

2.2 Development

With the merchants coming and going through the ancient roads, the trade culture of Dongshiguyan
Village became increasingly prominent. The village development entered an intense period. Spatially, the
village expanded southward across the ancient road, forming the Nandian parallel to the Beidian and
further extending to the periphery in the form of social interactions such as folk marriages and gatherings.
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Accordingly, "Zhangjiadian" was given a spatial and geographic meaning far beyond its single one and
became the spiritual support of the surrounding area.

2.3 Decline

After experiencing the rapid development brought about by the location advantage of the ancient road,
the village tended to function in a stereotyped way. Due to the geographical location, it was not easy to
be affected by the external environment in the industrialization era; thus, the village development
declined (Sun & Zhai, 2020). At the beginning of the twentieth century, the state organized the
construction of the Jingmen Railway, and Dongshiguyan Village, along its branch line, the Menzhai
Railway, was significantly affected in terms of spatial form and industry. On the one hand, the railroad
spatially blocked the connection between the village and the outside world, reinforcing the village's
closedness, leaving only a culvert as a channel for internal and external communication. On the other
hand, the demand for labor and food during the railroad construction promoted the industrial
development of Dongshiguyan village, and coal transportation became the daily life of the villagers after
its completion. The state of semi-agriculture and semi-labor was maintained until around the 1930s. After
that, wars and floods broke out one after another, and the village was seriously disturbed. The everyday
life and production of villagers came to a halt, resulting in profound population loss in the village.

2.4 Reconstruction

At the end of the twentieth century, the country developed, and the inter-regional connection network
was gradually built. The construction of National Highway 109 became an important channel to connect
Dongshiguyan Village with the outside world. Meanwhile, after entering the twenty-first century, the rich
culture in traditional villages has been brought to the public's attention, and the national policy strongly
supports its development and protection. The busy daily work and short holidays have made suburban
tourism attractive to the public, and the villages have ushered in a new development period.
Dongshiguyan Village has been selected as one of the fourth batches of "Chinese Traditional Villages"
because of its many monuments and has become a fundamental object of protection and development.

In addition, the new National Highway 109 expressway currently under construction is scheduled to open
in 2023, crossing the Mentougou District from east to west. And it is becoming the first expressway
connecting the western part of Beijing with Hebei Province. More convenient transportation services and
diverse cultural intermingling will bring a new driving force for changing "cultural routes".

Table 1 Stages of village evolution in Dongshiguyan Village (Source of the chart: compiled by the author)

Evolutionary
Process

Evolutionary Dynamics Stage characteristics

Village
Formation

The demand of the Jingxi Trail for
passenger and merchant
exchanges

The social network is single, and the spatial
composition is relatively simple.

Development Further development of the Jingxi
Trail, social interactions between

The social network is gradually complex, and
the spatial function tends to be complete.
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villages

Decline
The construction of the Menzhai
Railway, war, and the impact of
natural factors

Transformation of transportation means
reduces the relevance to the village, and
spatial development is limited.

Reconfiguration
The construction of National
Highway 109 and the new situation
of village development

The emergence of new ways to connect
externally and the continued strengthening of
external concerns

3. Interaction of cultural routes and village space
Historically, Dongshiguyan village was developed by the ancient road and complemented the Jingxi Trail.
On the one hand, as the ancient route along the "point" to undertake the "line" of supply function,
together constitute the culture route. On the other hand, it continuously integrates the village's living,
production, and ecological elements. It organically connects with other routers in the vicinity to build a
daily life culture of continuous development, which gradually grows in the endogenous externalization. In
short, the development and change of the cultural routes promote the generation of the village's inner
structure and organizational relationship. At the same time, it also supports the life base of the village
and constitutes the essential support for the continuous development of the village forward.

Table 2 Support and impact of the line on village development in terms of culture, industry, and space
(Source of the chart: compiled by the author)

Category Routes
Representational
Imagery

Spatial bearing
elements

Impact on the village

Culture Jingxi Trail
Commercial
Culture

Nandian, Beidian, the
ancient road remaining
in the village

The base core of village
development, giving rise to
village culture

Menzhai
Railway

Coal Memory

The Menzhai railway
line passing around the
village and the
surrounding lookout
space

The continuous renewal of
village culture

National
Highway 109

Tourism Culture
Historic resources such
as cliff carvings,
Nandian and Beidian

The continuous renewal of
village culture

Industry Jingxi Trail
Commercial
Dining

Historic resources such
as ancient stone mills,
Nandian and Beiji
Roads

Support the formation and
development of villages

Menzhai
Railway

Coal Industry
The Menzhai railway
line passing around the
village

Bringing a glimmer of life
to the village in the trough
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National
Highway 109

Tourism Industry

Historic resources such
as cliff carvings,
Nandian and Beidian

New development in a new
era

Space Jingxi Trail
Centripetal
Pattern

Ancient roads and flood
ditches surviving in the
Nandian, the Beidian,
and the village

Forming the base pattern
of village development

Menzhai
Railway

Railroad
Landscape

Menzhai railway line
and culvert at the
entrance of the village

Limit the development of
village space while forming
a unique railroad landscape

National
Highway 109

External
Connections

Village entrance culvert Expanding village space

3.1 Cultural intermingling: externalization and endogenization, close connection

Culture is the base of the formation and development of the village. As a carrier of the built heritage of
the village, Dongshiguyan Village has continuously absorbed and internalized the newborn culture during
the route changes and incorporated it into its development system, presenting a solid connection and
vividly demonstrating the diversity and inclusiveness of the national culture (Lin et al., 2020).

The village in its infancy was dominated by the trade function of the Jingxi Trail, which was a component
of the line's post station function. It continued to develop until its heyday when the trade culture of the
Jingxi Trail formed the spiritual support of the village, and the commercial space represented by Nandian
and Beidian formed the main body of the village. Later, influenced by transportation changes, coal
transportation entered the railroad period, the ancient road gradually faded out of people's view.
Furthermore, the village depended on railroad development, and villagers mostly made their living from
coal, engaged in coal transportation, or engaged in railroad workers' catering service. In contrast to the
villages of the ancient road period, the commercial space in the village gradually declined, and the space
construction centred on the ancient road began to extend outward. Finally, during village tourism
development supported by 109 National Road, new transportation methods strengthened the
connection between the village and the outside world. Due to the continued attention of national policies
on rural heritage, the village development gained a new life, continuously integrating its tourism
resources and integrating into the regional tourism development with "points", attracting many tourists'
attention.

Compared with other villages influenced by a single factor, the village culture of Dongshiguyan Village
presents a positive characteristic. Under the stimulation of various external agents, it is natural to avoid
harm and give positive feedback. In turn, the externalized and endogenous cultural intermingling is
realized, forming a close interaction and supporting the development of the village.

2395



Ma, X.L.; Wang, X.; Zhang, B.J.; Tang, A. Spatial Evolution of Rural Built Heritage Guided
by the Construction of Cultural Routes

57th ISOCARP World Planning Congress

8-11 November 2021 | Doha, Qatar

3.2 Industrial change: multi-level, multi-faceted, and interdependent

If "culture" is the core, "industry" is the inexhaustible power of village development. In addition to the
primary industries, mainly agriculture, the cultural routes, which have been performing specific functions
for a long time, have given rise to various industries due to the traffic demand. They have contributed to
the prosperity of the villages along the routes. Since the beginning, Dongshiguyan Village has been
started as an agricultural and commercial village. During its development, multiple industries have
emerged, presenting a multi-level, multi-faceted, and interdependent industrial development system
with the corresponding elements as carriers.

Historically, the industrial development of Dongshiguyan Village is divided into three stages, namely,
commercial catering, coal industry, and tourism industry. The three correspond to the Jingxi Trail, the
Menzai Railway, and the 109 National Road, respectively, which reflect the assertive outreach and
dependence of the village's industrial development. The commercial and catering industry in the period
of the Jingxi Trail, with the ancient road, the Nandian, and the Beidian as carriers, developed by relying on
the passenger traffic of the Jingxi Trail, and the present elements still exist, and present the humanistic
memory of "Zhangjiadian". The coal industry is dependent on the construction of the Menzhai Railway,
and the villagers make a living by half-farming and half-labour, supporting the development of the village.
At the end of the twentieth century, Beijing suburbs tourism is prevalent, relying on the 109 national
highway Dongshi ancient rock for "cliff stone carvings", "horseshoe nest", and so on into the people's
view.

Later on, with the construction of the new highway 109 and the development of the whole area tourism
under the sub-district planning of Mentougou, the village tourism industry will continue to strengthen
and usher in another climax of village development.

3.3 Spatial penetration: old and new are the same structure, weaving, and interoperability

The influence of cultural routes on villages is internalized and externalized during the long development
process. The spatial pattern is constantly adjusted according to the changing needs of the time, either in
terms of function or form, showing the characteristics of new and old isomorphism and interweaving
(Figure 5), among which the influence of the Jingxi Trail on the village space is the most significant.

Under the influence of the trade culture dominated by the Jingxi Trail, the village is divided into north and
south, with the ancient road as the axis, and a flood relief ditch on the south side (shown in Figure 6),
which is a historical relic. Due to the influence of the mountainous terrain, the village, while maintaining a
large contact surface with the ancient road as far as possible, has a doughnut shape and develops in a
direction perpendicular to the ancient route to facilitate the development of the village by serving the
ancient road. Most of the small streets and alleys are perpendicular to the ancient road and
communicate with each family and courtyard. The residential buildings in the village are distributed with
primary and secondary road networks. The two sides of the ancient road and the part near the ancient
road are mainly open to the ancient road. And the courtyard farther away from the ancient road is more
built according to the terrain, following the topography. The historical buildings "Beidian" and "Nandian"
still exist today are located on both sides of the ancient road and open to the ancient road. In addition,
the village's main access points, daily gathering spaces, and squares are all located along the ancient road.
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In general, the village space relying on the ancient road shows a particular centripetal nature, and the
ancient road is the core and foundation of the village development.

The Menzhai Railway passes around Dongshiguyan Village, showing an encircling relationship with the
village. As far as the development of the village is concerned, the Menzhai Railway hinders the possibility
of the eastward expansion of Dongshiguyan Village, so that the subsequent construction of the village is
mainly located on the west side of the railway line. And due to the elevated railroad, the flat ground
through the railroad needs to pass through the culvert, which also caused less village entrance and exit.
However, the railway line passing through the village has created a fantastic railroad landscape for the
village while hindering the development of the village, especially in the open area such as the old road. As
the intersection of the railroad and the ancient road, the culvert has become a place of daily
communication. And it has been given a specific symbolic meaning. 109 national road runs parallel to the
Menzhai railroad in the area of Dongshiguyan village, which is located east of the railroad and is not
connected to the village sightline and can be reached by the culvert. Therefore, its impact on the spatial
layout of the village is small, and it is only used as an external connection.

Figure 5 The spatial layout of the old and new
intertwined (Source: Self-drawn by the author)

Figure 6 Southside of the ancient road flood relief
ditch (Source: Author's photo)

4. Spatial evolution characteristics of Dongshiguyan village under the
guidance of cultural routes construction
By collating the history of the village, understanding the interactive influence of the cultural routes and
the village, and referring to the recorded history of the village, it is concluded that the spatial evolution of
Dongshiguyan Village under the guidance of the construction of the cultural routes is characterized by the
following development.

4.1 Gathering spatial pattern under the route orientation

As a direct factor in the formation and development of Dongshiguyan Village, the trade culture of the
Jingxi Trail was deeply reflected in the spatial form of the village, and there are still many remnants. The

2397



Ma, X.L.; Wang, X.; Zhang, B.J.; Tang, A. Spatial Evolution of Rural Built Heritage Guided
by the Construction of Cultural Routes

57th ISOCARP World Planning Congress

8-11 November 2021 | Doha, Qatar

"Beidian" part of the village was formed in response to the trade culture. With the development of trade
on the ancient road into a prosperous period, the "Nandian" was emerged, forming the initial spatial
pattern of the village (Figure 7). Afterward, due to the influence of traffic changes, the "commerce
transmission" of the villages along the route no longer existed. Still, the new railroad did not break the
initial pattern of the villages. Further, it expanded the spatial layout centered on the ancient road while
strengthening village boundaries. The guidance of the ancient road and the railroad's restriction have
defined the village's structure. The multidimensional interaction between the village space and the
ancient road under the characteristics of trade and commerce has shown a specific development of
agglomeration. The formation of trade and commerce culture far exceeds the influence of material space
on people, which also determines the continuation of the village spatial pattern.

Figure 7 Village space diagram (Source: Self-drawn by the author)

4.2 Outreach spatial development of both fragmentation and opportunity

Looking back at the development history of villages, they have developed in a tortuous manner under the
stimulation and interference of external factors. In the face of critical external factors, the villages are
actively integrated while being restricted, organically integrating the external environment with the
village space to realize the internal adaptation of the cultural landscape and the natural environmental
pattern. In the face of external opportunities, they mostly take the vision of the general environment, link
themselves with the whole, seize the opportunities and strive to build a cultural community. Specifically,
after the decline of the function of the ancient road, the villages in the relationship with the Menzhai
Railway, the artistic synergy is achieved by way of industry isomorphism, and then the railroad landscape
into the village's cultural category. In spatial form, the overall development of the village is in the form of
a ring, and the culvert becomes the imaginary externalization of the "village gate" (Figure 8). In this
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period, based on trade and commerce, external factors continue to push the spatial extension. The space
for trade and business carried by the ancient road gradually declines and becomes a functional place for
the new culture. The disturbance of the village by environmental factors begins to appear.

Figure 8 The "village gate" of the culvert (Source: Author's photo)

Left: The existing abandoned ancient road runs parallel to the main road that continues to the culvert;

Right: The culvert space formed by the intersection of the railroad and the ancient road

4.3 Open spatial pattern of multicultural interaction

Figure 9 Evolution of the function of public space (Source: Author's photos)

Left: The Beidian building that used to assume the function of commerce;

Right: the villagers' activity center today

From a long term perspective, although a combination of factors influences the spatial evolution of
traditional villages, it is essentially a debugging of constantly changing functions (Wang & Ruan, 2009). In
the initial period, under the influence of the trade function and passenger traffic of Jingxi Trail, the village
site, spatial form, and courtyard architecture were all aimed at convenient service. And "the road was the
street", and trade type public space was formed on both sides of the ancient road. With the decline of
the ancient road, the Menzhai railroad became a direct factor dominating the development of village
space. Because of the influence of the topography, the village space texture changes little. Still, the public
space created based on the continuation of the ancient road culture, the line of sight mainly intersects
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with the railroad, and the railroad has become an important cultural landscape of the village. The original
public space on both sides of the ancient road gradually evolved into people's daily lives, such as Figure 9.
The renewal of the functions along the route and the phenomenon of exchange between different
cultural groups on the road are the three main factors in understanding and preserving the cultural route,
which feeds into the development of the route and intervenes in the representation of the surrounding
environmental imagery (Zhang, 2014). In general, the historical evolution of the spatial form of the village
and the surrounding environment at different times are "interactive" developmental patterns.

5 Conclusion
As the carrier of the built heritage of villages, traditional villages are complex organic living organisms
whose formation and development is a spatial and temporal dynamic process that includes both
"protection" and "development" (Yang, 2020). Based on the construction orientation of cultural routes,
this paper compares the characteristics of the spatial evolution of Dongshiguyan village based on the
overall vision of the route change in each period. It summarizes the supporting elements of the cultural
base. Cultural routes are dynamic and adaptable, and through integration into the external environment,
the renewal and development of the village can be achieved. Through research and analysis, relevant
suggestions are made for its subsequent development.

(1) Keeping up with the times and holding on to the cultural core

Building heritage is an essential material basis for cultivating cultural confidence and identity.
Constructing a heritage space system is necessary to build a Chinese civilization identification system and
realize national cultural security (Yang, 2020). For traditional villages with many elements of cultural
heritage preserved, they are a witness of history and a source and support of the village spirit, as they
have gathered the wisdom and efforts of the ancestors. In the subsequent development of the villages,
we should take the preservation of the village heritage as the premise, summarize the heritage value, and
update the "internal" village dwelling subjects, spatial functions, and usage methods in response to the
requirements of the changing times, to achieve effective interaction with space. In the current period,
under the development of the whole area tourism, the primary trend of village development is the
service type space such as tourist gathering and distribution, folklore display, and transportation hub (Xu,
2017).

(2) Resource linkage, synergistic overall development

The traditional villages represented by Dongshiguyan Village are primarily based on cultural routes, and
the interpretation of the connotation and extension of "culture" along the space is critical. The
development of villages should be based on a holistic view, considering the route and other villages and
towns along the route, forming a synergy, enhancing the complementarity between them, unifying
external resources, linking resources well, and driving their progress with an outward pull.

This paper takes Dongshiguyan village as an example. It makes a corresponding study on its spatial
evolution characteristics to support its subsequent heritage protection and development. At the same
time, it is expected to draw more scholars' attention to the holistic and systematic development of the
built heritage of the village in relevant studies.
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Abstract 

Moving away from traditional approaches to national level planning, Trinidad and Tobago´s 

National Spatial Development Strategy (NSDS) introduced Integrated Planning Regions (IPRs) in a 
rescaling experiment for regional spatial planning. This paper undertakes an assessment of the 
suitability of the IPR and the merits of the experiment utilising a documentary review and an 
analysis of a series of interviews with those involved in the plan making process. The 
investigation reveals that IPRs were a travelling planning idea imported into a Caribbean island 
context, ill-suited for its implementation. In the constant search for novel ways to address 
regional imbalances related to urban growth, infrastructure development and the environment, 
context-specific issues regarding governance, politics and culture must be acknowledged. If not, 
the promise of such planning experiments remains unfulfilled. This study provides valuable 
insights to guide the process of national and regional spatial planning in Trinidad and Tobago.  

 

Keywords 

Caribbean, Trinidad and Tobago, regional planning, strategic spatial planning, soft spaces 

1. Introduction 

Spatial planning communicates development directives and choreographs their delivery. Within the last 
three decades, greater emphasis on the region as a functional scale of planning evolved out of place-
based attempts at addressing intractable regional development demands (Harrison et. al, 2021) and the 
move towards strategic spatial planning (Albrechts et. al 2003). Land use planning in Trinidad and Tobago 
reacted to this global trend, yet the reform and evolution of the system lagged behind. Regional planning 
in the country was initiated in the late 2000s, its progress spurred by the entwined global Millennium 
Development Goals and national Vision 2020 development policy (MLG, 2009b). 

The National Spatial Development Strategy (NSDS) of Trinidad and Tobago, completed in 2013, 
recognised this evolving scope of spatial planning. The strategy sought to improve the relationships 
between central and local government for planning and implementation, particularly at the regional level 
(MPSD, 2014). It introduced Integrated Planning Regions (IPRs), sub-national planning regions that 
traverse the boundaries of existing municipal planning, to mediate these linkages. Thus, the IPRs 
represent a regional rescaling experiment for improving the planning process and the implementation of 
plans. 

1.1. Strategic Planning and Soft Planning Spaces  

Borrowing from Hersperger et al (2019) we use the term strategic spatial planning to mean a multi-actor 
process, negotiated through multiple organisational and institutional arrangements producing various 
strategies for managing spatial change. Strategic spatial planning often operates complementary to 
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statutory planning tools and formal planning practices within soft spaces (Albrechts and Balducci, 2013). 
Soft spaces, crystallised conceptually in the late 2000s, have been described as a new governance 
arrangement for spatial planning and regional development (Haughton & Allmendinger, 2007) which 
operates alongside but not competing with the existing administration of planning (Walsh et. al, 2012).  

Soft spaces emerged in the United Kingdom (UK) under the New Labour government as a mechanism to 
facilitate special infrastructure projects (Allmendinger and Haughton, 2010); achieve area-based 
regeneration and economic development of city regions (Liddle, 2009); and escape the political and 
administrative confines of the statutory planning system (Backlund et. al, 2018). They may also be viewed 
as “a policy tool facilitating the cross-sectoral policy coordination ambitions of strategic spatial planning” 
(Walsh et. al, 2012, p.2).  

The concept of soft spaces has also come to describe a range of institutional and territorial arrangements 
for planning either directly above or below the regional level of governance, (Allmendinger et. al, 2015). 
They are viewed as better suited for strategic action and capable of overcoming the inefficiencies of 
traditional planning processes (Purkarthofer and Granqvist, 2021; Walsh et. al, 2012). They may also be 
accompanied by new geographies and introduce new actors into the planning process (Walsh et. al, 
2012).  

The rearrangement of the spatial territory is achieved either through the softening (the breaking down 
and ‘fuzzing’) of boundaries, or the elimination of old boundaries and delimitation of new ones, or by 
overstepping administrative boundaries which confined the geographic scope of action (Allmendinger 
and Haughton, 2009; Healey, 2013). This disarticulation reveals a belief by policy makers that getting the 
spatial unit right has the potential to enable the desired flexible policy responses (Purkarthofer and 
Granqvist, 2021). Two examples of this re-organisation of the space are the six sub regions created in the 
Wales Spatial Strategy (Heley, 2013) and the Thames Gateway city region (Allmendinger and Haughton, 
2009) which represent boundary ‘fuzzing’ and the carving out of new territories respectively.  

As the concept of “soft spaces” travelled to Europe from the UK, it became clear that responsiveness to 
the local context and deep engagement with political processes are both essential to negotiating these 
new arenas (Purkarthofer and Granqvist, 2021). In fact, the processes of building relationships and 
networks and local engagement are the desired results of a soft space, acting as the precursors to better 
decision making and more sustainable outcomes (Adam and Green, 2016). 

1.2 Aim, research questions and methodology 

This paper will examine the relationships between the IPR, a soft planning space versus formal planning 
spaces, and the potential of IPRs to facilitate regional development. It will also examine the fitness and 
capability of the tool, assessing the merits of the IPR experiment.  

After first setting out the context for spatial planning in Trinidad and Tobago, the paper will review the 
processes within which the IPRs were conceived, the multiple roles they were expected to play, and the 
ways in which they were expected to function. A case study of the San Fernando and the South IPR is also 
used to analyse the regional development strategy which accompanies the IPR.  

This research draws on twelve (12) interviews undertaken over a two-month period, as well as the 
analysis of policy documents and background reports. The interviewees were policy makers involved in 
the development of the NSDS or planning reform initiatives, actors at the municipal level, as well as the 
consulting firm contracted to develop the strategy.  
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2. The Planning Context: The Trinidad and Tobago Land Use Planning System  

 

Map 1: Municipal Development Corporation Boundaries, Trinidad.                                Source: Wikipedia (2010) 

 

Trinidad and Tobago is a unitary state, with one devolved autonomous government in Tobago, overseen 
by the Tobago House of Assembly. At the local government level in Trinidad, there are fourteen (14) 
municipalities, which comprise two (2) City Corporations, three (3) Borough Corporations and nine (9) 
Municipal Corporations (Map 1 refers). These municipal bodies are responsible for local infrastructure 
development, waste management, public space development and maintenance, and disaster 
management. In contrast, spatial planning is centralised under a national government Ministry, and 
administered by a non-statutory body, the Town and Country Planning Division (TCPD), which prepares 
national and local plans (Figure 1 refers). 

Trinidad and Tobago has a weak history of policy and plan creation (Mycoo, 2017), characterised by a lack 
of stakeholder engagement with much focus on producing plan documents and very little on matching 
the pace of development trends, plan implementation or local development outcomes (Kopstein, 2000). 
The only statutory national plan for Trinidad and Tobago, the National Physical Development Plan (NPDP) 
was completed in the late 1970s and approved in 1984. The second and more recent national policy is the 
National Spatial Development Strategy (NSDS), completed in 2013 and yet to be formally approved. The 
NSDS represented a departure from previous national planning exercises by focusing on strategic 
priorities rather than attempting to prescribe local development activities from the national level (NSDS, 
2014).  
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Prior to the development of the NSDS, a Regional Planning Unit (RPU) under the Ministry of Local 
Government (MLG) was established in 2007. One of its responsibilities was the development of Municipal 
Development Plans (MDPs), completed between 2010 and 2011, attempting to fill in a gap in spatial 
planning to better guide municipal development and management (Genivar, 2010). Other stated aims of 
this exercise were to encourage collaboration at the local level, build municipal capacity in local area 
planning and local ownership of the planning process as plans were implemented (Genivar, 2010; 
Genivar, 2012). 

 

 

Figure 1:The Plan Making Hierarchy                                                                                                                              
Adapted from the National Spatial Development Strategy                                                       Source: MPSD (2014) 

 

2.1. The evolution of planning legislation and local government reform 

Since the inception of legislated planning in the country through the Town and Country Planning Act 
Chapter 35:01 in 1969, land use planning has been subject to changes in approaches, institutional 
reorganisation, and successive waves of reform. These culminated in the Planning and Facilitation of 
Development (PAFD) Act, which was partially proclaimed in 2014.  

Closely linked to the changes in land-use planning over the years has been local government reform. The 
local government system dates back to colonial times, when a system of wards and counties was 
established to facilitate local administration and aid development. In 1990, the abolition of County 
Councils and the rearrangement of local government boundaries created eighteen (18) municipalities 
(later consolidated into fourteen (14) in 1992) under the Municipal Corporations Act 21 of 1990. This 
redefinition exercise sought to bring local government in line with global trends in promoting sustainable 
development with a focus on community participation and local development (MLG, 2009; MLG, 2016; 
Schoburg, 2007).  

Later, a 2009 local government boundary review exercise (not implemented) outlined a preferred option 
for boundary redefinition (Map 2 refers) in which the fourteen (14) municipalities are amalgamated into 
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twelve (12), and then grouped into seven (7) Administrative Regions (MLG, 2009). Partially conceived to 
expand the boundaries of the existing cities and boroughs and provide greater land space for urban 
consolidation, it also aimed to create administrative regions which better match the functional 
relationships between settlements.  

 

 

Map 2: 2009 Boundary realignment exercise preferred option showing the 7 proposed Administrative 
Regions                                                                                                                                            Source: MLG (2009 p.82) 

 

3. The NSDS Development Process  

In 2012, a multidisciplinary Development Planning Steering Committee (DPSC) of experienced 
professionals in the fields of the environment, housing, architecture, land management, and urban 
planning was convened to oversee the process of creating and reviewing a new national spatial plan. 
Interviewees indicated that the committee and planning community did not wholeheartedly embrace the 
strategic plan approach, preferring instead a prescriptive plan. The issues inherent in grouping the 
Municipal Corporations to create the IPRs did however resonate with them, drawing parallels with 
previous exercises that sought to find the right configuration of regions which captured the relationships 
between places. 

The NSDS was developed in two Phases, which were outsourced to planning consultants to overcome 
human resource capacity gaps. Phase one constituted a situational analysis of the country and an 
exercise to harmonise the fourteen (14) MDPs, and was executed by two local planning firms. This 
harmonisation was viewed as essential to facilitating alignment between the regional and national levels 
of planning. Phase 2, the strategy development stage, was executed by a foreign consulting firm, Globe 
Consultants International, that was tasked with producing the plan in ninety (90) days.  
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During the harmonisation process the consultants were specifically directed to make recommendations 
for the regional planning framework (Genivar 2012, and Hobday, 2012). In the study, cross border 
conflicts were identified, and the final report stressed the need for coordination and collaboration at the 
municipal level to resolve these (Genivar, 2012). It is therefore possible to draw a clear line between the 
identification of conflicts, the necessity of resolving these locally and the proposal of IPRs which traverse 
municipal boundaries. While there has been a long-standing recognition of the importance of sustainable 
regional development (MLG, 2009), the NSDS process was also used to solidify this newly emergent scale 
of planning.   

 

4. The Integrated Planning Regions 

 

Map 3: Harmonised Regional Development                                                                   Source: MPSD (2014 p. 21) 

 

The Core Strategy of the NSDS put forward a Harmonised Regional Development spatial strategy (Map 3 
refers), which set limits for the growth of urban settlements and dispersed non-hydrocarbon economic 
and infrastructural development across the country in industries such as tourism, maritime activities and 
agriculture. Additionally, key sectoral policies were outlined for transport, housing, economic 
development and coastal and marine resource management. Integrated Planning Regions (IPRs) were 
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also proposed, disaggregating the map of the country´s harmonised regional development strategy into 
nine (9) sub-national planning units (Map 4 refers). These new ‘regions’ were intended to materialise the 
strategic ambitions of the plan at the regional level. 

 

Map 4: Integrated Planning Regions                                                                                       Source: NSDS (2014 p.61) 

 

4.1 The role of IPRs 

IPRs were devised as a tool to facilitate national economic policy, which at the time, focused on five 
growth poles (Map 5 refers) which would benefit from targeted incentives and infrastructure investments 
with a large sphere of influence (MPE, 2011). Critically, IPRs entail neither the realignment of existing 
administrative boundaries, nor were they intended to create another layer of service area boundaries. 
Rather, they were proposed as functional units of distinct geographic character for the purposes of 
planning and area-specific strategy formulation (MPSD, 2014). Each IPR strategy set out multiple 
development priorities (Table 1 refers). IPRs could also be separated into sub regions where there were 
distinct differences in form and function.  
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Map 5: Medium Term Policy Framework 2011- 2014 Growth Poles                                       Source: MPE (2011 
p.67) 

 

IPRs offered a framework which allowed neighbouring municipalities to collaborate on issues of shared 
interest. While not explicitly detailed in the plan, interviewees outlined the potential of IPRs to fill 
multiple gaps including: 

● facilitating coordination between Municipal Corporation(s) for cross boundary initiatives  

● facilitating coordination between national and local government on regional development 

● aiding in the reviews of the MDPs 

● removing misalignments across municipal boundaries 

The ways in which IPRs were demarcated across the spatial territory illustrate the variance in the 
typology of spaces created, from city regions such as the Port of Spain and the Environs IPR; special 
development zones such as the Chaguaramas and the Islands IPR; and regional development spaces such 
as the Central Trinidad IPR (Table 1 refers). Though represented cartographically with solid boundary 
lines, these regions, layered on top of existing municipal boundaries, are spaces with indeterminate or 
‘fuzzy’ external boundaries and which dissolved internal municipal boundaries for joined up planning 
(Map 6 refers). 

 

2410



 

 

Map 6: The IPRs against existing Municipal Corporation Boundaries                                       Source: TCPD (2014) 

 

4.2 The formulation of the IPRs 

The reasoning behind the grouping of Municipal Corporations within the IPRs recognised the functional 
relationships between areas, shared socio-spatial characteristics as well as proposed development 
objectives. The consultants’ knowledge of and experience in the UK planning system was also influential. 
Environmental considerations were mainstreamed in the strategy through the Project for Ecosystem 
Services (PROECOSERV), with the hope that this would lend international credibility to the plan (Bann, 
2013). At the same time, the consulting firm strategised to balance the impact of increasing built 
development on natural resources.  The Municipal Corporations however were not involved in devising 
this strategy, nor were they consulted. Additionally, there was little consideration of the actual working 
relationships among the municipalities and existing administrative burdens. Yet still officials involved in 
steering the process suggested at a public consultation that the IPRs would be further refined at the 
municipal level (TCPD, 2013). 

4.3 The administration of IPRs 

The NSDS points to two approaches to executing the strategy, collaborative working and integrated 
planning. The IPRs were recognised to be a strategy in flux, to be revised and updated at a later date 
(TCPD, 2013), although no criteria and timeline for this was given. Additionally, they were conceived with 
the expectation of local government reform and the passage of the new planning legislation. The PAFD 
Act outlines one possible institutional arrangement to facilitate the IPRs, Joint Planning Authorities (JPAs). 
The legislation however only indicates that JPAs are to be used for joint plan making or joint development 
control decisions by Municipal Corporations. To date, local government reform is a pending process and 
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so the elements of the PAFD Act remain unimplemented. The National Spatial Development Strategy as 
well as its IPR strategy also remain unimplemented. 

 

   Table 1: Boundaries and Development Priorities of the IPRs 

 

   Source: Adapted from the National Spatial Development Strategy (MPSD, 2014)  
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5. The Case Study: The San Fernando and South Integrated Planning Region 

 

 

Map 7: The San Fernando and South Integrated Planning Region                      Source: MPSD (2014 pg. 80) 

 
The San Fernando and the South IPR (Map 7 refers) comprises three municipalities, the city of San 
Fernando and the Penal/Debe and Princes Town Municipal Corporations. This agglomeration allows for 
the planning of the San Fernando city region together with its hinterland. The IPR has a total area of 
878.7km2 and a population of 240, 604 persons (CSO, 2011). The population of San Fernando decreased 
by 11.9% from 2000 to 2011 while that of both Penal/Debe and Princes Town grew by 6.9% and 11.3% 
respectively, over the same period. 
 

5.1 Historical context 

San Fernando has always been the hub of South Trinidad, while Princes Town and Penal/Debe were rural 
towns. The three municipalities have a shared historical background linked to agriculture, related to the 
sugar, cocoa, coffee and cotton industries which flourished during the colonial era. With the expansion of 
the industries throughout the 1800s, San Fernando solidified its place as the administrative and  
commercial hub of south Trinidad. By the time the oil industry began in the early 1900s, the city had 
already established itself as a focal point for trade and for transport through the rail network which 
connected it with the surrounding rural areas. The 'oil boom' of the 1970's and 1980's expanded the city 
outwards through suburban housing settlements. Throughout much of this growth of the city, the Princes 
Town and Penal/Debe regions retained their rural character. Small urban centres in these regions served 
as local service centres for both the towns and the villages further away. 
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5.2 The municipalities at the time of the development of the IPRs 

At the time the NSDS was being developed, the municipalities were all in a state of transition. While the 
growth of San Fernando had slowed, it remained the administrative and commercial centre and 
continued to attract mega developments such as the National Academy for the Performing Arts South 
Campus and several housing estates. 

Princes Town and Penal/Debe both had transitioning economies but for differing reasons. Princes Town, 
which had experienced much growth with the rise of the sugar industry, experienced a sharp blow with 
the closure of the Caroni 1975 Limited sugar company in 2003. Lands formerly used for sugar cultivation 
were then allocated to residential use stimulating growth in retail and services (Emrit, 2013). Similarly, 
Penal/Debe also transitioned from agriculture (PDRC, 2021), with growth fuelled by mega-infrastructure 
projects. The Solomon Hochoy Point Fortin Highway Expansion sought to connect the southern part of 
the island to northern Trinidad. The University of the West Indies South Campus along with other notable 
infrastructural developments such as the Namdevco market, three secondary schools and the HDCs 
housing estates all contributed to the clustering of shops, restaurants, banks, and other community 
services in the area. 

5.3 The San Fernando and South IPR Focus and Strategy 

The San Fernando and South IPR strategy sought to improve ecological protection, urban centre 
aesthetics and functioning and the availability of services, while intensifying resource-based industries 
(MPSD, 2014). A closer look reveals the focus on strengthening San Fernando’s role as the administrative 
and commercial centre. Reversal of population decline would occur through appropriate redevelopment 
and by enhancing the quality of the urban environment. Specific actions identified include the San 
Fernando Waterfront Development Project and upgrading and enhancing the city centre. Notably, the 
reverse has happened in the ensuing years, as the pace and scale of development in Penal/Debe in 
particular, has far outstripped that of San Fernando. 

In the regional strategy, Penal/Debe and Princes Town were described as “including abundant natural 
resources and a rich, diverse history and culture which can be harnessed for eco-tourism”, also having 
busy town centres and the potential to revive the near dormant agricultural sector (MPSD, 2014 p.81).  
Development involved enhancing and consolidating their roles for service delivery and planning for 
development ancillary to the University of the West Indies South Campus at Debe. The transition away 
from agriculture was not mentioned and the strategy also failed to capture the most pressing challenge 
faced by both municipalities, perennial flooding, a problem requiring joint alleviation efforts. Instead, the 
strategy only identified extensive ribbon development, infrastructure deficiencies, and squatter 
settlements as issues to be addressed. This is surprising, given that the areas’ challenges were more 
accurately captured within the respective MDPs which were prepared a few years earlier, and which 
were expected to feed into the NSDS through the harmonisation of the plans.  

Many of the issues raised at the municipal level including congestion within town centres, drainage and 
transport links must be addressed across borders. Congestion has been increasing over the years along 
the main thoroughfares leading from San Fernando to the Penal/Debe and Princes Town areas. The 
Penal/Debe MDP identifies the highway expansion, then in the planning stages, as “a window of 
economic opportunity” for the area (MLG, 2009 p. 74). The IPR strategy did not consider the impacts of 
the highway expansion on the development of the region, nor did it address many of the pressing cross 
boundary concerns.  

Examining the characterisation and written strategy in comparison with the spatial policies of the IPR 
(Map 7 refers), perhaps the most glaring omission is the recognition that the Penal and Debe urban town 
centres are a major urban cluster and part of a core growth pole area, as defined under the then guiding 
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policy document, the Medium Term Policy Framework (MPE, 2011). This should have warranted 
considerable attention in devising the region’s developmental priorities.  

As a regional development strategy, the IPR should reflect the core elements in the MDP, but does not, 
signalling a deficit in policy integration. Further, this IPR failed to address much of the municipalities' 
pressing concerns and development trends at the time, nor did it capture the future development 
potential of Penal/Debe and Princes Town.  Moreover, the IPR was not attractive enough to generate 
interest in stimulating the regeneration of San Fernando. Considering execution, there was no existing 
formal mechanism for inter-municipal collaboration, nor did the strategy outline any new governance 
arrangements to facilitate balanced regional development.  

6. Discussion 

 

6.1 IPRs: A Travelling Planning Idea 

The IPR strategy was an experiment of its time. It emerged out of a transformed national spatial planning 
process which recognised a need for faster and more fit-for-purpose policy making, which attempted to 
connect policy making and service delivery and which aimed to solidify an emergent regional level of 
planning policy. Similar to Mycoo’s (2017) characterisation of the NPDP (1984) as an imported planning 
idea, so too is the Integrated Planning Regions strategy. The IPRs represent the travel of ‘soft spaces’ 
from the UK to the Caribbean by way of the planning consultants, Globe Consultant International.  

The IPR strategy and multiple soft spaces which had arisen in the UK appear to have responded to the 
same imperatives; planning for regional development and working beyond constraining administrative 
boundaries. Despite this, differences in context are apparent. In Trinidad and Tobago there is little history 
of formal cooperation horizontally between Municipal Corporations and vertically between the central 
government agencies who plan and execute large scale infrastructure projects and the Municipal 
Corporations. The network of actors and players involved in planning and service delivery is also much 
less dense in Trinidad and Tobago, with less human technical capacity, knowledge and experience and 
greater resource constraints to overcome (Verrest et. al, 2013). There is a heavy reliance on statutory 
instruments and corresponding low participation in non-regulatory processes amongst state actors 
involved in spatial planning. Statutory instruments give agencies their mandates and are also used by 
actors as protection from politics and as a strategy for navigating the system. The IPRs were the opposite 
of this, creating a cultural hurdle to overcome, if they were to be implemented successfully.  

These differences in context partially explain why the IPRs are an underdeveloped strategy which 
resembles the original but has little potency beyond its rearrangement of the spatial territory. It intended 
to correct one of the major problems of the MDPs process highlighted by Mycoo (2017), of plans not 
considering their wider regions and relationships. This correction began with the Phase 1 harmonisation 
process. However, there is a case to be made for the IPRs not containing the appropriate grouping of 
Municipal Corporations, particularly the separation of Penal and Debe from the rest of the growth pole in 
Siparia. This territorial fixing also ignored the existing relationships across boundaries and areas where it 
was much less likely for this cross border working to take place due to fraught personal and political 
relationships.  

In fact, IPRs may not be necessary for the entirety of Trinidad and Tobago as was proposed.  The 
introduction of an IPR on top of the Municipal level would be introducing further complexity into a 
context where there is no home for regional development. Municipal Corporations as they are currently 
spatially defined make it difficult for regional strategy making. At the municipal level, action is dictated by 
local politicians and defined around small scale project implementation to fix urban and rural 
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infrastructure deficits, while nationally the focus is on larger scale infrastructure and programmes. The 
IPR perhaps is more suited to smaller scale spatial arrangements such as the North Coast; better for 
planning when there is a clear development mandate such as the Growth Poles; and easier to execute 
when parallel or detailed administrative structures are proposed. 
 

6.2 Implementing the IPRs 

While implicitly imbued with multiple ambitions of fostering collaboration and coherence in development 
strategies, in essence, the IPR is a strategy without a mechanism. The NSDS defined no governance 
associated with IPRs and gave no details about how it would function in practice. Furthermore, a change 
in government rendered the plan less palatable. Even if it were to be used solely to facilitate the 
implementation of national scale projects there is no documented discussion on the desired relationship 
between national agencies and Municipal Corporations.  

In the minds of the policy makers, the implementation of the IPRs rested heavily on planning reform, 
which in turn heavily relied upon local government reform. Any failure in either of these decreased the 
likelihood of the NSDS being successfully implemented. However, neither contain a mechanism where 
regional development strategy can be formulated by both the national and municipal levels.  JPAs allow 
for cross boundary working at the Municipal level on spatial plans, but this duty to collaborate is dictated 
and decided at central government level. 

While the DPSC by its composition ensured that the plan’s considerations were multi-disciplinary, the 
planning process did not involve the allies, collaborators and implementers that would be needed to 
execute the strategy. Neither did it contend with issues around land ownership and prices, enforcement, 
state sanctioned ad hoc investments and trends in the local real-estate market, which guide 
development. Instead, the IPRs represented the continuance of technocratic planning exercises with 
weak consultation and little buy-in from citizens or implementing agencies, rather than the creation of 
better partnerships, networks and relationships, leading to more sustainable outcomes within the 
context of a ‘soft space’.   

7. Conclusion 

This paper investigated the role and function of the IPRs as a rescaling experiment in regional strategic 
planning in Trinidad and Tobago. IPRs were proposed in the NSDS as a tool for integrated regional 
planning and development. The strategy was based on the premise that the territories under the 
jurisdiction of municipalities were spatially inappropriate to facilitate this. The geographic arrangement 
of the IPRs created agglomerations better suited for coherent regional level strategy making, but failed to 
capture some of the existing functional relationships between areas. Designating IPRs only for special 
development zones where a well-defined, cross-boundary regional challenge can be formulated is 
perhaps a more reasonable approach. The IPRs can thus be considered as a new arena for inter-municipal 
collaboration where there was previously none. As a sub-national scale of planning, IPRs also provide a 
structure through which national policy makers can better understand the regional context of their 
decisions. 

The research however revealed that the IPRs were an incomplete experiment. The operationalisation of 
the IPRs hinged on multiple components, each of which should have been fully analysed. These include 
for example, the working relationships between national and local government bodies and among the 
municipal corporations; the nature and scope of cross-boundary issues and challenges to be addressed; 
striking the right balance between expediency and a democratic plan making process; and the 
implications of both the existing governance arrangement and that proposed under local government 
reform. This type of analysis and detailing requires more time than was available during the NSDS process 
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and a much greater degree of collaboration and consultation with stakeholders, most notably the 
municipalities. The strategy fell short as a regional planning instrument to be applied across a diversity of 
complex spaces, unable to grapple with the political and cultural realities of planning in Trinidad and 
Tobago. 
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Abstract 

The paper establishes a linking framework for green infrastructure (GI) and green transit-oriented 
development (green TOD), which is the combination of green urbanism principles and transit-
oriented development (TOD) principles. Green infrastructure links other infrastructural 
developments with nature, which is also the role of green TOD. Thus, the first objective of this 
article is to explore green infrastructure measures and benefits that indicate its involvement in 
green TOD.  The concept of green TOD lacks the planning model to implement it on the ground; 
Thus, as a second objective, from reviewed literature, this paper will try to develop planning 
principles to implement green TOD on the ground considering green infrastructure as one 
element. Finally, the study proposes a green TOD planning strategy for the urban regeneration of 
the St. Estifanos light rail transit (LRT) neighborhood. The paper advocates green infrastructure 
benefits based on a green TOD design strategy for environmental sustainability.  

 

Keywords 

green infrastructure, TOD, green urbanism, green TOD, environmental sustainability, Addis-
Ababa    

1. Introduction 
TOD attains a compact neighbourhood, varied activities, and walking/cycling, and public transit uses. 
Hence, this strategy can also control the overall urban sprawl of a city to assist the use of land more 
efficiently. Even if TOD is a sustainable planning tool on its way to mitigate environmental pollution more 
excellently and to consume less of the energy resources and for environmentally sustainability, the 
concept of "Green TOD" comes into practice. (Cervero and Sullivan 2010) proposed Green TOD, which is 
the combination of both TOD and Green Urbanism. Rather than implemented individually, the synergy 
between these two concepts can bring more environmental benefits (Cervero and Sullivan 2010). Green 
TOD is an environmentally friendly urban form, embeds sustainable and ecological features in planning 
TOD. Addis Ababa is facing the need for planning TOD aiming at sustainable, vibrant, livable, and 
functional transit nodes. The city is investing in LRT/BRT projects and green infrastructures, LRT 
development currently has two lines, but the projects have future proposals to add LRT lines and address 
the significant transit node developments and stations. Thus, to support the redevelopment of transit-
oriented development in a more sustainable way, it should address green infrastructure, clustering 
housing, jobs, and services together, encouraging public transits as well walking and cycling, promoting 
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green areas, using sustainable materials, consuming less energy practices, and enhancing the productivity 
of renewal energy. By realizing the advantages of environmentally, socially, and economically, this paper 
will introduce Green infrastructure's many functions, services, and benefits needed for green urbanism 
development of urban areas and analyse numerous research studies. Furthermore, this paper introduces 
the Green TOD framework on the Addis Ababa LRT. 

2. Theoretical framework 
2.1. Green infrastructure in green TOD 

TOD, as well as Green urbanism, have their principles of creating a neighborhood. However, their 
interlinked framework brings the best practice of transit-oriented development and environmentally 
sustainability around the transit corridor. Calthorpe's concept of providing green infrastructure elements 
like green spaces and public spaces within walking distance of TOD can support protecting the 
environment. With the ecology and habitat of TOD, Calthorpe emphasizes, "Natural features provide a 
visual relief and establish a unique character for a community, whenever possible open space resources 
should incorporate into the design of TODs" (Calthorpe 1993,72). Thus, natural features integrating with 
the new developments are the first step of Green TOD as it results in both nature protection and public 
green access. 
Similarly, the central concept of green infrastructure focuses on environmental sustainability linking 
development with nature and nature with development "the main thought of green infrastructure is to 
link human and nature" (Naumann et al., 2011 ); he describes green infrastructure as an integrated 
service delivery for both ecology and humans. However, GI has been used and defined depending on the 
benefits it gives and the places used. Though there is no, single definition of green infrastructure, there 
are shared definitions based on its benefits. For example (Naumann et al. 2011), (Benedict and McMahon 
2006), (Charles E. Little 1990) see GI from the area of connecting community use and nature; (Briony A. 
2014 ) (Setala, H et al. 2013 ) from its impact on air quality; (Ulrich et al. 1991),(Nordh, H et al., 2009) 
from indicative of good health, and so on. Similarly, (Beatley 2000) emphasizes that nature in cities is 
essential to livability. 
On the other hand, green urbanism also focuses on creating environmentally sustainable city by providing 
a healthy community, both environmentally and socially (Lehmann 2010). Green urbanism introduces 15 
principles in creating a sustainable city. These are (1) understanding climate and context, (2) renewable 
energy, (3) zero waste, (4) water management and quality, (5) biodiversity, (6) sustainable modes of 
transportation and compact polycentric cities, (7) the use of local materials, (8) densifying existing 
districts with mixed-use developments, (9) development of green buildings and neighborhoods, (10) 
focusing on livability and quality of life, (11) local food production and supply, (12) fostering the identity 
and sense of place through balancing conservation and new developments, (13) the urban governance 
and leadership concerned with policies and decision making, (14) education and knowledge, and (15) 
developing countries strategies (Lehmann, 2010; Roggema 2017). Therefore, Green TOD presumes the 
connection between nature and new development. Natural habitats and sensitive environments need 
preservation, and at the same time, facilitate accessibility because the link between these creates a more 
significant public establishment that supports social, economic, and environmental benefits(Calthorpe 
1993). In the same way, Green infrastructure development provides services that deliver environmental, 
economic, and social benefits at the same time. Furthermore, multiply those benefits by connecting to a 
broader network of spaces (Farnham 2010). green infrastructure benefits can help to value and enhance 
the built environment (Samuel M. et al. 2020). 
Listed reviews on the benefits that GI development can deliver for environmental sustainability (Samuel 
M. et al. 2020). The link with green urbanism and measure indicators that support the 15 green urbanism 
principles.   
 
Table 1: Multiple GI benefits  
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Benefits that GI can deliver.  
 

 

A.  Create attractive links between community  
facilities that are safe. 
( Burley,B.A 2018), (Suppakittpaisarn,P.et al. 
2017),(Benedict and McMahon 2006) 

M. Provide environmental  resource for education & skills 
development 
 
(Elliott et al. 2019),(Cole,Laura et al. 2017) 

B. Tender Social interaction 
 
(Mohd Hisyam et al. 2012),(Tzoulas et al. 
2007),(Marusic,B.G. 2015), (Cohen, D. A et al. 
2008) 

N. Provide attractive places for tourism: 
 
(Mekala, G.D et al. 2015), (Valánszki et al. 2018), (Berte E and 
Panagopoulos T 2014) 

C. Support physical activity and improve health 
 
(Tzoulas et al. 2007),(Forest Research, 
2010),(Mick Lennon 2017),(Mekala, G.D et al. 
2015), (Hartig, T et al. 2014)(Jennings, V et al. 
2016 ),(Kondo, M.C et al. 2015) 
 

O. Carbon sequestration     
 
(Mekala, G.D et al. 2015), (Greg Mcpherson et al. 2005), (Gil et al. 
2007) 

D. Improves Mental health 
 
(Benedict and McMahon 2006), (Tzoulas et al. 
2007),(Mekala, G.D et al. 2015),(Ulrich, R.S et al. 
1991),(Tsai, W. et al. 2018),(Shanahan, D. et al. 
2015) 

P. Offer a habitat/habitat  for fish, wildlife species 
  
(Benedict and McMahon 2006), (Briony A. 2014), (Mekala, G.D et 
al. 2015) 

E. Generate attractive living places 
 
(Mohd Hisyam et al. 2012) (Benedict and 
McMahon 2006),(Krekel, C. et al. 2016) 

Q. It secures inward   Investment by providing attractive places 
 
(Forest Research 2010), (NENW 2008 ) 

F. Creates appealing   working/studying place  
     
(Forest Research 2010),(Valánszki et al. 2018) 

R. Creates wildlife corridors 
 
(Charles E. Little 1990) 

G. Enhance and create Recreation routes 
 
(Benedict and McMahon 2006),(Charles E. Little 
1990),(M’Ikiugu et al. 2012) 

S.facilitate energy production and local food production  
  
(Elliott et al. 2019), (Alessio Russo and Giuseppe T. Cirella 2020) 

H.  Improving land/property values & demand 
 
( Burley, B.A 2018),(Benedict and McMahon 
2006),(Forest Research 2010),(Mekala, G.D et al. 
2015),(NENW 2008 ) 

T. Plays a role in the financial and Economic developments 
 

(Forest Research 2010), (Carter, J 1995) 

I. Manage urban run‐off, 
   
(Suppakittpaisarn, P. et al. 2017) (Benedict and 
McMahon 2006),(Forest Research 2010),(Greg 
Mcpherson et al. 2005 ),(Krause B et al. 
2011),(Dixon, K et al. 2007),(Gil et al. 
2007),(Cotner et al. 2010). 

U. Help to reduce traffic accidents 
     
(Coffin, A. 2007), (Dixon, K et al. 2007), (Naderi et al. 2008) 

J. Urban cooling 
    
(Briony A et al. 2019),(Forest Research, 
2010),(Dixon, K et al. 2007),(Gil et al. 2007) 

V. Creates a buffer against drought 
      
(Singh, V.S. et al. 2010)  

K. Improve air quality 
     

W. Reduce sound pollution 
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(Mekala, G.D et al. 2015),(Briony A et al. 
2019),(Forest Research 2010),(Dixon, K et al. 
2007),(Gil et al. 2007) 

(Coffin, A. 2007), (Dzhambov Angel & Dimitrova, Donka 2015) 

L. provide an attractive setting for townscape /   
cultural heritage assets: 
 
(Forest Research 2010),(NENW 2008 ) 

X. forms a watersheds /water   resources 
     
(Benedict and McMahon 2006),(Cotner et al. 2010) 

 
 
This review shows that there is much existing evidence of the benefits derived from green infrastructure 
and their ecosystem services and the benefits needed for compact cities' sustainability. Stresses the 
importance of green infrastructure assets from becoming undervalued and therefore over-exploited in 
planning processes (Jansson 2014). Strategic planning, design, and management of green infrastructure 
assets can increase their potentials and, thereby, their services and benefits in green TOD projects. 
The relationship between the 15 Green urbanism principles in creating environmentally sustainable city 
with the A-X mentioned green infrastructure measure indicators. The listed area of use shares common 
objectives, to provide a multifunctional infrastructure that is connected to the environment. 
 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 1. Use green infrastructure benefits measure indicators relation with green urbanism. Source: own 
compilation from publications. 

 

As shown in numerous research studies, Green infrastructure elements provide many functions, services, 
and benefits that help green urbanism development of urban areas; thus, the development of green 
infrastructure plays a role in the concept of green TOD, which green urbanism and TOD gave birth to the 
concept of it. 

The concept of "Green TOD" yields the benefits of social ,economic and environmental sustainability is 
empathized by (Cervero and Sullivan 2010). The authors registered that Green TOD "reduces the Vehicle 
Kilometer Traveled (VKT) by shrinking the city's environmental footprint and by encouraging using 
walking, cycling, and public transit system" (Cervero and Sullivan, 2010 p. 4). Thus, this will give an 
advantage in reducing the greenhouse gas emission that comes out of vehicles. (Newman et al. 2009) 
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emphasized that introducing a resilient city can reduce emissions from its primary sources. According to 
(Beatley 2000), the goals of green urbanism are to reduce the footprints of cities and enhance the 
relationship between the connection between nature and cities for environmental sustainability. 
Likewise, (Naumann et al. 2011) identify GI as a link to humans and nature; it creates the foundation for 
green urbanism's role in green TOD. For example, green roof architecture in Parkroyal, Singapore, and 
surface parking converted to a green kid's playground in Rieselfeld, Germany. 

Another best practice of Green Urbanism is converting surface parking into kid's playgrounds and green 
spaces for the community in Rieselfeld, Germany. Such a method protects rainwater seeping into the 
ground to replenish groundwater, Thus working in green infrastructure strategies helps Green urbanism 
"reduce energy waste and increase energy efficiency, and they move in the direction of satisfying energy 
needs through renewable sources" (Beatley 2000, 258). Environmental sustainability is the target of 
green TOD and green urbanism can "deliver sustainable, zero-waste living and energy self-sufficiency" 
(Cervero and Sullivan 2010, 4).  

 

2.2. Benefits of TOD with Green Urbanism (Green TOD) 

As mentioned above, TOD principles combine with green urbanism create the new theme, called Green 
TOD. Both TOD and green urbanism combined to enhance a transit node and the enviroment. 
Accordingly, green TOD can mark up to a 35% decrease in the carbon emission than the normal TOD 
development (Robert Cervero and Sullivan 2011). These benefits are:  

1.    Higher Densities: Whenever the environmental footprint decreases, the travel demand will also 
decrease. Thus, in a higher community, densities encourage trains and buses to create transits more 
conveniently to encourage ridership. 

2. Mixed land use: Diversity of uses such as housing, shops, restaurants, workplaces, and other activities, 
when placed together, invites more walking and cycling to reach a destination. Green TOD might also 
help to grow small-industries electric vehicles around the transit node. This practice can swap in creating 
a green community around central transit stations. 

3. Reduce surface parking and impervious surfaces: Replacing paved surface parking into green areas and 
playgrounds can lower urban heat island, reduce the surrounding air pollution and decrease water 
pollution from the stormwater runoff increases groundwater recharge. Green TOD can also be a “ kids-
friendly TOD” (Cervero and Sullivan 2010, 4) that uses the shared spaces as a playground area. Rather 
than having a private space, the playground help to socialize, gather and congregate.  

4. Solar energy production at the stations: Solar energy around transit stations can power light-rail cars 
and charge shared electric bikes and cars. The energy that comes from solar can further enhance green 
TODs. To sum up, the benefits of Green TOD is to establish a green city, promote walking, cycling, and 
public transit, use renewable source of energy, and manage stormwater runoff (Cervero and Sullivan 
2010).  

Nevertheless, the concept of Green TOD yet focuses on defining the concept and establishing the 
framework. It lacks the planning model to implement it on the ground. Therefore, this paper will try to 
develop planning principles for the Addis Ababa LRT corridor derived from TOD and Green Urbanism 
principles that regulate city planning. 
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2.3. Green TOD principles 

Planning factors of Green TOD derived from both concepts. Each concept has its criteria and indicator for 
local development. All aspects of the review of urban design, planning, landscape design, and 
environmental elements are categorized.  

Table 2. Green TOD principles planning factors and principles 
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Urban growth boundary   Definition of an area that can be developed  

Density development  Medium or high-density development  

Diversity of land use Compatible and related land use mixing  

Small blocks  Blocks should be small to promote non-motorized transit.  

Public transit Prioritize development around transit  
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Non-motorized transit  Promote non-motorized transit through a well-developed 
pedestrian path   

Car control Put in place measures to control cars, limit parking lot. 

Public green space   Well distributed access to green spaces   
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 Green Infrastructure 
and green buildings 
(Ecological)   

Construct high-quality resource-efficient building and 
streets  

Renewable energy 
district  

Expand the opportunities to use the local source of 
renewable energy  

Waste management  Classify waste for its be reuse  

Water efficiency   Avoid water waste & conserve water.   

 

A quantitative spatial index developed in the above table based on several indicators related to TOD and 
Green urbanism concepts. However, these essential factors that feature in Green TOD stress more on 
TOD principles yet tend to incorporate the strategies of Green Urbanism. These are the critical principles 
developed from some European cities that successfully achieved in applying Green TOD around transit. 
Nevertheless, the performance of each principle may differ according to the condition, law regulation of 
the city. For instance, in the case of Addis Ababa heating cooling system of the building may not be 
applicable since the city is a tropical area. Understanding the local climate context and using local 
material for development is essential. Therefore, Green TOD is a complete planning approach in line with 
those guidelines. Nevertheless, to implement Green TOD in an urban area is supported by its 
quantification. 

3. Study Area 
The study area of this research is in Addis Ababa, the capital city of Ethiopia. Addis Ababa is known as the 
home to the Africa Union (AU) and Africa's diplomatic capital. The city-regional government launched the 
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first Light Rail Transit (LRT) system on September 20, 2015, and is planning for Bus Rapid Transit (BRT). 
The full extent of the railway network is 31 kilometers and comprises 39 stations. 

Furthermore, after the development of the LRT, the City Government of Addis Ababa approved a new 
Structure Plan in 2017 to guide polycentric development connected by efficient use of the transportation 
system. Thus, TOD proposed to approach safe and reliable movement of people while maximizing land 
use potential by mixing and diversifying functions. However, some of the biggest challenges to 
approaches the sustainable developments are: 

1. Land-use Zoning: lack of integration of residences with work, services, infrastructure, which creates 
high traffic congestion in peak hours  

2. Transportation: lack of mass public transportation system and quality of its services, depending on the 
private vehicles and mini-bus taxis.  

3. Materials: use unsustainable building materials and designs, which adapt to Western developments 
and weak environmental control mechanisms. 

4. Density: low rise developments on the city's outskirts, fragmentation due to vacant land parcels. 

5. Quality: inner-city deterioration  

6.Green infrastructure: lack of a strong GI development strategy 

Therefore, the introduction of green TOD can contribute to solving the problem mentioned above. These 
the strategy can enhance the benefits of the TOD by creating a sustainable transit node.  

Namely, the first phase of Addis Ababa's LRT is known as E-W and N-S lines (Green and Blue) (Fig. 1). The 
E-W line is 17 kilometers long connects the Ayat neighborhood to Torhailoch, passing through the city's 
main centers, Megenagna, Meskel Square, Leghar, and Mexico square. The N-S line with a total length of 
16.9 kilometers passes through Merkato, Lideta, Leghar, Meskel Square, and Gotera connecting Menelik 
II square to Kality. The full extent of the railway network is 31 kilometers and comprises 39 stations see 
figure2.  

 

 

 

 

 

 

 

 

 

Figure 2. Addis Ababa city expansion from 1975 to 2010 E.C (Left), Addis Ababa LRT  map (right) Source: 
Addis Ababa City Adminstiration 

3.1. Identification of indicators 

The findings of the site, St. Estifanos station, are structured into site analysis, structure plan, and planning 
guidelines, based on the principles of integrating land use and transport system. Thus, TOD focuses on 
density, diversity, design, green space, pedestrian-friendly environment with better accessibility aspects, 
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while the transport system focuses on enhancing better public transit systems and increasing the 
transport demand. 

3.2. Site analysis 

St. Estifanos station is located along the major center of the city, located along the E-W line of the Addis 
Ababa LRT project. The station's location is in the Kirkos sub-city of the city, covering three zones see 
figure 2. The train station is on an elevated level with stairs. The buffer area for stations is 800 m, a 
comfortable walking distance (Schlossberg 2007). Within walking distance of the station, there is a public 
open square. The square has different activities throughout the day. 

 

 

 

 

 

 

 

 

 

Figure3 Location map St. Estifanos station. Source: own compilation 

The site covers an area of 2.01 km2 within 800 m comfortable walking distance for the case of Addis 
Ababa. Therefore, the station is near the public square, to create a link between the public square and 
the surrounding area is very important. Moreover, the neighborhood includes a park within walking 
distance. The Park is not fully accessible (yet creating a link to the park is very significant) to the 
surrounding area. Another critical factor is the palace (residence), and UNECA (United Nations Economic 
Commissions for Africa) headquarter office is within walking distance of the station. The city planning 
strategy is to convert the palace into a national museum and park, which is open to the public. Therefore, 
proposed the palace to become a museum connecting with the park around it. The national stadium is 
located within this neighborhood too. Therefore, all these nodes of the land use are intended for future 
TOD development.  

1. Land use: density and diversity  

The two major roads cross the site: Boles street, which connects to the airport area, and Menelik II street 
connects to 4 kilos. The east and west street connects the primary corridor of the city. The diversity of 
land use within the neighborhood showed in figure 3. The area's land use is more balanced, having 
schools, shopping malls, hotels, and office towers within 800 m walking distance from the station. The 
highest percentage of the land is related to residential use covering almost all the plots within zone 2. 
The mixed-use commercial frontage is very low in percentage comparing to other land use activities. 
Zone 3 mainly consists of green areas, and administration uses. Thus, the St. Estifanos station area has 
diverse land use such as residential, service, administration use, particular use, and green areas. 
However, the green area and the administration's domination within walking distance of the site limit the 
development around the area. Therefore, a more diverse commercial approach should be addressed, 
especially around the residential and prominent frontages of the street. 
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Figure 4  Land-use and vehicular access of St. Estifanos station. Source: own compilation 

The density of the neighborhood varies according to the building height and the plot around the site. 
Even though most of the residential areas are G+0, the building height within site varies from G+10 to the 
lowest G+0. And some of the commercial buildings are G+5 and above; therefore, as TOD developments 
stress the high-density development, this concept also needed to be addressed, especially around the 
residential and administration area of the neighborhood. 

2.Design: open spaces and Street patterns  

The dominant public open space provided within walking distance is the 'Meskel Square,' used as a multi-
activity space; Used as a running track in the morning, a social gathering, holiday celebrations, and kid's 
play. However, no significant visible consideration for the public realm as no pedestrian paths are 
available, and no public space amenities are visible. The connection is feeble from all the streets to the 
public square. 

sometimes the public space is used as a parking space for cars. Connections of multiple nodes to the 
public square are available, but it shows a poor pedestrian path design because the streets designed are 
for cars at a high traffic level. There is no calming traffic system around the square; due to these reasons, 
the pedestrian feels unsafe around. This public can easily be developed into a green square to calm the 
surrounding commercial activity and high traffic speeds. Moreover, the main transportation system 
within the site is public and private vehicles. The street hierarchy within walking distance of the station 
ranges from the high traffic road into the local street around the residents. The main road has three lanes 
on each side, and the secondary street has two lanes on both sides. A transit connection with another 
transport system is not compatible. 

3.Connectivity and public realm 

 The neighborhood street designed is for motor vehicle users. Thus, the site accommodates various road 
types, ranging from main arterial streets to the local streets giving priority to auto vehicles. The main 
arterial street has a three-lane on each side, where the sub arterial accommodates two lanes on each 
side and one lane on each of the minor arteries. Various bus stations are found in proximity to the LRT 
station, ranging from 50 m to 600 m, yet it is not enough to support the demand for transportation. The 
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availability of pedestrian sidewalks is seen in the main arterial and sub arterial streets, as seen in figure 3. 
Nevertheless, in most of the streets, it can be seen there is no consideration of the public realm for 
pedestrians—figure 4 shows the connection nodes visible around the neighborhood. However, in most of 
the nodes, it is poorly designed for pedestrians. Such nodes should be recognized and designed into open 
public green spaces.   

4.Results and Discussions  
4.1. Structure plan guidelines for green TOD 

The structure plan guidelines for TOD were planned on the benefit and vision of livable transit nodes for 
Addis Ababa and done by focusing on the need of the people to utilize a polycentric pattern with a 
compact density connecting to essential services, getting easy access, and creating a high-quality life 
urban environment. Thus, the concept of TOD is led by the need to address: (1) a compact neighborhood 
with diverse land use (retail, services, employment, and civic spaces), (2) sustainable transportation 
access by reducing the dependence on private vehicle and encouraging NMT and public transit (3) 
environment and landscaping (green areas, open spaces, and parks). 

4.2. Concept Principles Development 

 

 

 

 

 

 

 

Figure 5 Conceptual principal development. Source: own compilation from publications 

4.3 Framework components of green TOD 

4.3.1 Diverse neighbourhoods with efficient buildings  
The area is mainly commercial offices and residential and administrative offices as shown on the existing 
land use. Thus, to enhance a livable neighborhood, the area can envision a diverse mixed-use 
development that includes all services and activities within walking distance of the transit station. The 
neighborhood is known as its main public square. Thus, the TOD proposal should include the center of 
cultural, tourist, and entertainment destinations. Active commercial frontages with better access to 
pedestrians are needed in the TOD planning concept 
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Figure 6 Proposed land-use. Source: own compilation 

4.3.2 Active Transport system  
Designing TOD should first favor pedestrians as well as cyclists. The old trend of the city Addis Ababa 
planning system was dependent on designing for motorized trips. Thus, the connectivity of the TOD 
proposal will enhance the different transportation systems. Pedestrians should prioritize providing a safe 
and vibrant pedestrian street by providing better seating, shades, trees, and creating a green corridor. 
Connection of the transit station with another public transport system also needs a priority. Furthermore, 
a connection of pedestrian streets to public spaces and green areas (parks) also needs high-quality 
attention. Thus, the proposal is enhanced to build and encourage non-motorized transport holistically.   

4.3.3 Green Infrastructure 
Assets of green infrastructure like Public spaces, civic spaces, street trees, institutional green spaces, 
Greenspace along rail corridor, Roadside green space, Amenity green spaces, Urban forest, Greenways, 
Greenbelts, Green roofs, community woodlands, Green walls, Wetlands, Groundwater recharge areas, 
sustainable drainage system SuDS schemes, Private gardens areas are places where the community’s 
gathering or social interactions create. Thus, the proposal should include green infrastructure assets to be 
enjoyed by the residents and visitors. Proposing Green infrastructure pocket spaces (green areas) and 
nodes of the street and connecting this node will also create a safe environment for pedestrians.  

 

 

 

 

 

 

 

 

 

 

Figure 7 Green infrastructure Corridors . Source: own compilation 
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4.4 Discussion  

The shape of the built environment determines the characteristics of the neighborhood. The spatial form 
of the area has a significant impact on the livability and vibrant quality of life. However, neglecting how to 
create a green pedestrian-oriented development, livable/vibrant places, walkable neighborhood leads to 
lifeless development in social, environmental, and economic benefits. Despite all these, scholars argue 
that modern cities and urban settlements give priority to motor vehicles neglecting pedestrians and 
bicycle networks (Elsheshtawy 2004). Thus, St. Estifanos station proposed the strategy envisioned 
through the indicators mentioned in the table below. 

Table 3. Dimension indicators and recommended guidelines 

Dimensions/ Indicator  Recommended guidelines  

 

 

Density/ diversity 

◼ Provide high destines to enhance transit investment. 

◼ Allow high-density development   

◼ “Wedding cake” density development  

◼ Ensure comfortable walking distances between points (i.e., 
800 m) 

◼ Intensify land uses  

◼ Provide services within a radius of 800m ( at least six 
services ) 

 

 

 

Walking and connectivity  

◼ Creating more open spaces 20-40% by accommodating 
connected pedestrian network including shading, landscape 
design, and amenities,  

◼ Enhance pedestrian accessibility 

◼ Provide small blocks  

◼ Ensure modal integration (i.e., connections between buses 
and trains). 

 

 

 

Public realms  

◼ Provide pedestrian/cyclist-friendly streets that directly 
connect local destinations.  

◼ Provide a continuous network of the sidewalk.  

◼ Apply traffic calming devices (i.e., speed bumps, medians, 
lower speed, signal timing, and narrow roadways).  

◼ Give priority for both pedestrian and cyclists on designing 
the project  

 

 

User-friendliness  

◼ Ensure high quality of design of the main transit stop. 

◼ Provide attractive, comfortable, informative, and sheltered 
transit stops. 

◼ Ensure its accessibility and safety to all users (handicapped, 
children, elders). 
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◼ Ensure modal integration (i.e., connections between buses 
and trains). 

 

 

 

 

Green Infrastructure 

◼ Encourages active travel, jogging, walking, and cycling 

◼ Space to play for children Restorative, uplifting and healing 
for both physical and mental health conditions 

◼ Protect the distinctiveness and character of the district and 
its settlements 

◼ Enhance an area’s image 

◼ Run-off reduction by increase in impervious surface, storing 
water in green structures like trees, green roofs, or walls 

◼  Produces green link/corridor 

◼ Provide opportunities for residents to interact with urban 
nature 

◼ Ability to perform several functions  

◼  Roof gardens and yards as a source of urban farming. 

◼ Introduction of Green roofs , vertical gardens and 
permeable surfaces 

 

 

The concept of Green TOD as a sustainable tool that enhances a city's environmental sustainability is 
becoming very important, and it is more viable to plan and implement in Addis Ababa. St. Estifanos 
station is the best example of a suitable neighborhood for residents and visitors. That people dominate 
the streets and public spaces. Due to many reasons people feel comfortable walking and do some sports 
activities around the public square. Thus, St. Estifanos station emphasizes a higher quality of life for 
residents and visitors and mobility systems. However, this article proposes introducing Green TOD to set 
an example to all the neighborhoods around the city. These, to promote Green TOD, the principles 
mentioned below aimed at creating a foundation for smart cities that is an integration of TOD and Green 
Urbanism. Thus: 

4.4.1 Green Infrastructure assets: provide recreational areas for the residents and enhance the 
environmental quality and beauty of the space. Thus, in the St. Estifanos station neighborhood, replacing 
the parking areas into a green area and playground lower the urban. Replacing asphalt paved streets with 
other sustainable pavement materials can also decrease water pollution from the stormwater runoff into 
the lake, and at the same time, it increases groundwater recharge. 

4.4.2 Renewable Neighbourhood: PV is the primary source of solar energy installed for housing 
and other commercial buildings. These renewable energy strategies can fit the successful TOD projects in 
Ethiopia to create a sustainable neighborhood and city at large. Thus, declaring solar energy in Addis 
Ababa will address the agenda of Green TOD that has been successful in other cities. This concept 
enables the use of renewable energy that can lead to a healthier city.  

4.4.3 Green Buildings: Green buildings for TOD means constructing high-quality and resource-
efficient buildings. In this case, avoiding using glazes, using more environmentally friendly materials can 
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enhance the city's sustainability. Buildings should also incorporate many natural green features to 
enhance the weather inside the building outside the buildings. More emphasis should be given on 
awareness to convert the buildings into horizontal gardens to alleviate climate change. The parking 
surface should also be converted into a green surface area.  

4.4.4 Water efficiency: Water efficiency is emerging as an integral component of Green TOD 
development. Indeed, the government must set a goal of water-sensitive urban design developments, 
which helps in reducing the ecological footprints by saving water and using recycled and stormwater. By 
incorporating such designs, TOD designers can bolster water efficiency and further enhance this 
efficiency by introducing awareness and other TOD development activities. Therefore, each person's 
water consumption should reduce through eco-cycle installations, low flush toilets, and air mixer taps. 
Furthermore, the government should put a limit on households to reduce consumption. Rainwater from 
the roofs and open spaces should be drained into a wastewater treatment plant. Stormwater from the 
paved streets should also be treated before it goes to the rivers around.  

4.4.5 Waste Management: Waste management is another important variable for a successful Green 
TOD plan. The government should address an eco-friendly solution for waste, water, energy, and sewage 
for housing, commercial building, and offices. Mandatory waste sorting strategies to optimize the use of 
recycling and minimize waste should be planned. This scenario's recommendation is categorized 
according to a model that attempts a linear system that consumes inflowing waste and discards out 
flowing energies. These waste eco-cycle disposal bins should be introduced. Moreover, these wastes can 
be transported through the underground piping system and convert into energy. For sewage, a 
wastewater treatment plant should be built to treat the sewage for biogas and cab used into fertilizer.  

. 

 

 

 

 

 

 

 

 

 

Figure 8 Waste to energy flows categorized into four types of waste. Source: own compilation 

4.4.6 NMT : Sustainable transport strategies are one of the significant contributions to Green TOD. 
Addis Ababa has created a sustainable TOD by enhancing the quality transit stations and designing dense 
and diverse TODs. However, pedestrians' and bicycles' priority has not been a high priority; perhaps these 
TOD projects create tremendous congestion in the city. Thus, great emphasis should be given to the NMT 
users around TOD.  

Car control: Various strategies and initiatives have been taken to reduce vehicle pollution; as the cities 
are overgrowing, the number of vehicles is increasing. Thus, some of the prevalent causes of congestion 
are still rooted in growing cities. Therefore, to pursue sustainable transport and create a safer and livable 
city, car control should be implemented around TOD. A strategy that prioritizes public transport, walking, 
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and bicycles should be introduced ahead of private car uses. Carpools should also be added to reduce the 
number of vehicles on the street. Another essential car control strategy is a parking system. On-street 
parking should be banned around transit stations. Support Ground-level public parking to minimize 
parking along the street. In a new development of TOD to reduce car use, a fully developed bus line and 
LRT line should be built. 

Therefore, integrating land use and transport system is the primary approach to creating a vital and 
vibrant neighborhood within the transit node. It also enhances the economic development of the city. 
Thus, St. Estifanos station can be defined as a successful transit node and the area near the square. This 
article is significant to the urban planning in Addis Ababa because the structure plan of the city is 
envisioned to have a TOD approach to adopt the critical concepts of green urbanism and TOD in the 
selected node. Thus, this article can lead as an example of integrating rail transit and the city 
development approach following the approach of the structural plan of the city. 

4.4.7 Connecting Green infrastructure; An environmental focus on the public realm is also one of 
the most important indicators in green TOD design. Professionals should advocate that parks and public 
plazas should fundamentally integrate into TOD. A compact and high-density building should focus on the 
public realm, such as public parks and plazas, as it effectively brings nature and multiple benefits back to 
the built environment. Therefore, more attention should be given to landscape aspects and green 
corridors drawing the natural surroundings back into developments.  

4.4.8 Walkability; Designing the quality of the walking environment with proper shade and tree cover 
encourages people to move around comfortably, protected from rain and sun. Designers should also 
consider the climatic zone of the area to consider the plants that grow within the city. Developments 
should consider transit accessibility and safety and act as attractive destinations that work climatically by 
providing thermal comfort. Thus, both the transit node and area of accessibility must be considered when 
planning for TOD. Additionally, stations should also be aesthetically pleasing with lights and comfortable 
air breezes around.  

4.4.9 Landscaping; Landscaping and planting are also emerging as indispensable components for 
TOD. People should feel comfortable when walking around transit nodes. The city Addis Ababa is found in 
the tropical zone, so the design should recognize the importance of 'deep planting' and suggest that 
'green walls' should become integral components of tropical TOD. Planting trees that are essential for the 
tropical zone is a core component. As mentioned above, water management, such as harvesting 
rainwater and recycling greywater, is also emerging as an integral part of tropical design. 

5. Conclusion 
Green TOD is relatively becoming the new concept of TOD development in recent years. Most studies 
have been focused on TOD, while few studies and few countries applied this concept to conduct 
empirical studies. Therefore, this research emphasizes the literature review to illustrate Green TOD's 
underlying theory and concepts of Green TOD. Thus, combining the two concepts of TOD and Green 
Urbanism explores the criteria for developing Green TOD. This paper suggests further that Green 
infrastructure comes as one of the main strategies in achieving green urbanism. It holds connectivity and 
multifunctionality as its core; thus, the paper listed its benefits. How green infrastructure benefits 
integrated to green TOD, through the literature review, TOD identified land use density, land use mix, 
urban design, destination accessibility, and transit station identity; and green urbanism identified green 
building design, zero waste community, the recycling of water resources, the use of renewable energy, 
and urban open space. That showed the relation with green infrastructure. With several environmental, 
economic, and social advantages, Green TOD offers some goals by emphasizing more pedestrian and 
biking friendly with public transit over auto-mobility. St. Estifanos neighborhood, with its highly densified 
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building with its existing ground floor and mixed land uses, made destinations closer and creates a 
pedestrian-friendly environment. However, the city's environmental performance should be enhanced as 
fast as the present day of pollution emission. As the government strategy prioritizes public transport, 
private vehicles are still increasing with the increase in GDP in the city. for green urbanism, a more 
holistic view of planning should be implemented, which is Green TOD, introducing green infrastructure, 
minimal waste, low emission, and using renewable energy.  

Integrating the elements of Green urbanism and TOD in this neighborhood can make it a simple design. 
Installing a renewable energy source, converting waste into energy, car control, water management, and 
reducing surface parking and impervious surfaces are all completely carbon neutral systems.  

As mentioned, the advantage of Green TOD is highly impeccable. Even though the project may take more 
time and money, various departments starting from the government, private sector, and researchers, 
must be deeply involved in the planning and designing process. Green TOD offers highly walkable and 
transit-oriented neighborhoods. These can help people to travel from anywhere to everywhere, which 
results in a segregated community. Green TOD offers more choices on where to live and how to travel. 
Once green TOD has adopted, it become easy to adapt the principles and apply them in other local TOD 
developments. 
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Abstract 

There are some differences in terms of spatial form in our cities that constantly change and grow 
with the developing technology. While some neighbourhoods develop with an organic and 
spontaneous urban texture, some neighbourhoods may have a grid or radial form. This study 
aims to examine the relationship between the crime rates and socio-spatial formation of the 
settlements. In this context, the adjacent Akşemsettin and Hırka-i Şerif Neighbourhoods, which 
are located in the Fatih District of Istanbul, Turkey and differ in spatial textures, have been 
selected as the study area. The former one has a grid form that was planned after a big fire that 
destroyed the traditional organic urban form. The latter one still exists with its traditional organic 
urban form with dead-end streets. The study area is examined through Oscar Newman's concept 
of "Defensible Space" and "Space Syntax method" developed by Bill Hillier & Julienne Hanson. The 
street networks of the grid and organic forms are analysed by the Space Syntax method in terms 
of axiality, intelligibility, connectivity and integration. Increasing crime rates and safety concerns 
as a result of rapid crowding of cities affect local and central governments' policy, planning and 
design decisions. This research forms an important basis for these decisions to create safer 
spaces in our cities and ensure that all public places of the city, such as streets and parking areas, 
provide a safe environment to the users. At the end of the study, it is expected that important 
results will be determined on how urban texture affects crime rates and sense of safety and what 
kind of factors should be taken into consideration in line with the city planning criteria. 
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1. Introduction  
The city is a reflection of the moral values and community life that gives it meaning. Spatial forms include 
social processes, and social processes are essentially spatial (Carey and Harvey, 1975). The need for city 
streets to provide a prosperous environment to its residents at all hours of the day and night is inevitable 
in terms of the sustainability of social life. Public spaces such as streets, avenues and squares of cities can 
be open to pedestrian use as safely as private-semi-private spaces, only if the urban space can be made 
into permanent safe spaces. At this point, the important thing is that it allows the place where they are 
located to create a safe environment rather than the feeling that the members of the society are 
protected. In order for the social life and activities to progress in a healthy way, it is important for 
individuals to have control over the space, and this can be achieved through the design of the urban 
space. In Newman's words, for a group to determine the norms of behaviour and the nature of the 
activity possible in a particular place, it must have clear and undisputed control over what might happen 
there. The design may enable both residents and outsiders to identify when an area is under the 
undisputed influence of a particular group, dictating the activity taking place in it, and who its users are 
(Newman, 1996). 

The individual has a sense of belonging to the place at the level he has control over the urban space and 
becomes sensitive to his environment. Social coexistence is inevitable for individuals who protect their 
space by being responsible, and in this respect, neighbourhood awareness can be formed in the society. 
According to Colquhoun (Colquhoun, 2004), creating a healthy society, generating an environment where 
people think they belong and considering security as a need in this environment are indicators of a 
civilized life. 

The aim of this study is to examine whether the phenomenon of crime differs according to the texture of 
the urban space that the residential areas have, and whether the urban texture is a factor in creating a 
safe space. This research covers two neighbourhoods, Akşemsettin Neighbourhood and Hırka-i Şerif 
Neighbourhood, which are located in Fatih District of Istanbul province, with different spatial forms but 
socio-economically similar. While the study deals with the phenomenon of crime in the theoretical 
framework, it also examines the relationship between the spatial textures of these neighbourhoods in 
terms of morphology. The spatial form of both neighbourhoods is examined in terms of 5 main 
components (territoriality, natural surveillance, image, milieu, and safe adjoining areas) that make up 
Oscar Newman's Defensible Space. In addition, the morphological structure of both study areas is 
examined with the axiality, connectivity and integration analyzes of the Space Syntax method, and street 
usage densities are correlated with the Gatecount method. 

2. Literature review: Spatial and Criminological Approaches 
Many theories have been put forward in order to understand the correlation between space and crime 
and to prevent crime by using design effectively on human behaviour in many disciplines such as city 
planning, urban design, architecture, psychology, sociology and criminology. In this context, the first 
studies examining the connection between crime and space emerged in the 1960s. The studies of Wood, 
Jacobs and Angel examining the impact of urban design on crime constitute the first studies in this field. 
Jacobs's "Death and Life of Great American Cities" and Angel's "Crime Deterrence through Urban 
Planning" are the first works that put forward in which the basic concepts of space and crime. Later, the 
theories put forward by Wilson and Kelling in 1969, Jeffery in 1971, Newman in 1972, Cohen and Felson 
in 1979, Brantingham in 1982 and Clarke and Cornish in 1985 emerged as theories that complement or 
improve their predecessors. These advocated theories generally aim to build a self-controlled 
environment by designing the built environment to reduce the motivation of a potential criminal, make 
crime more difficult, and minimize the benefit that can be obtained. 
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The Theory of Broken Windows aims to reveal the relationship between the disorder of urban space and 
the formation of crime. According to this theory, any disorder in the urban space plays an important role 
in the realization of the crime. “Broken windows” is an indication of disorder and lack of belonging in 
urban space (Wilson and Kelling, 1982). According to the theory, when one of the windows of a building 
is broken and not repaired, it is inevitable that other windows will be broken or damaged by potential 
criminals. Considering that the place is uncontrolled, the extent of the damage will gradually increase and 
it may become an environment suitable for crime. In this respect, the damaged, unrepaired, neglected 
and dysfunctional conditions of the buildings and their facades in the urban space are seen as 
unattended, unclaimed and uncontrolled areas of that space within a certain time frame. Therefore, it is 
foreseen that these areas have a potential function in terms of enabling crime. 

Routine Activities Theory deals with the time and space of the crime have taken place (Cohen and Felson, 
1979). According to this theory, the reason for the formation of crime stems from the daily activities of 
people outside their homes. According to this theory, crime only occurs when a motivated criminal and a 
suitable target meet in a place where there is insufficient control and within the same time frame (Clarke 
and Eck, 2005). With this theory, Cohen and Felson add the time dimension to the crime-space 
relationship in the classical sense. It can be a person or an object specified as a target in the theory. A 
suitable target is determined by the criminal by this four factors: Value (Value of the property), Portability 
(Valuables that can be easily transported), Visibility (Visibility of the Target), Accessibility (Accessibility of 
the Target) (Felson, Clarke and Webb, 1998). What is meant by the lack of guards is the security guards, 
technical equipment and the design of the space. 

Rational Choice Theory is based on the assumption that crime is based on reasoning and logic. The theory 
explains how the criminal makes sense of the space in case of committing a crime and what kind of 
opportunities he sees in the space. It basically predicts that committing a crime is based on the benefit-
harm calculation and that a criminal will make a rational and logical choice whether to commit a crime or 
not (Clarke and Cornish, 1985). The potential benefit and potential harm a criminal will receive before 
committing the crime is one of the most important factors. According to the theory, a criminal does not 
choose to commit a crime when the gains are less than the risk to be taken. In the decision-making phase, 
the potential criminal's previous experiences, moral values, self-perception and foresight as well as the 
current conditions are effective. At the next stage, if a crime is to be committed, the type of crime is 
decided (Doğan and Sevinç, 2011). 

Crime Pattern Theory examines the victims of people with the potential to commit crimes and the 
reasons for choosing the space where the crime will be committed (Brantingham and Brantingham, 
1982). According to the theory, crime usually occurs where the activity areas of offenders and victims 
intersect (Felson, Clarke and Webb, 1998). The theory is essentially concerned with how people and 
objects in motion in space and time are involved in crime. As in the routine activity theory, this theory 
examines the space where the crime takes place over the areas where routine activities occur and argues 
that the occurrence of the crime is determined by the routine activities of the potential criminals (Justice, 
2005). 

People who are prone to commit crimes generally prefer city centres and nodal points in the city to 
commit crimes (Beavon, Brantingham and Brantingham, 1994). In this respect, actively used areas of the 
city such as bazaars, markets, shopping centres, and streets where pedestrian use is intense, become 
common intersection spaces  where criminals and victims can carry out their activities. The spaces where 
the victims actively perform their routine activities are the areas where the probability of crime is high. 
Beavon and Brantinghams (1994) argue that crime can be prevented by examining the spatial distribution 
and timing of crime types. 

The Defensible Space Theory, put forward by Oscar Newman in 1973, is based on an approach to 
preventing crime through design in residential areas. In essence, the theory states that a space functions 
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as a natural barrier against potential crimes that may occur through its design and ownership by a certain 
number of users. In order for this to happen, it is important that the space is designed according to 
certain criteria and that it gains functionality. Strengthening the relations of the residents with each 
other, being in social solidarity, creating a sense of belonging in the space, the active use of streets and 
other public spaces are among the important components of this theory besides the physical design 
measures such as good lighting, reducing secluded spaces, increasing the visibility of public spaces with 
less-story construction, and the effect of housing types on the street control of the residents. 

According to Newman's Defensible Space Theory, the following 5 components are important to 
understand that space is defensible (Newman, 1972); 

▪ Territoriality means that residents have a sense of integrity and inviolability in their home. 
Houses should figuratively resemble castles – shelters outside should be accessible and usable 
only by residents. 

▪ Natural Surveillance, where constant surveillance by space users is assumed to effectively 
prevent people from committing a crime because their actions will be easily observed and 
identified. 

▪ Image means that users' sense of security is affected by the condition and appearance of the 
space. A neat, tidy, easy-to-understand space indicates that it has an active owner and is 
therefore cared for and controlled. Broken windows, ubiquitous graffiti or ramblingly leftover 
rubbish on streets indicate that the area lacks adequate control. 

▪ Milieu should be understood as all external factors that create a vacuum in terms of security. An 
important factor in the safety of the neighbourhood is the presence of public and semi-public 
spaces (shops, restaurants, etc.) in the neighbourhood. Users of such areas may enter the private 
residential area, violating the privacy of residents and creating a potential threat. Another 
important factor is the distance from police stations, fire stations and various other public 
security agencies. 

▪ Safe Adjoining Areas means that it is possible to control not only a person's private area, but also 
the gateways to it. In this way, it is possible to identify a potential attacker even before the 
privacy violation occurs. Newman's suggestion is to design the passages so that they can be seen 
from inside the circles. 

Apart from the 5 main components in Newman's Theory, it is also important how he defines the housing 
structure in terms of a space being defensible. Newman divides residential buildings into three categories 
and examines the design criteria accordingly. The 3 main types of housing that Newman defines as 
housing units are (Kowalczyk, 2017);  

▪ Detached houses (detached, semi-detached and row houses), 

▪ Buildings without elevators 

▪ High-rise buildings 

It is important that these housing types are different in terms of their area sharing. Since the number of 
housing units is very high in high-rise buildings, common area sharing is more than building structures 
with elevators and detached structures. According to Newman, the more people share a space, the lower 
the sense of ownership and responsibility for that space and, as a result, the lower the level of control 
exercised over it. This means that foreigners, who potentially pose a threat to residents, have easier 
access to buildings with a large number of residential units. Newman argues that the level of crime in a 
residential area depends on: 

▪ The height of a building (and consequently the number of residential units sharing an entrance) 
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▪ Number of flats in a building 

▪ Number of other residences in the neighbourhood 

The main purpose of the Defensible Space method is, in Oscar Newman's definition, "to reconfigure the 
physical order of communities to allow residents to control the areas around their homes" (Newman, 
1996). The subject of defensible space refers to the spatial structuring itself in relation to neighbourhood 
relations. The structuring of the space is such that the space itself is another factor that preserves 
neighbourly relations. Neighbourhood relations automatically assume a protective role in the naturally 
built environment that develops in organic form. Another factor that strengthens the neighbourhood is 
its protective role. It is a fact that organically formed living spaces are designed to maximize what 
Newman calls Defensible Space (Abu-Lughod, 1987). 

Table 1. Spatial and Criminological Approaches 

Theory Scope Problem Spatial Feature 

Broken Windows 

View ➢ Buildings/areas that are 
neglected, unrepaired, 
derelict 

➢ Small problems that are 
overlooked pave the way for 
bigger problems 

➢ Irregularity and lack of 
belonging, lack of control in 
urban space 

➢ Negligible and dysfunctional 
buildings and areas 

➢ Broken, outdated, urban 
furniture and lighting elements 

➢ Uncollected garbage, broken 
glass building 

Defensible Space 

Belonging, 
sense of 
ownership 

➢ Residents do not own their 
living spaces, have no ties of 
belonging 

➢ Weakness in social 
interaction, poor neighbourly 
relations 

➢ Avoiding using a place that 
feels unsafe makes it more 
unsafe 

➢ Inability to distinguish 
residents 

➢ Spaces with / without public / 
semi-public / semi-private / 
private space distinction 

➢ Blind and secluded spaces 
formed by wrong planning and 
positioning of buildings 

➢ Well-maintained, tidy places 
that give the impression of 
control or vice versa 

➢ Space users have constant 
surveillance 

Rational Choice 

Profit/loss 
analysis in 
committing a 
crime 

➢ Lack of a motivated 
offender/appropriate 
target/protector 

➢ The offender's gain while 
committing a crime is higher 
than the loss 

➢ Any public space that is 
improperly arranged to allow 
the criminal to be anonymous, 
such as city centres, commercial 
streets 

➢ Unlocked door, broken 
windows, parked car in the 
street 

➢ Derelict, unclaimed and gang-
occupied areas 

➢ Streets and squares that are 
poorly lit and feel desolate 

Routine Activities 

Instant crime 
in areas 
where daily 
activities 
take place, 

➢ The existence of an 
appropriate, unprotected 
target against the offender 
motivated by the opportunity 
in daily activities 

➢ All spatial properties in rational 
choice theory 

➢ Hot spots where crime reports 
come most frequently 
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hot spots ➢ Availability of places and 
situations that will give the 
offender an opportunity 

Criminal Pattern 

Map 
creation of 
hotspots 
where crime 
was 
committed 

➢ Presence of a criminal and a 
vulnerable target creating 
opportunities for him to 
commit crimes 

➢ Determination of potential 
areas where criminals can 
commit crimes and formation 
of cognitive maps in this 
direction 

➢ All spatial properties in rational 
choice theory 

➢ Hot spots where crime reports 
come most frequently 

 

All these approaches, which are considered within the framework of spatial and criminological 
approaches, are in the triangle of space, crime and residents/target. In Table 1, all approaches are 
summarized in terms of scope, problem and spatial characteristics. As can be seen in the table, each 
theory complements, enhances or resembles with each other. There are many studies in the context of 
crime and space in the scale of city planning and urban design through the spatial and criminological 
theories in the table. Among these studies, the studies by Nubani L. & Wineman J. (2005) and Chisun Yoo 
& Sugie Lee (2017) are important in terms of syntactic analysis and statistical data. In the first study, 
crime data covering a period of 12 months for the city of Ypsilanti Michigan (USA) were mapped using 
GIS, and an axial map was prepared using Spatialist, a program developed by Peponis and Wineman. 
Syntax measures of street accessibility and visibility features were examined in relation to criminal 
behavior patterns by controlling factors such as neighbourhood socio-economic status (Nubani and 
Wineman, 2005). The analysis results showed that both local integration and connectivity were highly 
correlated with overall crime counts and subsequent density. In the second study, he examines the 
morphological transformation of the city centre of Barcelona, which has an organic urban form 
surrounded by a grid form, using the space syntax method. The research shows that the grid form and 
organic form are not opposite urban forms, on the contrary, they are complementary to each other (Yoo 
and Lee, 2017). 

3. Methodology 
In this study, Space Syntax Analysis is used to determine the settlement pattern of both neighbourhoods, 
spaces with potential density of use, nodal points and intersection axes. Space Syntax Analysis is a space 
reading method developed by Bill Hillier and Jullienne Hanson (Hillier and Hanson, 1984). The theory of 
the analysis explained in the book Social Logic of Space in 1984 is based on the idea that the social 
structure that makes up the space can be predicted through the physical construction of the space. The 
purpose of space syntax analysis is to understand the potential of physical space to bring people 
together. Space syntax is a numerical technique that can provide concrete expression and analysis of the 
abstract characteristics of space, which plays the most important role in the formation of knowledge 
based on experiences, as a "reflection of space" in the human mind (Hillier and Hanson, 1997). 

In order to analyze the city pattern, the longest line that can be drawn to all areas outside the buildings is 
drawn by traversing the maximum area it can pass through. These lines, drawn by intersecting each 
other, are, in a sense, the potentially farthest eye level of the person moving in the urban space. Drawn 
lines or "lines of sight" (axial lines) is a form of representation in which movement areas and potential 
sight areas overlap (Çil, 2006). 
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The purpose of this analysis is to establish the hierarchy of streets in the settlement from the most 
frequented open spaces to the least used spaces. Streets and areas that are passed a lot are called 
"integrated", and those that are less passed are called "isolated". At the end of the analysis, a new map 
emerges, color-coded from the most integrated axes of view to the most isolated. The most integrated 
streets are the most public channels of a settlement, the channels through which the most people are 
likely to pass, even to get from one place to another. The most integrated streets are considered as the 
"integrated core" (heart of the settlement) of a settlement in the context of the organization of the 
movement. Isolated streets, on the other hand, are used only to go to a special place on that street (Çil, 
2006). 

Akşemsettin and Hırka-i Şerif Neighbourhoods in Fatih District, which have socio-economically similar but 
spatially different urban forms, were determined as the study area (Figure 1). Another important factor in 
the selection of these neighbourhoods is that they are adjacent to each other. Being close to each other 
and having similar socio-economic levels will make the profile of the person using the space largely 
similar. For this reason, it is thought that the differentiation of the crime phenomenon in these two 
neighbourhoods will be more affected by the spatial form than the socio-economic factors. 

 

Figure 1. Akşemsettin (Red colored area) and Hırka-i Şerif (Blue colored area) Neighborhoods 

4. Findings 
First, we made a comparison between two neighbourhoods in terms of demographic and spatial 
characteristics. Second, we examined the spatial patterns via Space Syntax Analysis. In Table 2, 
demographic data and crime data of both neighbourhoods are shared. It is seen that both 
neighbourhoods have similar demographic characteristics except for education level. Despite the 
education level of those living in Akşemseddin District is high, the number of crimes per thousand people 
in Akşemsettin District is twice that of Hırka-i Şerif District. This indicates that the spatial characteristics of 
both neighbourhoods can be effective in the number of crimes. 
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Table 2. Akşemsettin and Hırka-i Şerif Neighborhoods Demographic Indicators and Crime Per Capita 
 

Aksemsettin District Hırka-i Serif District 

Population (2020) 22.263 22.464 

Population growth rate (2010-2015) 0,0022 0,0037 

Population growth rate (2015-2020) -0,0086 0,0129 

Population density (2020, people/km2) 64.168 57.416 

The share of high school graduates and 

above in the total population (2020) 
52% 40% 

Household Size (2020) 3,5 3,25 

Annual number of crimes per thousand 

people (2015-2019, avg.) 
35,81 17,22 

 

Akşemsettin and Hırka-i Şerif Neighborhoods are located in the middle of the 2 main arteries. These main 
arteries are Adnan Menderes Boulevard and Fevzi Paşa Street, which have dense vehicle usage. Another 
big street that divides these two neighborhoods in the middle is Akşemsettin Street. Apart from this, 
Akdeniz Street, one end of which extends to Yenikapı, also passes through Akşemsettin District. Keçeciler, 
Melek Hoca and Eski Ali Paşa Streets in Hırka-i Şerif Neighborhood, and Balipaşa and Sarıgüzel Streets in 
Akşemsettin Neighborhood are the arteries that are used less relatively to the main arteries. While the 
streets and avenues in the Hırka-i Şerif District are more suitable for pedestrian use due to the 
urbanization fabric, the streets and avenues in the Akşemsettin District seem more convenient in terms 
of vehicle use (Figure 2a). 

When the urban fabric of both neighborhoods is examined, it can be seen that the construction is 
progressing with different texture types (Figure 2b). While Akşemsettin District developed as "grid 
texture", Hırka-i Şerif District developed as "organic texture" in traditional form. The differentiation of 
urban textures also brings about the differentiation of the use of space. While a place suitable for 
pedestrian use comes to the fore in an organic urban urbanization structure, it is seen that an order more 
suitable for vehicle use prevails in an urbanization with a grid texture. As a matter of fact, the biggest 
factor in the realization of this situation is the urbanization structure that started when vehicle use was 
not common. With the widespread use of vehicles, wider and more planned roads were needed and the 
morphology of the city has evolved in this respect. 
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Figure 2. a) Transportation Axes, b) Neighborhood Texture 

If the context plan analysis is examined, it can be seen that there are differences in terms of 
neighbourhood structure, settlement typology and space formation (Figure 3). While the housing pattern 
in Akşemsettin District offers a more organized and easily observable area, the housing pattern in Hırka-i 
Şerif District seems much more complex and untraceable. In terms of open space formation, it is obvious 
that there are areas that are not allocated for active use in Hırka-i Şerif Neighbourhood and that contain 
free fields spatially. When the floor heights of both neighbourhoods are examined, it is seen that the 
buildings in Akşemsettin District are more multi-storey than the buildings in Hırka-i Şerif District. 

 

 

  

Figure 3. a) Solid-Void Analysis, b) Building Height Analysis 
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When the building usage characteristics of both neighbourhoods are examined, it is seen that their 
proximity to public buildings is the same, but in terms of active commercial area density, the buildings in 
Akşemsettin District are relatively higher than those in Hırka-i Şerif District (Figure 4). When the 
transportation axes in the neighbourhoods are examined, it is seen that there are dead ends in many 
streets in Hırka-i Şerif Neighbourhood. When Hırka-i Şerif Neighbourhood is considered as a whole, it is 
understood that it has approximately 25 dead-end streets. It can be said that there is no dead-end street 
structure that can restrict transportation in Akşemsettin District. 

 
 

Figure 4. a) Building Use, b) Culde-sac Analysis 

 

When both neighbourhood structures are examined in terms of building usage density, it can be seen 
that commercial use is concentrated on Akdeniz Street, which is located within the borders of 
Akşemsettin District (Figure 5). Considering the use of housing, in terms of building usage characteristics 
in Hırka-i Şerif Neighbourhood, residential use is intense. The result of the analysis shows us that the 
density of residential + commercial use is much higher in Akşemsettin District. Official institutions, public 
institutions, etc. The buildings with special use are located at the common intersection points of the two 
neighbourhoods. 
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Figure 5. a) Commercial Areas, b) Residential Areas, c) Housing+Trade Areas 

 

Space Syntax analysis is created by importing the axial map drawn on the current map to the DepthMapX 
program (Figure 6). One of the basic logics in this method gives the possibility that the more axles a street 
or avenue has, the more intense its use will be. The intensity criterion here is indicated by colouring from 
red to blue (from the most intense to the least). When the study area is considered as a whole, 
Akşemsettin Street, which is in common use of both neighbourhoods, Keçeciler Street in Hırka-i Şerif 
Mahallesi and Sarıgüzel and Balipaşa Street located in Akşemsettin District stand out as routes that can 
use intensively. 

 

 

Figure 6. Potential Usage Density of Transportation Axes as a result of Space Syntax Analysis 
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If the axial map prepared is evaluated specifically for Akşemsettin District, Balipaşa Street, Sarıgüzel 
Street, Akdeniz Street and Halıcılar Street stand out as the routes that can have the most intensive use. 
However, it can be seen that the roads with less connections to other transportation axes are side streets 
or interconnection roads. The fact that the interconnection roads are straight and less connected in 
Akşemsettin District can be interpreted as restricting the mobility within the space and access from the 
shortcut roads. Although the visibility on the roads planned in this way appeals to a wider area, when you 
enter a street in terms of walking, you must have walked that long street completely in order to go down 
to a lower street. 

If the prepared axial map is evaluated in terms of Hırka-i Şerif Neighbourhood, it is seen that Keçeciler 
Street, Eski Ali Paşa Street, Melek Hoca Street, Ahsap Minare Street and many other streets have the 
potential to be used extensively in terms of pedestrian access. Many streets throughout the 
neighbourhood seem to be heavily used in terms of pedestrian transportation. The main 
implication/assumption here is that the number of streets/links that can be used is much higher. Street 
connections in this neighbourhood are intertwined and optionally more. Since the possibility of a route 
that can be drawn from one point to another point is higher than the other, the number of streets that 
can be used intensively is relatively higher than the other. 

 

 

Figure 7. Aksemsettin and Hırka-i Şerif Districts Axial Maps 

 

As a result of the Space Syntax analysis, pedestrian counts were made on Akdeniz, Sarıgüzel and Balipaşa 
Streets within the borders of Akşemsettin District and Eski Ali Paşa, Keçeciler and Melek Hoca Streets 
within the borders of Hırka-i Şerif District, as well as on Fevzipaşa and Akşemsettin Streets, which are the 
main transportation axes of both neighbourhoods (Figure 8). As a result of these pedestrian counts, it is 
seen that the results obtained as a result of the Space Syntax analysis are matched. 
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Figure 8. Usage Status of Transportation Axles as a Result of Pedestrian Count 

Street/Avenue usage intensities are important for detecting/determining the profile of people entering 
and leaving a neighbourhood. In this respect, no matter how intensely a street is used, it can also be used 
by foreigners other than the residents of the neighbourhood. This situation confronts us as a great 
difficulty in identifying/recognizing the residents of the neighbourhood. However, the less it is used, the 
more it can cause an unsafe environment. 

5. Conclusion 
The study area was examined through both with socio-spatial comparisons and space syntax analysis 
used for reading the urban space. First, the demographic and spatial characteristics of the 
neighbourhoods were compared. Then, streets and avenues that can be used intensively by pedestrians 
in neighbourhoods were determined by space syntax analysis. These axes are important in terms of the 
density of use of the space and the determination of the areas where daily activities take place. The 
determined axles are also supported by the result of pedestrian counts. According to the data obtained 
as a result of the space syntax analysis, the axes with high usage potential and the areas where daily 
activities and pedestrian use are intense overlap with each other. The key point here is the level of crime 
in the axes (axes with potential or high pedestrian use) that are revealed as a result of space syntax 
analysis and pedestrian count despite the different neighbourhood textures. When these data are 
evaluated with the points that crime take place in the neighbourhoods and interpreted through the 
spatial structures of the neighbourhoods, it will be possible to obtain the status of the urban texture as a 
factor on the crime phenomenon. 

If both neighbourhoods are evaluated in a general framework in terms of Newman's 5 basic principles 
and other evaluation criteria, it can be said that both neighbourhoods are at the same level in terms of 
regionality, natural environment and social area characteristics.  While Akşemsettin District  may be seen 
in better condition in terms of image, dead-end streets and active commercial area,  Hırka-i Şerif District 
may provide better neighbourhood relationships since the physical distance between the buildings is 
close and the area is used by certain people.  Based on the number of crimes in both neighbourhoods, it 
can be said that the settlement pattern of the neighbourhoods plays an effective role in the commission 
of the crime. However, in order to reach such a conclusion, it is essential to conduct a more detailed field 
study including surveys and interviews with inhabitants. Therefore, the further step for this study will be 
a field survey that will be conducted with the inhabitants of both neighbourhoods. 

2451



6. References 
Abu-Lughod, J. L. (1987) ‘The Islamic City - Historic Islamic Essence, And Contemporary Relevance’, 
International Journal of Middle East Studies, 19(2), pp. 155–176. doi: 10.1017/s0020743800031822. 

Beavon, D. J. K., Brantingham, P. L. and Brantingham, P. J. (1994) ‘The influence of street networks on the 
patterning of property offenses’, Crime Prevention Studies, Vol 2, pp. 115–148. Available at: 
http://www.popcenter.org/library/crimeprevention/volume_02/06beavon.pdf. 

Brantingham, P. L. and Brantingham, P. J. (1982) ‘Notes on the geometry of crime.’, Environmental criminology, 
pp. 27–54. doi: 10.4324/9781315246086-14. 

Carey, G. W. and Harvey, D. (1975) ‘Social Justice and the City’, Geographical Review, 65(3), p. 421. doi: 
10.2307/213551. 

Çil, E. (2006) ‘Bir Kent Okuma Aracı Olarak Mekân Dıżim Analıżıṅıṅ Kuramsal Ve Yöntemsel Tartışması’, 
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Abstract 

Many factors contribute to people’s decisions for using public rail transit in an urban network. 
However, the lack of a cohesive and integrated relationship between the built environment and 
the transport system is one of the most significant factors. It is fundamental for architects, urban 
designers, town planners, and policymakers to understand the design and planning factors that 
promote or deter pedestrian behavior in the urban environment. The paper examines four (4) 
urban connectivity and walkability criteria for three different Doha Metro stations (Al Ziziyah, 
Hamad Hospital, and West Bay), including pedestrian sheds, block sizes, ground-level land uses, 
and connectedness within the pedestrian network, which represent a small part of a more 
extensive, on-going study. The paper argues that these three neighborhoods and metro stations 
are representative of diverse neighborhood types in Doha: relatively compact but expansive for 
the Al Saad/Hamad Hospital Station area, metric and topologically restriction due to the poor 
planning and the peninsular location of the West Bay area, and expansive but shallow reliant on 
attraction for the transportation corridor associated with Al Waab Road, Sports City, and Al 
Ziziyah Station. The paper’s analysis can help us better calibrate the design and planning 
strategies of our policymakers and public agencies in promoting more walkable, healthy, and 
sustainable neighborhoods over the long term. 

 

 

Keywords 

neighborhood, public transport, town planning, urban studies, walkability 

1. Introduction  
The opening of the Doha Metro in 2019 highlighted a perceived lack of connection between several new 
public transport system stations and their surrounding neighborhoods. Such links are crucial for 
promoting walkability as an alternative mode of transport. The inability to walk or cycle to and around 
various Doha Metro stations reduces transport choices for citizens, residents, and visitors. It also 
unintentionally undercuts the potential socioeconomic and cultural benefits of constructing the transit 
system in the near and long term. 

The research in this paper is a small part of a more extensive study, which reviews the current state of 
our knowledge in the field, compiling a comprehensive list of twenty-five (25) design criteria using best 
practices in the world (Jacobs, 1961; Gehl, 1971; Hess et al., 1999; Dijkstra & Timmermans, 2002; Clifton 
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et al., 2007; Ewing & Handy, 2009; Berrigan et al., 2010; Gehl, 2010; Giles-Corti et al., 20110; Ozbil et al., 
2011; Zhu & Timmermans, 2011; Speck, 2012, Gehl, 2013; Guo & Loo, 2013; Montgomery 2013; Alfonzo 
et al., 2014; Hass-Klau, 2015; Krogstad et al. 2015; Newman & Kenworthy, 2015; Arup, 2016; Su et al., 
2017; Salaheldin, 2021). Based on this review, the ongoing study focuses on eleven (11) of these criteria 
to investigate built environment factors on walkability at three different Doha Metro stations – Al Ziziyah, 
Hamad Hospital, and West Bay – representing a variety of neighborhoods in the city: a suburban mixed-
use area near Villaggio Mall, an urban medical-office center associated with Hamad Medical City, and a 
high-rise business district area in West Bay, respectively. The criteria include sidewalks availability and 
continuity, street hierarchy/character, functional mix, building heights, block sizes, street/segment 
length, connectedness, permeability, pedestrian network, and voids. However, this analysis becomes 
simplified since the last five criteria are primarily a function of the sixth. e.g., block sizes, which 
emphasizes morphological analysis in the study (Hillier, 1996; Major, 2015 and 2018). 

This paper narrowly focuses on walkability, block sizes, and ground-level land uses within the pedestrian 
shed radius of 250 meters (m) from the station’s entrances due to the harsh, hot climatic conditions in 
Doha. We then examine the characteristics of the contour catchment map within two changes of 
direction of the stations’ entry/exit points using the space syntax model of Metropolitan Doha. The paper 
argues there appear to be significant problems for walkability in all three neighborhoods. Effectively 
resolving these issues in the Al Ziziyah and West Bay areas will require implementing structural 
development and planning solutions over the long term. In contrast, the Hamad Hospital area offers 
more opportunities for short-term design refinements and enhancements to promote walkability. 

 
Figure 1: Map of the (left) State of Qatar (highlighted in light blue) on the Qatari Peninsula attached to the 
larger Arabian Peninsula within the Arabian/Persian Gulf region and (right) Metropolitan Doha region 
indicating the principal road system, the extent of the Doha Municipality (in purple) and other vital locations 
(Images: Authors/Google Maps). Source: Authors.  

2. About Doha Metro  
Since the mid-seventies, the State of Qatar has transformed from a small fishing and pearling economy 
into a modern, economically diverse, and rapidly urbanized society. It is due to a remarkable increase in 
national income through the natural gas and oil industry. Consequently, Doha, the capital of the State of 
Qatar and one of the oldest cities in the GCC, has grown economically and demographically (Furlan, 2015) 
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(Figure 1). The city has grown from a single core and expanded towards new urban districts. There was a 
major redevelopment of the transportation systems to accommodate the urban fabric expansion of the 
city. According to scholars, the Qatari government has plans to invest 100 billion USD in the next five 
years to develop new infrastructure projects and improve the conditions for the existing transportation 
systems (Shaaban & Radwan, 2014). Qatar’s winning bid to host the 2022 FIFA World Cup tournament led 
to initiating a national investment strategy to construct new public transportation systems and 
infrastructure, the port, stadiums, and services facilities (Furlan & Alattar, 2017; Salama & Wiedman, 
2013). The construction of a public rail system in Qatar will encompass ~100 metro stations distributed 
along four main lines. It will provide an opportunity to address a comprehensive strategy for the 
development and urban regeneration of Transit-Oriented Development (TODs) in the metropolitan 
region (Alsaeed & Furlan, 2019). 

Doha Metro is a rapid transit system in Doha, Qatar's capital city, operational on 8 May 2019. The project 
is part of a more extensive railway network, which comprises five modern and flexible railway systems 
integrated across the Persian Gulf. The more extensive network includes the development of passenger 
and freight rail transport systems, along with fast rail links to the international airport, based on the Gulf 
Cooperation Council (GCC) feasibility study. There is a two-phase construction plan for the Doha Metro 
network. 

 

Figure 2: (left) The extent of the Doha Metro public rail network for the Red, Green, and Gold lines during 
Phase 1 and (right) wayfinding map indicating the Total number of Doha Metro stations in Phase 1 and 
Phase 2 (Images: Authors/Qatar Rail). Source: Authoers.  
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Figure 3: Diagrammatic representation of the key infrastructure comprising the transport pattern of 
Metropolitan Doha for air, water, rail and vehicular movement (Image: Authors). 

 

Phase 1 is complete, and Phase 2 is due for completion by 2030. Phase 1 consists of three (3) lines; Red, 
Green, and Gold Lines. Red Line or the Coast Line consists of 18 stations and connects to the Hamad 
International Airport. Gold Line has 11 stations, and the Green Line with the same number of stations in 
the historical and educational lines. The first phase of the metro project was launched in 2019 by 
operating Red Line to decrease traffic congestion by 190,000 vehicles daily. This phase has three main 
lines, with 37 stations, 65 trains, and 76 k. There are 37 stations, including underground, at-grade, and 
elevated stations. All the stations interlink to the major terminal station at Msheireb (Figure 2). The lines 
and routes are: 

• The Red Line, also called the Coast Line, runs from Al Wakra in the south to Lusail in the north via 
the Hamad International Airport. The 40 km line covers 18 stations, including the Legtaifiya 
Station, allowing passengers to transfer to Lusail Tram services.  

• The Green Line or Education Line stretches 22 km and runs from Al Riffa to Al Mansoura. The line 
covers 11 stations, including Msheireb, Hamad Hospital, Qatar National Library, and Education 
City, with tram lines in Msheireb Downtown Doha and Education City. 

• The Historic Line or Gold Line| connects Ras Bu Aboud and Al Aziziya. There are 11 stations along 
the 14 km route.  

• The Blue Line or City Line will be a 17.5 km-long semi-circular line linking the West Bay and 
Airport City North areas along the main C-Ring Road and connecting four stations. 

The unbuilt Blue Line is not part of this study. The public trail system incorporates ninety (90) 
stations/stops on the opened Red, Green, and Gold Line, including the three tram networks in Mshereib 
Downtown Doha, Education City, and Lusail City. The injection of the new public rail transit system into 
the expansive infrastructure for transportation, be it for pedestrians, vehicles, air travel, or the 
movement of goods, represents a significant evolution for investment in the transport pattern of 
Metropolitan Doha (Figure 3). 
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3. Background  
Every trip begins and ends with walking. Everyone is a pedestrian for at least a part of most journeys. 
Walking is often the only way that people can access everyday activities. However, the streets and public 
spaces of many cities worldwide struggle with the degradation of 20th-century urban planning and design 
preferences for private vehicles, with social life effectively disappearing from most spaces of the public 
realm (Krambeck & Shah, 2006; Ghidini, 2011; Abley & Turner, 2011). Walking brings life to the street and 
contributes to safe urban environments, which Jacobs (1961) refers to as “eyes on the street.” Evans 
(2009) argues that bringing back the benefits of walking to cities such as safety, accessibility, and social 
inclusion has become a specific challenge for the design of contemporary urban environments in the 
early 21st century. Over the last century, pedestrian access and use have declined steadily in many cities 
worldwide, especially Western cities (Forsyth & Southworth 2008). 

Many scholars argue that walking is “the foundation of the sustainable city,” providing many social, 
environmental, and economic benefits (Forsyth & Southworth 2008). Walking is the most equitable 
means of transportation as it is inexpensive, accessible for most (even most disabled people with reduced 
mobility), and requires only basic infrastructure. Lo (2009) argues that walkable environments are a 
characteristic of more democratic civil societies since pedestrian facilities provide benefits accessible to a 
more significant proportion of the community than road or rail infrastructure. Such benefits extend 
across social and economic classes, including senior citizens, children, and low-income groups, who do 
not own or operate automobiles (Forsyth & Southworth 2008).  

 
Figure 4: A conceptual framework showing the relation between walking and the built environment after 
Handy (2005) and Schmid (2006) (Image: Authors). 

 

In terms of environmental benefits, walking is the ‘green’-est mode of transport. It relies on human 
power for locomotion, with minimal environmental impact, i.e., air and noise pollution, energy, and 
resource consumption. In terms of economic benefit, there is little cost associated with walking as a 
means of transport and significant financial incentives in promoting local businesses, street shopping, 
tourism, and savings for public health at a macro scale over the long term. Studies demonstrate the 
benefits of walking as a moderately intense physical activity for promoting cardio-vascular fitness, 
reducing streets, and enhancing mental and physical health (Forsyth & Southworth 2008). Over the last 
thirty years, many public health organizations adopted guidelines to encourage walking (Bourdeaudhuij 
et al., 2005; Weil, 2009). 

The factors influencing walking are socio-demographic factors, preferences and attitudes, lifestyle, 
availability of transport alternatives, and the built environment (Figure 4). Walking also plays a role in 
influencing lifestyle, preferences, and attitudes. For example, the attributes of a place that promote 
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walking can affect an individual’s choice to purchase or rent housing due to the alternative transportation 
choices such a place provides to people. Conversely, factors that discourage walking and limit alternative 
transportation choices can harm an individual’s decision to live in such a place (Schmid 2006). Handy 
(2005) argues perceptions about the presence or absence of sidewalks and intensity of vehicular traffic 
can facilitate or constrain such choices. Social norms also play a role, especially in choosing alternatives to 
the automobile, such as walking, biking, or public transit (Handy 2005). Schmid (2006) argues people who 
enjoy walking tend to choose to live in more walkable neighborhoods and, thus, will choose to walk 
more. It is a lifestyle choice, meaning that certain types of people may choose to live and work in areas 
that suit their lifestyles and resources in the form of “self-selection” (Silva et al., 2018). 

All of this serves as the background for developing the research design and methodology of the more 
extensive ongoing study about the walkability characteristics within the vicinity of the three Doha Metro 
Stations: Al Ziziyah, Hamad Hospital, and West Bay. 

4. Research Design and Methodology 
In this section, we outline the research methodology of the more extensive study before narrowly 
focusing on the findings for the four attributes evaluated in the paper. It includes walkability ‘as the crow 
flies’ in pedestrian sheds, block size and shape, ground-level land uses, and connectivity within the urban 
spatial network using space syntax. Space syntax is an international research program of academics and 
practitioners scientifically investigating spatial networks from the single building to entire metropolitan 
regions to understand better the role of built space in society (Hillier and Hanson, 1984; Hillier, 1996; 
Hanson, 1998; Major, 2018). Founded in the late 1970s and early 1980s by Bill Hillier, Julienne Hanson, 
John Peponis, Alan Penn, and many others in The Bartlett at University College London, space syntax has 
developed a set of techniques for the simple representation and mathematical measurement of 
architectural and urban space over the last 40 years (Benedikt, 1979; Hillier and Hanson, 1984; Hillier, 
1989; Hillier et al., 1993; Penn et al., 1998; Turner et al., 2001). Today, the international space syntax 
community composes hundreds of researchers and practitioners in more than forty countries worldwide. 
A critical foundational concept for space syntax is our built environment is both a product of society and 
an influence on society (Tannous et al., 2021). 

Representations in space syntax are usually plan-based using objective, easily understood constraints of 
the built environment for the most generic human uses such as movement, occupation, and visibility 
(Hillier, 1996; Major, 2018). For the space syntax analysis in this paper, the most important is the axis or 
line of sight and movement (also axial line) represents an idealization because a line is a set of points 
having a length but no width or depth. The matrix of longest and fewest (i.e., most strategic) lines of sight 
and access completely covering all spaces of a built environment as defined by its built surfaces (walls or 
facades) is the axial map (Hillier and Hanson, 1984). The axial map is the most common reference to a 
‘space syntax model’ for forecasting (60%-80% accuracy) pedestrian and vehicular movement in the 
urban environment (Hillier et al., 1993; Penn et al., 1998). Movement tends to be linear because we are 
bipedal, forward-facing creatures bound by gravity (Tannous et al., 2021). 

Walking means “to move at a regular pace by lifting and setting down each foot in turn, never having 
both feet off the ground at once” as a verb and “an act of traveling or an outing on foot as a noun. The 
word ‘walk’ derives from the Old English wealcan meaning ‘roll, toss’ and ‘wander’ of Germanic origin 
(Source: Oxford English Dictionary). For this paper and more extensive study, walking is for transport, 
exercise, recreation, and pleasure. However, we can further classify the first utilitarian walking and the 
latter three as recreational walking. The last means walking becomes the objective itself, whether 
walking for pleasure or recreation, be it for exercise or contemplation. The former is a means to reach a 
destination as a resource of activity or function such as going to school or work, shopping, meeting 
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friends, and so on (Schmid, 2006; Leslie et al., 2007). Utilitarian walking is the focus of this paper and the 
more extensive study from which this paper derives. 

There is a great deal of debate about the most critical factors for promoting walking in the built 
environment. “The physical features of the urban landscape (i.e., alterations to the natural landscape) 
that collectively define the public realm, which might be as modest as a sidewalk or an in- neighborhood 
retail shop or as large as a new town” (Cervero & Kockelman, 1997). 

 

Figure 5: A conceptual framework classify the built environment into two evaluative dimensions on a range 
from the objective to the subjective or perceived (Image: Handy, 2005). 

 

We can summarize and classify the current state of knowledge in the field for those built environment 
factors most relevant to urban planning and design as: 

 

• Legibility or the ease that a spatial structure can be understood and navigated as a whole.  

• Imageability or the quality of a place that makes it distinct, recognizable, and memorable.  

• Enclosure is the visual definition of streets and other public spaces by buildings, trees, walls, and 
other elements.  

• Human scale or the size, texture, and articulation of physical elements that match the size and 
proportions of people and, equally important, the speed at which humans walk.  

• Transparency or the degree to which people can see or perceive what lies beyond the edge of a 
street or other public space. 

• Linkage or physical and visual connections from building-to-street, building-to-building, street-to-
street, and one side of the street to the other.  

• Coherence or a sense of visual order. 

• Complexity or the visual richness of a place. 
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Some scholars offer other measurable attributes such as traffic levels, slope, vegetation, barriers, parking, 
services, and amenities (Gehl, 1971; Appleyard, 1981; Handy, 2005) (Figure 5). 

5. Morphological, Land Use, and Spatial Analysis 
We examine the scale of the impact of the built environment on walkability within the selected area of 
investigation at two levels in this paper: the micro-neighborhood level and the macro spatial structure, 
including the rail network in the 2020 space syntax ‘all-inclusive’ model of Metropolitan Doha (Major et 
al., 2019). All-inclusive means including all pedestrian and vehicular routes represented as the most 
extended and fewest set of axial lines necessary to encompass the urban space of the entire 
metropolitan region in their simplest form, i.e., using a direct connection between all routes regardless of 
vehicular turning movements. The micro-scale analysis focuses on the immediate neighborhood level, 
including a comparison of spatial structure around the metro stations. It includes characterizations of 
urban typology and walkability using pedestrian sheds, and ground-level land uses surveys. The macro-
scale analysis focuses on the size and shape of the configurational catchment area associated with each 
metro station based on two changes away from the station entrance, i.e., the route on which they locate 
and all changes in direction from that route up to two changes of direction. We then draw a catchment 
contour map to demonstrate the metric area and extent of the spatial structure within the context of 
Metropolitan Doha itself. Based on this analysis, the paper identifies some factors of the built 
environment that appear to be impacting the nature of walkability in the vicinity of these three Doha 
Metro Stations. 

Pedestrian sheds and ground-level land-use surveys utilize figure-ground representations to illustrate the 
relationship between built and unbuilt space around the metro stations. Land coverage of buildings is 
visualized as solid mass (i.e., figure), while public spaces formed by streets, parks, and plazas are voids 
(i.e., ground). All are at the same scale for direct comparison. The pedestrian sheds encompass 250m, 
400m, 600m, and 800m to illustrate what built forms are available within the defined distance from the 
metro station entrances. For stations with multiple entry/exit points, we set the center of the pedestrian 
shed at a location equally distant from all entry/exit points to simulate a standard distance for all of 
them. The ground-level land use survey focuses within the 250m radius distance from the metro station 
due to the harsh climatic conditions in Qatar during 7-8 months of the year, which can be a deterrent to 
walking. People are willing to – and do – walk during the hottest months of the year in Doha. However, 
the gross distances they walk decrease with increased heat. It suggests that promoting walkability in 
Doha should focus on intensifying opportunities within the immediate vicinity of the metro stations 
requiring only a short distance to walk, i.e., less than 250-300 meters. 
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Figure 6: Pedestrian shed radii and 250m, 400m, 600m, and 800m and ground-level land use survey for 
all urban blocks within 250m of station entrances for (left) Hamad Hospital Station, (center) West Bay 
Station, and (right) Al Aziziah Station (Image: Authors). 

 

Table 1: Number of urban blocks accessible within 250m or less of the metro station entry/exit point 
including and excluding structures associated the metro station itself (i.e., station and utility blocks) and 
the primary land use type available within a short distance (Image: Authors). 

Metro Station 
Blocks 
<250m 

w/o 
Stations/Utility 

Avg. Block Size (m2) 
Primary Land Use 

Type 

Hamad 
Hospital 

28 23 
8,741 

Residential 

West Bay QIC 20 17 11,341 Housing/Vacant 

Al Aziziah 18 10 20,706 Retail/Residential 

 

The location of the Hamad Hospital metro station is in the northern part of the Al Sadd area across the 
street (Al Rayyan Road) from Hamad Medical City. Al Rayyan Road is one of the most critical east-west 
arterial roads in Doha. It stretches east into the geometric center of Souq Waqif (the oldest remaining 
part of Doha), only about 400m from the coastline of Doha Bay and Al Corniche Road. To the west, it 
extends along a shifting alignment another 10km to the western edges of Metropolitan Doha to continue 
to Zekreet on the west coast of Qatar. There are twenty-eight (28) urban blocks available within 250m of 
the metro station (Figure 6, left and Table 1). However, five (5) of these urban blocks are the metro 
station and associated maintenance/utility blocks themselves for a total of twenty-three (23) urban 
blocks within the immediate vicinity. The average block size is 8,741 square meters (m2) within 250m of 
the metro station. All urban blocks and ground-level land uses available within 250 m of the metro 
station are only to the south due to the right-of-way width for Al Rayyan Road and surfacing parking lots 
in Hamad Medical City. These land uses are primarily a mixture of high-, medium- or mixed-, and low-
density residential land uses. 

The location of the West Bay QIC metro station is the southern portions of the West Bay business district 
on Majlis Al Taawon Street, running parallel to Al Corniche Road and the coastline of Doha Bay. The 
metro station is 330m northeast of Al Markhiya Street (running southeast-to-northwest in this part of 
Doha before re-aligning westward), a cross-street segment of the E-Ring Road. Al Markhiya Street 
connects to and terminates at Al Corniche Road on the coast only 425m further to the southeast. The 
pedestrian shed radii of 600m, and 800m are meaningless in this direction since they extend into the 
waters of Doha Bay. Twenty (20) urban blocks are available within 250m from the metro station 
entry/exit buildings, which a pedestrian bridge connects across Majlis Al Taawon Street (refer to Table 1). 
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There are two (2) other maintenance and utility urban blocks associated with the metro station. There 
are seventeen (17) urban blocks available within 250m or 35% less than the Hamad Hospital metro 
station. The average block size is 11,341 m2 within 250m of the metro station, meaning urban blocks are 
typically 30% larger in this part of West Bay than the northern Al Sadd neighborhood in the vicinity of the 
Hamad Hospital metro station. There is one large housing area to the immediate west of the station, of 
which about half lies within 250m of the station northern entry/exit point (refer to Figure 6, center). 
Other than this housing area, vacant skyscraper buildings and land parcels (or under construction) 
primarily characterize the urban blocks available within 250m of the West ay QIC metro station. 

The location of Al Aziziah metro station is on Al Waab Street. It runs parallel to Salwa Road, about 2.25k 
to the south. Both are critical arterial roads from the center of Doha in a northeast to southwest 
direction. Salwa Road itself continues along a shifting alignment southwest to the Qatari border with 
Saudi Arabia. It continues northeast via Wadi Mshereib to define the southern perimeters of Mshereib 
Downtown Doha and Souq Waqif in Old Doha. Al Waab Street continues to the northeast another 5km 
until it shifts northward into Jawaan Street, which turns eastward until it terminates on the Al Corniche 
Road and Doha Bay coastline, forming part of Doha’s ring road structure. Al Waab Street continues to the 
southwest for another 14km from the Al Aziziah metro station until terminating at the Doha’s Orbital 
Highway on the city’s western edges. Al Aziziah metro station is adjacent to the Villaggio Shopping Mall 
and Sports City, including Khalifa International Stadium, one of the stadia for the FIFA World Cup 2022. 
There are eighteen (18) urban blocks within 250m of the Al Aziziah metro station (refer to Table 1). 
However, eight (8) of these urban blocks are the station entry/exits and associated maintenance and 
utility free-standing buildings. It means there are only ten (10) urban blocks available within 250m of the 
station or 70% less than West Bay QIC and 130% less than Hamad Hospital metro stations. The average 
block size is 20,706 m2 within 250m of the metro station, meaning the typical block size is 83% larger 
than those near the immediate proximity of West Bay QIC and 137% larger than those near Hamad 
Hospital metro station. 

Of course, the most important free-standing building available within 250m of the Al Aziziah metro 
station is the Villaggio Shopping Mall itself to the north (refer to Figure 6, right). However, only about 
25% of the Villaggio building footprint is accessible within 250m, limited to its southern portions, and 
pedestrians must move through the mall’s surface parking lots to access it. The owners of Villaggio have 
also made few accommodations for pedestrians accessing the shopping mall from the metro station. The 
building footprint of the Villaggio Shopping Mall is 140,000 m2, and the area of the land parcel is 350,000 
m2, including surface parking lots representing 40% lot coverage. The primary ground-level land uses 
within 250m of the metro station are commercial retail/office and low-density residential compounds. 

The most intriguing aspect of this micro-scale analysis is that the number of urban blocks – and, by 
definition, average block sizes – within a short distance of the three metro stations tends to follow the 
historical pattern of urban development in Doha. Due to urban growth and rapid urbanization, the sizes 
of urban blocks grew to increase in size over time. Urban blocks in the vicinity of Hamad Hospital, West 
Bay QIC, and Al Aziziah metro stations accurately reflect the chronological order of urban development. 
The areas around the first (Hamad Hospital) are the oldest, then those around West Bay QIC are the 
second oldest (1980s and 1990s). The neighborhoods surrounding Al Aziziah metro station (early 21st 
century) are the most contemporary (Figure 7). 
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Figure 7: Satellite view of urban development in metropolitan Doha in (left) 1985, (center) 2005, and (left) 
2010 with the future/current location of West Bay QIC (furthest northeast), Hamad Hospital (center east), 
and Al Aziziah (furthest southwest) metro stations indicated in red (Image: Authors/Google Earth/Maxar 
Technologies). 

 

Researchers evaluated the accessibility of the three Doha Metro stations using the space syntax model of 
Metropolitan Doha in 2020 (Figure 8, left). The model incorporates the public rail network of the Doha 
Metro and the local tram systems in Mshereib Downtown Doha, Education City, and Lusail City. Using 
previous methodology, the public rail system connects into the urban spatial network like a separate 
floor in the urban environment with a direct link to public streets with station entries (Major et al., 2020). 
To examine accessibility characteristics in detail, researchers identified the two-deep system from each 
station and the Doha Metro public rail network itself. We ran step depth from the routes of which station 
entry/exits points and, in the case of the Doha Metro, all axial lines representing station-to-station 
connections within the public rail network. In the case of Al Ziziyah and West Bay, this means two cross-
axis routes associated with the stations. Hamad Hospital represents three parallel routes, two of which 
are overlapping axial lines composing segments of Al Rayyan Road, a major arterial road connecting from 
Souq Waqif via Al Rayyan Road to Dukhan Highway. Eventually, Al Rayyan Road connects to the west 
coast of Qatar along alignments that marginally shift from east to west in the entire country. 
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Figure 8: (left) Pattern of local integration (radius=3) in the space syntax model of Metropolitan Doha in 
2020 with the Doha Metro public rail system and local tram networks in Mshereib Downtown Doha, 
Education City, and Lusail City indicated in white; and, (right) Catchment contour map of all routes within 2 
changes of directions or less from the Doha Metro (to the right in red) rail network linked into the urban 
spatial network of Metropolitan Doha in 2020 (Images: Authors). 

 

Color-coding of the space syntax model is binary, with red indicating all routes within two changes of 
direction or less and blue representing all routes with three changes of direction or more. Researchers 
then drew an irregular polygon connecting the farthest extent of the two-deep system to illustrate the 
catchment contour map of the stations and the Doha Metro (outlined in white in Figure 8, right, and 
Figure 9, below). Researchers brought the image overlay into Google Earth to measure the approximate 
metric area of each catchment contour map in square kilometers and derive the street density for each 
catchment area, i.e., the number of axial lines divided by metric area (Table 2). 
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Figure 9: Catchment contour map of all routes within 2 changes of directions or less from the routes on 
which there are entry/exit points for (left) Hamad Hospital, (center) West Bay QIC, and (left) Al Aziziah 
metro stations within the spatial network of Metropolitan Doha in 2020 (Image: Authors). 

Table 2. Mean metric values for the Catchment Area of the Doha Metro Stations within the space syntax 
model of Metropolitan Doha in 2020 for (left to right) Number of Streets, Street Length, Area ins square 
kilometers (km2), and Street Density (k/km2) compared to the mean values for the metric values in the 
spatial network of Metropolitan Doha and the Doha Metro itself in 2020. 

Station Catchment (sd=2) 
Streets  

No. (k) 
Length 

(m) 
Area 
(km2) 

Street Density 
(k/km2) Routes/Stop 

Al Ziziyah Station (Villaggio) 1,179 205.85 66.50 17.73 N/A 

Hamad Hospital Station 709 197.83 21.29 33.30 N/A 

West Bay Station 180 237.18 6.68 26.95 N/A 

Doha Metro (90 stations/stops) 2,879 221.13 219.91* 13.09 31.98 

Metro Doha 24,396 119.93 1,328 18.37 N/A 

 

*Total catchment area minus the metric area of the large interstitial gap (44.09 km2) in northern Doha. 

 

KEY: Streets No.(k)=total number of streets within 3 changes of direction of the Doha Metro Station or gross total in the space 
syntax model of Metropolitan Doha in 2020; Length(m)=average axial line length in the catchment area or spatial network in 
meters; Area(km2)=metric area of the catchment area or spatial system in square kilometers; Street Density=number of streets 
divided by the Metric Area (km2). 

 

The two-deep catchment contour map for the Doha Metro rail network lines encompasses 264.0 km2 of 
the Metropolitan Doha urban fabric (refer back to Figure 8, right). The new rail system emphasizes the 
radial structure of the Doha along with the Red, Green, and Gold lines. It parallels significant routes such 
as Lusail Expressway (northward from Old Doha) and Al Wakrah Road (southward from Old Doha/Al 
Corniche), Al Rayyan Road/Dukhan Highway (northwesterly from Old Doha), and Al Waab Street 
(southwesterly from the C-Ring Road). The cumulative effect heavily skews the catchment area of the 
public rail transit toward northern Doha. However, there is a significant gap in service coverage of north 
Doha by the Red and Green lines measuring about 44 km2 in area. The large interstitial, primarily 
residential areas of north Doha within this gap is effectively served from its edges at the macro-scale, 
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meaning the catchment area is 220 km2. The only notable penetration into this service area of north 
Doha occurs due to the Qatar University Station and routes crossing to the western edges of the campus 
itself. This catchment contour map derives mainly from the newness of public rail systems in Doha, as the 
system is not old nor expansive enough to fully service the metropolitan region. Of course, the focal point 
of the entire rail network is Old Doha itself. It is the central terminal station at Msheireb at the 
intersection of Wadi Musheirib Street, connecting the southern edge of Souq Waqif to Salwa Road and 
Abdullah Bin Thani Street, which defines the western perimeter of Msheireb Downtown Doha (Zone 3) 
and Mushaireb (Zone 4). If we examine the two-deep catchment contour maps and mean metric 
variables for Al Ziziyah, Hamad Hospital, and West Bay Stations, we can see more clearly how these three 
stations represent a contrasting but characteristic station type on the Doha Metro (Figure 9). The layout 
of the maps from left-to-right is consistent with the history of development in each area associated with 
the station (refer to Figure 7). 

The catchment area of Hamad Hospital balances between the compact density of routes available in the 
vicinity of the station (especially to the south) and linear extension to the west due to Al Rayyan Road 
and north due to the Doha Expressway. Its two-deep catchment area encompasses 709 routes, a metric 
area of 21.29 km2 with a mean street length of 198 m. Hamad Hospital possesses the highest street 
density of the three stations with 33.3 streets/km2, 81% higher than the average for Metropolitan Doha 
(18.37 k/km2) and 154% higher than the Doha Metro (13.09) itself. However, routes per station/stop for 
the Doha Metro (90 in total, including tram stops) is a more reliable indicator than the routes/km2 
parameter. In this case, Hamad Hospital station's routes/km2 availability in the catchment (+4%) is 
consistent compared to the Doha Metro. 

The catchment area of West Bay station emphasizes the routes along the coastline and those within West 
Bay itself, with its only other linear extension occurring in a northwesterly fashion toward north Doha. Its 
two-deep catchment area encompasses the smallest number of routes (only 180), covering the smallest 
metric area (6.68 km2). Street density is still high (26.95) but 24% less than Hamad Hospital and 16% less 
than routes per station/stop compared to the entire public rail network. Mean street length in the West 
Bay catchment area (237 m) is the longest of the three stations, responsible for its high choice and 
connectivity values. However, mean integration at all radii is the lowest of the three stations, 
approximating the mean values for the entire public rail network. The West Bay catchment area has the 
highest mean depth (11.12), 3% deep than the public rail network. Collectively, this is compelling 
evidence for the planning of the West Bay area attempting to overcome its isolation on a small peninsula 
at the edge of the Doha urban spatial network. It also suggests that West Bay might most benefit from 
creating a local tram system, which introduces more public rail stops to the area. 

The Al Ziziyah Station catchment area is expansive, encompassing 1,179 routes (6 /2 times that of West 
Bay) and measuring 66.5 k2 in area, or over three times larger than the next closest station (Hamad 
Hospital) in the sample. However, the mean street length associated with the Al Ziziyah Station 
catchment area is only 206 m. It is notable compared to the other stations in the sample (only a +4% and 
-15% difference with Hamad Hospital and West Bay stations, respectively) and the Doha Metro (+7%) 
catchment area itself. While the catchment area of Al Ziziyah Station is expansive in size, it is also shallow 
in terms of penetration into the intestinal area of the urban fabric and the density of accessible routes. 
The street density of the Al Ziziyah Station catchment area is 17.73 routes/km2, which is marginally less (-
3.5%) than the mean street density in the entirety of Metropolitan Doha. It is 80% less than the number 
of routes available per stops in the public rail network and 88% less than the mean street density for the 
Hamad Hospital Station catchment area. The Al Ziziyah Station catchment area is effectively a transit 
corridor for both vehicle and public rail focused along Al Rayyan Road itself and its immediate 
connections in the urban spatial network. In combination with the much larger block sizes in the area 
(20,706 m2), it characterizes the area as an auto-dependent suburban area. 

2466



Salaheldin,H.T.;  Major, M.D.; Tannous, H.O. 
 

Analysis of Built Environment Factors on 
Walkability at Three Doha Metro Stations 

 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

6. Conclusion 
Many variables affect people’s choices for using public rail transit. A lack of a cohesive and integrated 
relationship between the built environment and the transport system is one of the most significant 
factors. The paper argued that it was critical for policymakers and built environment professionals to 
understand better the design and planning factors that can promote or otherwise deter pedestrian use of 
the urban environment. The paper examined four (4) urban connectivity and walkability criteria in three 
different Doha neighborhoods associated with public rail transit stations: Al Ziziyah, Hamad Hospital, and 
West Bay. Criteria included pedestrian sheds, block sizes, ground-level land uses, and connectedness 
within the pedestrian network, representing a small part of a more extensive, ongoing study. The paper 
demonstrated that these three neighborhoods and metro stations are representatives of diverse 
neighborhood types in Doha: relatively compact but expansive for the Al Saad/Hamad Hospital Station 
area, metric and topologically restriction due to the poor planning and the peninsular location of the 
West Bay area, and expansive but shallow reliant on attraction for the transportation corridor associated 
with Al Waab Road, Sports City, and Al Ziziyah Station. The paper’s analysis can help us better calibrate 
the design and planning strategies of our policymakers and public agencies in promoting more walkable, 
healthy, and sustainable neighborhoods over the long term. 
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Abstract 

The purpose of this study is to analyze the impact of tactical urbanism applied in Seoul on the 
formative factors of placeness and change in perception of placeness. To this end, a survey of 
visitors to ten locations that have used tactical urbanism in Seoul has been conducted, and the 
results were analyzed. The findings of research are as follows: First, the better the characteristics 
of tactical urbanism were perceived, the better the formative factors of placeness of a target 
area were also recognized. Second, the characteristics of tactical urbanism did not directly affect 
change in perception of placeness. Third, the formative factors of placeness of a location using 
tactical urbanism had a significant effect on change in perception of placeness. Fourth, when the 
characteristics of tactical urbanism affect change in perception of placeness, the formative 
factors of placeness play a mediating role. 

 

Keywords 

Tactical Urbanism, Sense of Place, Formative Factors of Placeness, Change in Perception of 
Placeness,  

1. Introduction   

The use of tactical urbanism – bringing about long-term changes through the verification of short-term 
effects – has recently been on the rise overseas (Silva, 2016; Haydn & Temel, 2006; McGuire, 2017; Webb, 
2018). A growing uncertainty about the success of long-term urban planning, combined with the failure 
of existing urban regeneration schemes, has played a part in increasing urban regeneration projects using 
tactical urbanism(Lydon & Garcia, 2015; Mould, 2014; Douglas, 2020). Tactical urbanism constitutes an 
approach employed to achieve goals by compensating for existing urban planning schemes’ limitations 
and responding to pending urban regeneration issues in a flexible manner.     

Tactical urbanism has the characteristic of being actively propagated through the Internet medium. 
Having spread through the Internet, it creates a new culture in harmony with existing urban spaces and 
has the effect of attracting visitors. A case in point is the Rubber Duck project. Rubber Duck is a series of 
several giant floating sculptures of yellow rubber ducks, designed by Dutch artist Florentijn Hofman, 
which have appeared in many cities around the world. This has led numerous people to upload related 
photos on their SNS accounts and attracted an increasing number of visitors.   
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Figuur 1. Rubber Duck Project (https://florentijnhofman.com/) 

To date, tactical urbanism has been mainly adopted in Western countries such as Germany, the United 
Kingdom and the United States(Lydon, Bartman, Garcia, Preston & woudstra, 2012; Douglas,2020). 
Overseas, the application of this approach has brought about positive effects. In Korea, however, South 
Korea still lacks awareness of tactical urbanism, and case analysis and research for policy proposals have 
been mainly carried out so far. In addition, tactical urbanism has yet to be applied often in domestic 
urban regeneration projects, and few studies have verified its effectiveness in Korea. Against this 
backdrop, it is necessary to conduct an empirical analysis of its current state and effectiveness. The 
purpose of this study is to analyze the impact of tactical urbanism applied in Seoul on the formative 
factors of placeness and change in perception of placeness.  

This study has been structured as follows: First, a theoretical review is conducted on tactical urbanism’s 
concept and characteristics. On the foundation of this theoretical review, a research model is established, 
and the target areas are determined. An online survey is conducted among the general public who’ve 
visited the selected target areas. For the analysis of the data collected by the survey, AMOS 25.0 program 
is employed to analyze a structural equation model. Finally, the conclusion and relevant implications are 
presented based on the results of the analysis. 

2. Tactical Urbanism 

2.1. Related literature 

Lydon & Garcia (2015) argue that the emergence of tactical urbanism is mainly attributable to uncertainty 
about the future, a prolonged economic recession, changes in the demographic structure induced by 
population decline and aging and an increased use of the Internet driven by the development of 
information and communication technologies. Politics, the economy, society and the environment, which 
have so far been considered to be permanent, are undergoing rapid changes, and large-scale urban 
planning projects could no longer guarantee a definite success relative to the huge amount of capitals 
invested and lots of time spent (Nemeth & Langhorst, 2014; Talen, 2015; Webb, 2018). 

Tactical urbanism is the term first used by urban regeneration activists in North America (Lydon & Garcia, 
2015) to refer to an approach that verifies effectiveness through temporary experiments before 
establishing long-term policies in urban planning. In other words, it is a method of seeking a certain 
location’s potential and the possibility of its future development through small-scale, temporary changes 
as well as discussing the directions of sustainable urban planning (Bishop & Williams, 2012; Nemeth & 
Langhorst, 2014; Silva, 2016; Yassin, 2019). Son, Ko & Yun (2018) explained that tactical urbanism was a 
practical urban design theory to compensate for the limitations of New Urbanism, which has emerged to 
replace conventional urban planning schemes and to deal with their failures. Although the tactical 
urbanism-based planning is subject to a time constraint at the outset, it can last long once it starts off 
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successfully and replace an already drawn up plan (Lydon & Garcia, 2015). And, a variety of events taking 
place in the cities for a short period of time make it possible to discover the potential of existing spaces 
and to establish sustainable urban plans. In other words, tactical urbanism – unlike conventional urban 
planning – can be said to be an urban planning strategy to propose possible long-term changes by 
investing in a small way and verifying its effectiveness for a short period of time. 

Lydon & Garcia (2015) noted tactical urbanism’s characteristics as follows: a deliberate, phased approach 
to instigating change; a bottom-up intervention; short-term commitment and realistic expectations; and 
low-risks with a possibly high reward. Its overriding attribute is to bring about long-term changes through 
temporary small-scale experiments in urban areas. As the duration of empirical experiment gradually 
extends from one month to one year based on public consensus between local residents and citizens, this 
approach is characterized by very low initial costs and an injection of huge amount of funds for projects 
that are highly likely to succeed in the long run (Park, 2020; Yassin,2019). 

2.2. Tactical Urbanism and Change in Perception of Placeness 

A tactical urbanism strategy temporarily occupies space and holds pop-up events, thereby recreating 
public spaces by changing their mood and surroundings to be different from before. The use of tactical 
urbanism in public spaces has so far failed to move beyond its role of constructing spaces for pop-up 
events. Arguing that the use of tactical urbanism in public spaces helps improve and alter sense of place, 
Lee (2018) has analyzed Korean laws and systems as well as advanced overseas cases for its continued 
application. Lee (2014) argued that tactical urbanism necessitates a strategy to respond in a flexibly way 
to time and place in public spaces. 

Past the process of housing redevelopment and reconstruction, now in Korea, urban regeneration 
projects are intensively carried out. However, the one-size-fits-all approaches adopted have often 
revealed limitations. Tactical urbanism is an efficient strategy that can induce continuous changes in a 
region through various attempts – not through the plans already fixed – and compensate for urban 
regeneration’ limitations from the perspective of revitalizing the region in question, securing the diversity 
of local resources, preserving its sense of place and ascertaining the possibility of regional revitalization 
(Nemeth & Langhorst, 2014).  

Accordingly, it has become necessary to clarify the causality between the characteristics of tactical 
urbanism and their impact on the formative factors of placeness and change in perception of placeness. 

Jorgensen & Stedman (2001) noted that sense of place is personal feelings toward a place that are 
formed through complex interaction of various elements such as physical attributes and semantic 
features. Sense of place – an identity a place has separately from other places – gains a meaning through 
human behaviour (Tuan ,1976). Cities with long history are in a better position to have sense of place and 
place image. A perception people have toward a place, sense of place is a concept that incorporates their 
memories and experience; it is created based on the correlation of elements that people and places have. 
Therefore, the longer history a city or place has, the more distinct the formation of sense of place tends 
to become. Reinforcing local sense of place mingles harmoniously with the uniqueness and peculiarity of 
a region’s culture as well as the region’s differentiated characteristics from other regions, becoming a 
source of regional competitiveness (Choi & Kim, 2001; Jacobs, 1961; Tuan,1976). However, tactical 
urbanism, being applied in a short period of time, faces difficulties in forming memorable place images 
and sense of place. In order to successfully lead urban regeneration and regional revitalization projects 
through the continuous use of tactical urbanism, relevant discussions should also cover the issue of sense 
of place. Choi & Kim (2001) substantiated the causality between the formative factors of placeness and 
the generation of value added through a survey of visitors to Daehak-ro, Seoul’s theatre and performing 
arts district, and Rodeo Street, one of the most upmarket shopping streets in Seoul. Kim and Choi (2016) 
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ascertained the impact of commercial gentrification on change in perception of placeness in Samcheong-
dong and Sinsa-dong, both specialized areas of culture. The Internet medium has been employed to 
categorize and analyze place image-related adjectives into aesthetic, attractive, unique, amusing and 
famous. Lee (2020) conducted a survey of residents in Seoul, where the overtourism phenomenon is 
underway, and found that change in perception of placeness is influenced by human behaviours.  

3. Research Methods  

3.1. Study area 

A total of ten locations in Seoul to which tactical urbanism had been applied were designated as the 
target areas for this study. Unlike in other countries, the concept and scale of tactical urbanism are not 
clear in Korea as it has been introduced only recently. Therefore, this study examined the target areas by 
referring to previous studies related to tactical urbanism and the cases found in urban regeneration 
projects. Based on this, the city of Seoul, where tactical urbanism has been applied most actively, was 
designated as a spatial range. And, ten places in Seoul with the most distinct characteristics of tactical 
urbanism and sense of place were selected as the target areas for an empirical analysis of this study. They 
include Sinchon BOXQUARE in Seodaemun-gu; a complex cultural space on Nodeul Island in 
Yeongdeungpo-gu; Platform Changdong 61 in Dobong-gu; Common Ground in Gwangjin-gu; Under Stand 
Avenue in Seongdong-gu; Dongdaemun Rooftop Paradise (DRP) in Jongno-gu; a novel playground ddegul 

ddegul (rolling) in Seodaemun-gu; Box Park in Jongam-dong, Seongbuk-gu; Ttukseom Outlook Cultural 
Complex in Gwangjin-gu; and Sewoon Rooftop in Jongno-gu. 

3.2. Research Hypothesis  

This study aims to analyze the impact of tactical urbanism applied in Seoul on the formative factors of 
placeness and place value perception. To this end, the characteristics of tactical urbanism were set as 
independent variables, the formative factors of placeness as parameters, and change in perception of 
placeness as dependent variables. The research hypothesis is as follows: 

Tabel 1. Research Hypothesis 

Hypothesis Content 

H1 
The characteristics of tactical urbanism will have a significant positive (+) effect on the 
formative factors of placeness. 

H2 
The characteristics of tactical urbanism will have a significant positive (+) effect on 
change in perception of placeness. 

H3 
The formative factors of placeness of a place using tactical urbanism will have a 
significant positive (+) effect on change in perception of placeness. 

H4 
When the characteristics of tactical urbanism have a significant positive (+) effect on 
change in perception of placeness, the formative factors of placeness will play a 
mediating role. 

 

3.2. Data and methods 

The sampling method employed in this study was an online survey of ordinary citizens over 20 years old 
who’ve visited the locations in Seoul that used tactical urbanism. For about three months from April to 
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July, a total of 540 copies from all questionnaires collected were finally used for the analysis after 
excluding those judged to be poor in content or unreliable. 

Two programs – SPSS 22.0 and AMOS 25.0 – were used for the statistical analysis of the data collected. A 
frequency analysis was conducted to look into the demographic characteristics of the samples, and a 
descriptive statistics analysis was carried out to explore the distribution of measurement items. An 
exploratory factor analysis was conducted to examine the validity of the measurement items, and the 
reliability coefficient value – Crobach’s α – was calculated in order to examine reliability. A confirmatory 
factor analysis was carried out to prove the validity of the measurement tool. In addition, to verify the 
research hypotheses, AMOS 25.0 was employed to confirm the model fit of the hypotheses from [H1] to 
[H3] and to analyze the structural equation model. 

4. Discussion 

To begin with, a structural equation model was analyzed to verify the fundamnental research hypotheses 
from [H1] to [H4]. Model fit indices are CMIN=155.566, CMIN/DF=6.482, p=0, GFI=0.939, AGFI=0.885, 
CFI=0.934, RMR=0.017, RMSEA=0.51, NFI=0.934 and IFI=0.943, being found to meet relevant criteria by 
and large. The results of a structural equation analysis and path coefficients are shown in Figuur 2 and 
Table 2. 

 

Figuur 2. Results of a Structural Equation Analysis 

Tabel 2. Results of Path Confficients 

      coefficient 
standardized 

coefficient 
S.E. C.R. P 

Formative 
Factors of 
Placeness 

<--- 
Characteristics 

of Tactical 
Urbanism 

0.86 0.93 0.076 11.294 *** 

Change in 
Perception of 

<--- Characteristics 
of Tactical 

0.425 0.339 0.264 1.611 0.107 
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Placeness Urbanism 

Change in 
Perception of 

Placeness 
<--- 

Formative 
Factors of 
Placeness 

0.718 0.531 0.287 2.502 0.012 

CMIN=155.566, CMIN/DF=6.482, p=0, GFI=0.939, AGFI=0.885, CFI=0.934, RMR=0.017, 
RMSEA=0.51, NFI=0.934 and IFI=0.943 

 

The verification results of the first hypothesis [H1] are as follows: The standardized coefficient value is 
significant at 0.93, and the C.R value – at 11.29, which is higher than the absolute value of 1.96 – is also 
significant at the 95 percent confidence level. Therefore, the hypothesis [H1. The characteristics of 
tactical urbanism will have a significant positive (+) effect on the formative factors of placeness.] has 
been adopted. This signifies that the better the characteristics of tactical urbanism of a place are 
perceived, the stronger the formative factors of placeness are recognized as well. A tactical urbanism 
strategy temporarily occupies space, thereby recreating public spaces by changing the mood and 
surroundings to be different from before. The use of tactical urbanism in public spaces has so far failed to 
move beyond its role of constructing pop-up spaces. This lends support to a theory that short-term 
strategic, temporary occupation of space and changes in surroundings can have immediate effects. 

The verification results of the second hypothesis [H2] are as follows: The standardized coefficient value is 
significant at 0.34, but the C.R value is 1.611, which is below the absolute value of 1.96 and not significant 
at the 95 percent confidence level. Therefore, the hypothesis [H2. The characteristics of tactical urbanism 
will have a significant positive (+) effect on change in perception of placeness.] has been rejected. It 
means that strong perception of the characteristics of tactical urbanism has nothing to do with visitors’ 
awareness that sense of place of the place in question has changed. As sense of place is formed over a 
long period of time, it is judged that it’s difficult to perceive changes in a place through tactical urbanism 
being applied in a short period of time. Given that the characteristics of tactical urbanism have an effect 
on the formative factors of placeness, which in turn affects change in perception of placeness, however, 
it can be said that the attributes of tactical urbanism have an indirect implact on change in perception of 
placeness. To put it another way, the better the characteristics of tactical urbanism in a place are 
perceived, the stronger its formative factors of placeness are sensed, affecting its place value perception. 

The verification results of the third hypothesis [H3] are as follows: The standardized coefficient value is 
significant at 0.53, and the C.R value – at 2.502, which is higher than the absolute value of 1.96 – is also 
significant at the 95 percent confidence level. Therefore, the hypothesis [H3. The formative factors of 
placeness of a place using tactical urbanism will have a significant positive (+) effect on change in 
perception of placeness.] has been adopted. This means that the stronger the formative factors of 
placeness created through tactical urbanism are perceived, the more visitors sense that placeness of the 
place in question has changed. 

The verification results of the fourth hypothesis [H4] are as follows: The hypothesis [H2] – which is about 
the correlation between the characteristics of tactical urbanism and change in perception of placeness – 
has been rejected. However, the hypothesis [H1] – which is about the correlation between the 
characteristics of tactical urbanism and the formative factors of placeness – and the hypothesis [H3] – 
which is about the correlation between the formative factors of placessness and change in perception of 
placeness – have shown significant results. Therefore, the hypothesis [H4. When the characteristics of 
tactical urbanism have a significant positive (+) effect on change in perception of placeness, the formative 
factors of placeness will play a mediating role.] has been adopted. Although the characteristics of tactical 
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urbanism do not directly affect change in perception of placeness, it can be said that they have an 
indirect effect as the formative factors of placeness play a mediating role. 

5. Conclusion 

This study has analyzed the impact of tactical urbanism applied in Seoul, Korea, on the formative factors 
of placeness and change in perception of placeness. To this end, a theoretical review has been conducted 
on tactical urbanism, research models and hypotheses have been established, and the structural 
equation model has been analysed for the verification of the hypotheses. The finding of research are as 
follows: 

First, the characteristics of tactical urbanism had a significant effect on the formative factors of placeness. 
It means that the better the characteristics of tactical urbanism are recognized, the better the formative 
factors of placeness of a target area can be perceived. 

Second, the characteristics of tactical urbanism did not have a significant positive (+) effect on change in 
perception of placeness. However, although the characteristics of tactical urbanism did not directly affect 
change in perception of placeness, it has been found that the characteristics of tactical urbanism affect 
the formative factors of placeness, which in turn has an indirect effect on change in perception of 
placeness.  

Third, the formative factors of placeness of a location using tactical urbanism had a significant effect on 
change in perception of placeness. This means that the stronger visitors perceive the formative factors of 
placeness of a place using tactical urbanism, the more they sense that the place in question has changed 
a lot from its previous state. 

Fourth, when the characteristics of tactical urbanism affect change in perception of placeness, the 
formative factors of placeness play a mediating role. 

This study conducted an empirical analysis of tactical urbanism, about which research has been actively 
carried out of late, through a theoretical review, case analysis and a survey of the general public. The 
empirical analysis has found that tactical urbanism is being applied to an increasing number of locations 
in Korea and that their types, scale and developers are beoming more diverse. From the perspective of 
urban regeneration, the use of tactical urbanism has the advantage of strengthening a city’s resilience 
and making it possible to deal with changing urban planning paradigms in a flexible manner. To date, 
studies over tactical urbanism have been mainly focused on case analysis and policy proposal. Meanwhile, 
the significance of this study can be found from the fact that it has conducted a survey to analyze how 
urban residents perceive tactical urbanism and its actural impact on the formative factors of placeness 
and change in percepation of placeness.  

Future research directions are as follows: Further research should be conducted by conducting an expert 
survey based on the target areas that reflect well the characteristics of tactical urbanism. This study has 
delved into the perception about the selected target areas and change in perception of placeness 
through a survey of the general public. For the analysis of the correlation between tactical urbanism and 
sense of place, opinions from urban design experts should also be taken into consideration. 
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Abstract 

The paper aims to understand components of historic water architecture of Delhi since 12th C. AD 
and its impact on urban growth of Delhi. The expected outcome of the study is to bring to fore 
the illegibility of a robust system which shows the city has been historically water- conscious as 
opposed to water- scarce as of today. The study positions the role of historic water architecture 
in the city in terms of its spatiality, associations with community and possible way forward to 
strengthen the ‘local’ with respect to response of the built environment. 
The capital city of India with expanding population puts pressure on water infrastructure. Delhi is 
rife with issues like scarcity, inequity, poor water quality and exploitation of ground water, 
making it one of the cities closer to running out of its ground water by 2020 (NITI Aayog, 2018). 
Delhi has been an imperial capital during a major part of its history. Historical studies have 
documented the various cities of Delhi. The historic water architecture of Delhi, wherein every 
historical layer added and enhanced the existing system. This system is currently not understood 
as a whole in the built environment. A cultural reading of this water-built network influences the 
way we understand, analyse and provide solutions for conflicts around water in built 
environment. 
The nadis (tributaries of Yamuna) of the historic city of Delhi were strong determinants of the 
urban growth through the ages. The knowledge and wisdom of finding, tapping, harvesting, 
conveyance as well as managing water defined the subsequent cities of historic Delhi since 12th 
century AD. As Wescoat (2019) elucidates, the change of perception of nadi to nallah (drain) from 
the British period onwards indicates a paradigmatic shift towards urban water, which eventually 
left out the historic water architecture from conscious urban planning of the city. As the post-
Independence planning of Delhi dealt with the dichotomies of order and disorder (Wengoborski & 
Singh, 2013), the historic water architecture; which constituted meaningful urban spaces as 
nodes of the nature-built-culture nexus; were not recognized as a part formal urban water 
system. A case in point is of Hauz Shamsi in Mehrauli, which was the water reservoir of early city 
Dihli-i-Kuhna (Kumar, 2007) which tapped the one of the nadis flowing from the Aravalli ridge. 
Along its whole network, many typologies of water structures came up, defining the water 
architecture as well as positioning the cultural water network in the core of the city planning.  
The study uses archival research, mapping, layering and site studies to understand this complex 
part of Mehrauli comprising the Hauz Shamsi- Jharna ‘cultural water network’ (Shah, 2013). The 
emphasis is on turning the focus on water to understand the built environment instead of the 
other way round. The study endeavors to analyse lost linkages, impact of planning processes in 
post- Independence India and come up with way forward on integration and innovation of water 
architecture in Mehrauli. 
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Water Architecture, Delhi, Water Heritage, Urban Heritage, Urban History, Water System 
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1. Delhi’s Historic Water System  

1.1. Introduction 

A city is a manifestation of spatial and temporal dimensions of human interventions bounded by dynamic 
ecosystems. Delhi has evolved as a city over centuries. What we know of Delhi today has been formed 
and shaped by various significant events in the past refelcting amalgamation of cultures. In Delhi, the 
layers of history are evident with various historic water structures that dot the current landscape.  

India’s diversity in physiographic regions, climate, cultures and traditions are evident in vast pool of 
traditional knowledge systems. The traditional water systems are one of the important components of 
this larger knowledge system. Delhi’s historic water system is characterized by its ecological layer; as well 
as various typologies of water structures that were added upon over a period of time.  

Historically, the water system of Delhi was an integral part of the functioning of the city. The natural 
water system of Delhi consists of major physiographic features such as the river Yamuna, the alluvial 
basin, the seasonal and the perennial streams and the Aravalli ridge acting as the watershed. The water 
system is also characterized by the topography, the slope, the soil type and the vegetation. 

The water was tapped through natural depressions and artificially made reservoirs and wells by the 
communities. This water system got added upon, over time, through cultural interactions, that brought in 
newer techniques of tapping and managing the water, giving rise to new architectural vocabulary of 
water structures.  

The positioning of these water structures were based on the type of the structure (related to 
groundwater, surface water or rain water) required and its role in the larger system (channelizing, 
harvesting, conveying or storing water). These water structures also had cultural connotations owing to 
their patronage, associations with traditions and community.  

Presently, this understanding of the system as a whole has diminished. The ridge is only seen in smaller 
sections, the water channels have not been understood and the catchment areas are being built upon. 
The water networks are now fragmented due to different administrative divisions. The city is grappling 
with water issues. The groundwater extraction is depleting the natural aquifers, which can be detrimental 
to the ecology of Delhi. It is dependent on other cities for water transfer. The government aims to 
provide water supply to each household and initiatives are being taken to harvest rainwater. However, 
understanding the water system is more than just harvesting rainwater. Unless the water system of Delhi 
is considered as a whole, the solutions would tend to be piece-meal approaches, which may not be 
effective in the long run.  

1.2 Understanding Delhi with respect to its Natural Resource Base 

Delhi is situated in the part of Yamuna sub-basin, along the river Yamuna. The historic development of 

Delhi can be traced mainly in the portion bounded by the Aravalli ridge and the river.  
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Figure 1. Historic Development of Delhi. Source: Sketch of the Environs of Delhi, 1807, Antique Map, Survey 
of India. 

 

The historic map- Sketch of the Environs of Delhi, 1807, by the Survey of India, shows that a branch of the 

river Yamuna used to follow the Aravalli spur in the northern ridge. 

The nallahs or the streams join Yamuna and are either perennial or seasonal  (Chopra, 1976). The natural 

depressions or the talaabs tapped the overflow of the water at the lowest point. The pre-historic and 

proto-historic details of development of Delhi have been established through archaeological excavations, 

inscriptions, trade-routes etc., and the research is still going on.  

The historical evolution of Delhi, with respect to the water systems, have been broadly highlighted in the 

following time periods in this study: 

1. Tomar and Rajput period (736 CE- 1192 CE) 

2. Sultanate period (1192 CE-1526 CE) 

3. Mughal period (1526 CE-1857 CE) 

4. British period and Lutyen’s Delhi (1857 CE- 1946 CE) 

5. Post- Independence period (1947- present Delhi) 
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In all these time periods, the evolution of the city is seen through the development of different cities and 

settlements, and their relation to the water networks. With time newer technologies emerged which can 

be seen through the different types of water structure  (Shah, 2013): 

- Surface Water bodies: johads, kunds, taals, hauz, jheels 

- Ground Water bodies: kuan, baoli/bain, chah 

- Regulatory Mechanism: bundh, bandh 

- Conveyance of Water: nahar/ Canals 

2. Water System and its Units 

 

The historical water system of Delhi depended on slope and gravity. The first line of bundhs was located 

on the foothills of the Ridge, each at a distance of 3 kroh between them (Cherian, 2004). The water 

streams were intercepted by these bundhs, with a water reservoir or hauz close to most of the bundhs to 

store water. This water in turn recharged the water table, which fed the baolis and the wells. A second 

line of bundhs is seen near the end of the undulating terrain. This enabled holding and storage of 

maximum water within the stretch of land supporting the historic settlements. The surface water bodies 

are generally located at the lowest point of the settlement. The water from the second line of bundhs 

was then diverted to the settlements for agriculture and other purposes. The known example of a bandh 

is Satpula, which acted as a dam. The wells were used as localized water structures. 

 

 

Figure 2. Water architecture of Delhi forming a network, responding to hydro-geology, topography and the 
historical settlements. Source: Author. 
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The author’s  study breaks down the various units of the system, which were not just water bodies but 

also strong socio-cultural nodes of the society. 

Nadi/ Darya/ Nallah  

The nadis flowed in the either sides of the ridge. The nadis flowing eastward joined the river Yamuna. The 

ones flowing westward, joined the Sahibi river (the present Najafgarh drain), which ultimately joined 

Yamuna. 

Ju/ Nahar/ Canal 

There are mentions of canal built during Khilji period (Siddiqui, 1986) . The Ju-I-Firozabad was laid by 

Feroze Shah Tughlaq. nahars were the name for canals during Mughal period. During Mughal time, these 

were of kachcha construction. In the British period, the Western Jamuna Canal was the modification of 

the old nahar, which was made pucca, with lining along the surface. 

Bundhs 

Bundhs are the first water structure units in the historic water system of Delhi. The bundhs acted as a 

regulatory mechanism. The remains of the earliest bundhs at present are those of Firoz Shah Tughlaq's 

time period, though the technology would have been present earlier as well. 

The bundh had a tapering masonry structure with apertures known as mori  (Cherian, 2004). The existing 

remains of bundhs indicate making of the moris in granite monolithic stone blocks, which could be 

regulated by stone or wooden plugs.  

Bandhs 

The existing historic example of a bandh, is the Satpula. It has an elaborate system of sluice gates, which 

were raised and lowered as per the required amount of water to be passed along it. It had seven major 

arched openings, through which the water flowed. This also gave it its name- Satpula. The arches in the 

lower section had deep grooves, along which the sluice shutters operated. The water was collected in a 

reservoir, which was then diverted to the settlements and the agricultural fields for irrigation.  The area 

around this reservoir supported a lot of biodiversity. The water of the Satpula was also considered 

sacred. 

Johads 

Johads were the water bodies at a localised level in the settlement. They were located at the lowest 

points of the settlement, made as irregular shaped natural depressions, tapping surface run-off from the 

higher points of the settlement (Agarwal & Narain, 1999). 

Taalabs 
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Taalabs were the natural water bodies at a localised level in the settlement. They were located at the 

lowest points of the settlement, made as irregular shaped natural depressions, tapping surface run-off 

from the higher points of the settlement.  

Kund 

Surajkund is the only known historic example of the type of kund in Delhi. Based on that, one can infer 

that it was a settlement level water structure, with larger volumes of water storage capacity. It had an 

impervious lining along its surface to prevent water losses through seepage. It was deep to prevent 

evaporation losses. The embankments and steps in it were added later. It was also associated to the Sun 

Temple historically. 

Tal 

Anangtal is the only known historic example of the type of tal in Delhi. Based on that, one can infer that it 

was a settlement level water structure, with larger volumes of water storage capacity. It had an 

impervious lining along its surface to prevent water losses through seepage. It was deep to prevent 

evaporation losses. Anangtal was also connected to religious activities of the Jogmaya Temple, in Lal Kot. 

Hauz 

Hauz are the water tanks at the settlement level. They have larger volumes and water from these is 

diverted to other water bodies. They had an impervious lining along its surface, to prevent water losses 

through seepage. 

Dighis 

Dighis were the water tanks constructed during the Mughal times, and were localized level structures. 

They were basically water tanks for public use. 

Baoli/ Bain 

Baolis are water structures at the settlement level. They consist of three major parts:  

- The well shaft-  which is deep enough to draw water from the aquifers 

- The reservoir- which is connected to the well and the water is collected by the people from 

here. 

- The steps and subterranean chambers - which provide access to the water (Lort, 1997). 

Some baolis also have chambers, which serve as places for retreat. This also created a 

microclimatic zone. 
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3. Post-Independence Period- Implications of the Master Plans on the historic 
water architecture 

 

In the Post-Independence period, the expansion of the urbanisable limits of the city led to breakage of 

the linkages among the nallahs at many points, and many of the historic water structures were neglected 

or filled up for building new settlements. The 1962 Master Plan recognized only three historical water 

bodies to be developed as recreational spots  (Sahay, 1962). The ridge was reserved for development of 

regional parks and some parts were earmarked for stone quarrying. 

In the Master Plan of Delhi 2001, it was mentioned that conservation and revitalization should occur 

alongwith environmental upgradation in old built-up areas. However, there was no emphasis on the 

cultural water networks. There was identification of ridge into four parts: Northern Ridge, Central Ridge, 

Southern Ridge, South- Central Ridge. It was mentioned that no further infringement of the ridge is 

permitted. The one-mile deep green belt proposed in the 1962 Master Plan had been built upon by 

unplanned development presently. Green belt width increased to 2km, considering the new urbanisable 

limits. The planning for open spaces like regional parks, district parks etc., was a positive point. 

The Master Plan of Delhi 2021, emphasis on the protection of the river, the water networks and the 

water structures. However, the issues of encroachment and negligence of the water system have led to 

disappearance of many of the historical water bodies. 

The recognition of the river and the floodplain as a separate zone ensures better protection. Its linkages 

with the water streams and nallahs should also be recognised. The water networks tend to get 

fragmented in administrative boundaries. The 2021 MPD recognised them as a whole. The catchment 

areas at micro levels, of the water network, need to be mapped. The covering of nallahs is a major issue, 

which requires framework for strict enforcement. 

The MPD 2021 emphasised on the need for public participation in conservation and management of the 

water bodies. It considered the area near Najafgarh jheel and its surroundings and the ridge as potential 

water conservation area. More water conservation areas can be marked based on the studies of 

catchment areas of water networks and topography analysis. Reduction of groundwater is a major issue 

identified and augmentation of groundwater bodies requires conserving the surface water. 

With time, the focus has been to protect the ridge as it is, in all the Master Plans. Its potential as the 

watershed should be emphasised on. 

The open spaces in most of the areas have helped in protecting the remaining water networks to some 

extent. It is imperative to note that the public value of these open spaces (Raina, 2016) also offer 

opportunities for active urban realm in addition to being important visual amenities, which is worth 

exploring in the case of water architecture of Delhi. 
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4. Potential in Urban Realm: Historic Water Network of Hauz Shamsi and 
Jharna, Mehrauli 

 

The area has seen historical development from the pre- Sultanate period, Sultanate period, Mughal 
period, Colonial period, post-Independence uptill present. 

The Hauz Shamsi and Jharna come under the Ward 8 of Mehrauli at present. The Hauz is centrally 
protected by the ASI, whereas Jharna comes under the State level  protection of MCD. 

In 1900's, Mehrauli was designated as a Lal Dora Urban village. It is one of the 111 traditional 
settlements, to have been urbanised in the recent times (Thakur, 1991).  

The Hauz Shamsi is the first known water structure that occurs towards the origin of the Water Network 
of the Barapullah Nadi. Thus, it forms an important focus area of intervention in the conservation 
measures of the sub-system. 

The Hauz, Jharna and their network is under major threat. The boundaries of the Hauz are shrinking 
rapidly over time. The nadi can be seen in parts, before it flows towards Mehrauli Archaeological Park, 
where it goes underground for most of the stretch. The diversion of the nadi is also seems affected by 
unplanned development to some extent. 

Historic significance of the area is high. The Hauz is the earliest known example of the type of water 
structure, from the Sultanate period. Jharna was also developed in the Late Mughal period as a chahar 
bagh garden (Khot, n.d.). This water network was instrumental in the historical development of the area 
as well. 

The linkages to the other historical structures, such as Jahaz Mahal, Auliya Mosque and other historic 
tombs is lost, along with the historic connection between the Hauz and Jharna itself. It is important to 
revive this connection, to facilitate urban regeneration of the area, and also protect the values and 
significance of these structures. 

The area has a major problem of water supply. Also, the groundwater of the area has reduced alarmingly 
over the years. Revival of the water network can help in localized augmentation of the present water 
system. 

 

4.1 Water Architecture as ‘Nature-Culture-Built’ nexus in the Urban Realm 

Decoding the hidden layers of the site to understand its potential:- 

Layer of Natural Setting 
The site is located on the quartzitic formation, along the South –central Aravalli ridge. The settlement of 
Mehrauli is situated along the linear ridge, running north to south. The area adjacent to Hauz Shamsi has 
low plains, below the undulating rocky surfaces of the ridge. 

The soil type in the area is Kohi, which is coarse grained sand associated with the ridge. This enables 
water to percolate through soil, which is tapped in the bedrock level. 

The hydrology is governed by the nadi, originating from the ridge , streams of which flew across the 
undulating landform. 
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Sultanate Period (736 A.D. -1525 A.D.) 
Before the Sultanate period, the Puranic layer is evident by the existence of the Jogmaya Temple, 
associated with Hindu Mythology. 

Mehrauli  was earlier known as Mihirawali  (Begde, 1978) and was founded by the King Mihir Bhoja (836-
885 A.D.) of the Gurjar-Pratihara Dynasty .  

Until 1296, the area was part of the Imperial Capitals of the Hindus (Lal Kot, Quila Rai Pithora) and the 
Sultanate (Dilli-i-kuhna).  The Sohan Burj, one of the gates of the ramparts of the citadel of Lal Kot and 
the extended Qila Rai Pithora, lies in the detailed study area.  

Iltutmish  built the Hauz Shamsi in 1229 AD, to divert 2-3 streams of the nadi flowing from the ridge  
(Alam, 2020). The overflow of the water flowed to the low- lying area like a jharna. In 1311 A.D., the 
pavilion was added to the hauz. It was near an Idgah, and measured approximately 2 miles x 1 mile 
(Hasan, 1997). According to Ibn Batuta, apart from drinking water, the water was also used for cultivation 
of seasonal fruits. The hauz was surrounded by orchards.  

The hauz also has an associational significance as legends say that Iltutmish decided to build the 
reservoir, after seeing a dream of the Prophet riding a winged horse ‘buraq’  (Seale, 2016) and later 
finding a hoof print on the site of the hauz.  

After the capital shifted to Siri, the area was referred to as a part of the Purana Shahar, where aabadi 
continued to settle and thrive.  Many of the significant buildings came up in the Lodi Period, in the 
detailed study area, including Jahaz Mahal. 

Other significant structures in Mehrauli include Gandhak ki Baoli, Qutubuddin Bakhtiyar Kaki ki Dargah 
and its Baoli, buildings of the Qutub Complex, Balban’s Tomb, Rajon ki Bain was built in Mehrauli during 
the Sultanate Period  (Peck, 2005). 

 

Early Mughal, High Mughal, Late Mughal Period (1526- 1857 A.D.) 
Several walled mosques like Jamali Kamali, Madhi Masjid etc. in the Meharauli area show that 
settlements grew and continued even during the Mughal Period. Mughal tombs of Chaumuchi Khan, 
Adham Khan, Quli Khan etc. were important buildings of Mughal period (Stephen, 1876)  (Hasan, 1997). 
Trade route connected Mehrauli to Shahjahanabad, which was the new Imperial city in 1639 A.D. 

In the detailed study area, the significant development was use of the area as the Mughal retreat in Late 
Mughal Period. The low lying area across the Hauz Shamsi which collected its overflow, was converted 
into Mughal Garden called Jharna. The pavilions and the water tanks were made by Nawab Ghiyasuddin 
in 1700 AD. It had a Chahar Bagh Layout. Akbar Shah II built the pavilion on the side. Bahadur Shah II 
added the central pavilion (Baradari). The well-known Phool Walon ki Sair, or the procession of the 
flower-sellers, led by shehnai players and dancers begins from this Jharna  (Khot, n.d.).  

During this period, when Delhi became part of the British territory, the Mehrauli area became a refuge 
for the late Mughal rulers. The Zafar Mahal was the palace of the last Mughals, which had larger footprint 
than what remains today. A part of its recreational complex was near the Hauz Shamsi. Apart from these, 
many havelis for the nobles, sarais, shop houses, mosques came up  (Nanda, et al., 1999). 

British Period (1858-1947 A.D.) 
Mehrauli became the tehsil headquarters after the mutiny. Many official buildings, residences for officials 
like Dilkusha came up during this period, with hybrid of late Mughal and British architectural vocabulary.  
During India’s independence period, the area saw a lot of upheaval, due to migration during the Partition 
period (Hearn, 1906). The introduction of centralised water supply system hanged the perception 
towards the water architecture of Delhi. 
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Post- Independence Period – till Present 
The detailed study area, which was a part of the Lal Dora village, has now been urbanized. With time 
encroachments around the Hauz have reduced its boundaries at an alarming rate.The area surrounding 
Jharna is encroached upon by multiple families. The connection between the Hauz and Jharna are lost. 
The nadi is seen as a narrow stream near the Hauz and the Jharna, and is contaminated. 

In the vicinity of the detailed study area, Vasant Kunj residential area has been developd, comprising of 
housing complexes. 

Master Plan of Delhi- 1962, had provisions which have shaped the present- day Mehrauli. However, it did 
not emphasise on its cultural heritage with respect to its urban development.  

Community Profile 
Most of the buildings around the Hauz and the Jharna are multi-storeyed residential buildings. 
Commercial activities are along the main spine, which include shops, informal sector, and small scale 
industries like manufacturing of metal tools, workshops etc. 

Most of the people living there are the ones who migrated to the area after Partition. Increasingly, new 
multi- storied residences coming up along the boundary of the site, have new tenants on rent.  

In February 2021, the perception of some residents of the area interviewed through random selection 
indicated that mostly they were aware of historicity of the hauz, partly because of the presence of Jahaz 
Mahal near it. But mostly its viewed as a dumping ground now.  

 

5. Major Conflicts in the Detailed Study Area 

As observed on the site during detailed study, following were the issues observed which can be 
addressed to enhance the potential of Hauz Shamsi- Jharna precinct as an active cultural public realm: - 

Multiplicity in ownership pattern 
It is observed that the major components of the detailed study area are under different ownership 
patterns, which poses challenges of seamless coordination among various bodies 

- ASI- Hauz Shamsi and Jahaz Mahal 
- MCD- Jharna, Park in front of Jahaz Mahal 
- DDA- Park and vacant land 
- Waqf Board- Mosque, cemetery 
- Encroachment on the land around Jharna 

 

Loss of linkage of the water network to the built environment: 
There is a loss of physical connection between Hauz and Jharna due to encroachment. There is also a loss 
of visual and physical linkages with Jahaz Mahal, Auliya Mosque, ruins of mosques and tombs (Shah, 
2017). 
 

Lack of proper infrastructure: 
The storm water drainage diverted to the nallah, leading to pollution. There is a lot of garbage disposal in 
all the mentioned water bodies. The location of electrical transformer and tempo parking near Hauz 
Shamsi can be revisited. 
 

2489



Shah, S Unlocking the Potential of Water 
Architecture in Urban Realm of Delhi, India 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

 

 

7. Unlocking the potential of Hauz Shamsi and Jharna cultural water network 

The following description is from the translated travel memoirs of Morrocan explorer and scholar Ibn 
Battuta, who had come to India in 1330 AD circa  (Smith, 2002).  

“Outside Delhi is the large reservoir named after the Sultan Shams al- Din Lalmish, 

from which the inhabitants of the city draw their drinking water. It lies close to the 

musalla. Its contents are collected from rain water and it is about two miles in length 

by half that breadth. Its western side, in the direction of the musalla, is constructed 

with stones, and disposed like a series of terraces one above the other, and beneath 

each terrace are steps leading down to the water. Beside each terrace there is a stone 

pavilion containing seats for those who have come out to visit the place and to enjoy 

its attractions. In the centre of the tank, there is a great pavilion built of dressed 

stones, two stories high. When the reservoir is filled with water, it can be reached only 

in boats. But when the water is low, people go into it. Inside it is a mosque, and most 

times it is occupied by poor brethren devoted to the service of God and placing their 

trust in Him (i.e., dependent upon charity). When the water dries up at the sides of this 

reservoir, they sow sugarcanes, gherkins, cucumbers and green and yellow lemons 

there; the latter are very sweet but of small size.” 

It is interesting to note that while generally description of Hauz Shamsi focusses on the built, the setting 
and the popular legend associated with the hauz; the aforementioned description additionally situates 
the hauz as a place along with various associations of community, religion and livelihood, apart from the 
built context. There is a sense of orientation of the hauz on site with respect to other major landmarks, 
which further throws light on interconnected networks. This broad overview depicts the difference in the 
perception towards water architecture. 

 

Figure 3. Built heritage of Mehrauli, with the location of Hauz Shamsi and Jharna highlighted. Source: Report 
on Conservation Management and Maintenance plan for Jharna, Mehrauli, Delhi by Ujjwala Khot, for 
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Department of Architectural Restoration and Conservation, Department of Housing Development and 
Management Lund University, Sweden and SIDA, pp-12. 

Similarly, if one studies how the hauz is represented in maps- antique and present, old paintings, 
photographs, poetries, travelogues and other such sources, various threads emerge which highlight how 
the water structure is situated culturally and what is its role in the community as well as the context. 

 

 

Figure 4. The Mehrauli Jharna during the Monsoon, Delhi, India 1815 
. Source: Museum of Islamic Art, Doha, Qatar. Retrieved from 
https://twitter.com/DalrympleWill/status/1206161027726893057/photo/1/ 

 

The 1815 AD painting in Figure 4 depicts Jharna during the monsoons. The connections from Hauz Shamsi 
is evident. A close examination of the painting indicates the landscape, setting, vegetation, fauna, 
community, activities, how spaces have been occupied, a glimpse of the social context and so on.  

The following steps can help in developing the potential of this cultural water network as an active urban 
realm, hinged on the nature-culture-built nexus 
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Inventorying, Documentation and Research 
Inventorying, mapping, documentation of: 

- The route of the Nallah 

- Hidden or buried water structures like wells 

- Mapping of Aquifer data 

- Recording the species of trees, shrubs etc. 

- Mapping and inventorying associated built structures, tombs etc. 

 

Research has to be further taken up on: 

- Linkages between nallah, Hauz and Jharna 

- Original extent of the Hauz and its catchment 

- Layers of historic intervention in the Hauz. 

- Garden layout, tree species in the area historically 

 

Delineating Zone of Protection of the Water Network 
- To be done on the basis of research on extent of the Hauz and material evidence. 

- Zone of Protection to include catchment area of the Nallah and the linkages between various units 

 

Augmentation and treatment of the Water Network through localised methods 
Integration of water harvesting through: 

- Rooftop Harvesting 
- Waste water treatment 
- Surface run-off from roads, open spaces and paver areas 
- Different techniques like bio- remediation, DEWATS, Root Zone treatment etc. are options for 

this. Appropriate method to be developed through technical expertise. 
- The sludge which is the by-product of the treatment, can be used as manure for the surrounding 

green areas. 
-  

Landscape and Ecological Regeneration with focus on Cultural water network 
- Revival and replantation of orchards in the area, which can benefit the community and generate 

livelihoods and revenue. 
- Integration of the network with the green spaces around can be seamless. 
- Upgradation of infrastructure 
- Involvement of the community in management and upkeep of the area 
- Structural conservation of the water structures 
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8. Summary 

The focus on the cultural study of water architecture of Delhi can help in ulocking its potential in urban 
realm of Delhi. The aim is to deeply study the situatedness of water architecture in terms of the culture, 
in addition to the site, the temporality and the built. It is an attempt to look at the city’s water system as 
a whole and the specific case examples forming a sub- network of their own. To discern and examine the 
inter-relatedness of these aspects, the nuances need to be studied through multiple sources. As already 
demonstrated broadly in the overview of Hauz Shamsi, sources such as old maps, text, descriptions, 
myths, legends from various time periods are important to clearly understand various associations. The 
aspects of continuity and discontinuity and its impact on linkages to the cultural water network through 
various time periods are important to find the gaps. The community perception is an important thread to 
come up with stronger interventions. The attempt will be to weave the inferences from different stand-
points and narratives for better understanding of cultural situatedness of water architecture of Delhi.  
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Research Paper  

 

THE IMPERCEPTIBLE STAKEHOLDERS 
Including the natural world within the urban realm 

Rudra SHARMA, School of Planning and Architecture, New Delhi, India 

 

Abstract 

Urban animals are an integral part of Indian society, both culturally and religiously. Yet the 
development models for our cities have always ignored these ever-present ‘imperceptible 
stakeholders’ and have prioritized economy over sustainability. This has resulted in global issues 
like climate change and the loss of ecological diversity. 
As urban practitioners, we seldom plan and design for the ‘imperceptible stakeholders’ who are 
fundamental to the everyday life of our societies. It is critical for us to work with nature and to be 
more accommodating of it within our cities. Jaipur, the first planned city of India, by its design had 
included nature as a strong part of its urban realm. Higher rates of unplanned urbanization since 
the 1990s have led the city to sprawl manifolds. This new growth has created many conflicts 
between humans and nonhumans. But at the same time, many of the nonhumans are loved and 
even worshipped by the people. 
This research analyses these strong cultural roots that tie humans with nature aiming to come up 
with a replicable urban design policy framework and guidelines that can help create sustainable 
and inclusive urban environments. The framework proposes the inclusion of urban forest corridor 
networks housing the urban animals which also creates an open space structure by linking various 
low-income group communities to their workplaces. Animal welfare centers are to become a part 
of the mandatory social infrastructure and the urban fringes to provide sanctuaries for stray urban 
animals. New cultural roots are generated by making the nonhuman life visible within the public 
realm. By understanding our interdependencies with the natural world, we can create cities where 
the imperceptible stakeholders of today can be the legal citizens of tomorrow. 

 

Keywords 

Nonhumans, urban forests, subaltern animism, socio-ecological systems, sustainable development 
goals 
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Figure 1: Geomorphology of Rajasthan showing various land types zooming into the Jaipur region. Data 
source- Bhuvan satellite imagery 

 

Built form as a manifestation of the culture 
 

 
Figure 2 :Chand Baoli, Abhaneri near Jaipur provided water to the village and was an important public space. 
Source-Google images, Jal Mahal of Jaipur in Mansagar lake. Source- Author 

 

Conflicts and coexistence 
 

 
Figure 3: Leopard being attacked after entering into the city fringe in search for a prey. Source- Google 
images, A lady feeding the local wild monkeys. Source- Google images 
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1. Natural and the human worlds 

1.1. Introduction  

The human world is developing at an unprecedented pace in the era of the Anthropocene. It is not only the 
physical world that is changing but also our metaphysical understanding of it. With such sheer forces of 
unidimensional development, it is natural for conflicts to arise between our past and the present. Indian 
cities are great examples of this case. One can witness these forces of culture colliding with the forces of 
urban development. Somewhere in peace, and somewhere in the chaos. 

The culture and beliefs of any society are an outcome of various physical conditions in which it grew. 
Religion is also a manifestation of the geographical and natural conditions of a particular region where 
society has existed and evolved for centuries. Our traditions are an outcome of this culture and are a strong 
force in existence. Nonhumans are an integral part of Indian society and certain practices of Hinduism have 
even empowered them. This empowerment became evident when it inspired events like the famous 
Chipko movement. (Narayanan, 2017)  

Satisfying the thirst or hunger of living beings is considered to be an essential deed and is widely celebrated 
in many parts of India. From our festivals to daily rituals, the idea of mutualism has always existed. In an 
ever-transforming and evolving society, it is critical to hold on to the values that help us sustain our 
existence. There lies abundant wisdom in the practices of sects like the Bishnoi community of Marwar, 
Rajasthan which can inspire action to deal with the climate and ecological crisis. Bishnoi people understand 
the pivotal role nature plays in the subsistence of life on this planet. This remarkable environmental 
practice on the part of the community is in line with contemporary global demand that urges people to 
respect the environment and all the life forms (Sinha, 2018). It is the values of the communities that define 
their culture and environment (built & open). Therefore, it is crucial to inform people by all means, about 
the importance of their ecological systems. 

As Yamini Narayanan (2013) argues in her work that the climate crisis is linked with the spiritual crisis and 
our deeper spiritual and moral understanding of the world as a society could be the answer leading towards 
a sustainable world. Every living being deserves clean and accessible water, food, and shelter. The 
coexistence of the human and natural worlds is what many of the sustainable development goals (SDG) set 
up by the United Nations (UN) point us to achieve, for a better future of the planet. 

 

1.2 The Imperceptible Stakeholders 

Citizens have a claim and stake in the urban spaces. Good urban planning and design caters to their need 
and aspires to deliver the stakeholders with a respectable quality of life. While the human stake has been 
established, our development models have constantly ignored the ever-present nonhumans within our 
cities. Such development has only catered to a limited number of stakeholders and is always excluding a 
significant amount of life that dwells within the urban realm. Even though these stakeholders are an 
integral part of our everyday lives, they have remained imperceptible to our planning, development, and 
policy-making processes. These are what I call ‘The Imperceptible Stakeholders’. While the bottom-up 
planning approaches are being adopted worldwide that suggest the identification and studying of all the 
stakeholder groups to come up with the mechanisms to plan and develop, the imperceptible stakeholders 
are not included. As a result of this practice, despite being Delhi’s state bird, the house sparrow has become 
a rare species in the national capital (Gandhiok, 2018). Extensive paving in the city, loss of the fertile ground 
where the bird could find the worms they feed to their children, lack of safe nesting spaces has led to this 
condition. The human world is eliminating the essential natural environment through various urban 
developments (Sharma, 2020). How can we provide right to the space to these imperceptible stakeholders? 
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Different species, same feelings 
 

 
Figure 4 Kids playing splash in a pool of water after a monsoon rain, Source- Author 

 

 

Figure 5: A group of pigeons  enjoying a watery hole on the road in the summer heat of Jaipur. Source- 
Author  
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1.3 Methods 

This paper involves understanding the natural and human worlds through several lenses in a strategic 
manner to suggest highly practical solutions that can work with the vision of coexistence and mutualism. 
Firstly, it attempts to gain a larger perspective by looking at society, culture, religion, development, and 
sustainability to establish critical linkages between them. These linkages are further explored through a 
review of relevant theories, practices, research, media reports, and government policies to create a 
foundation for further research. 

Secondly, based upon the larger theoretical narrative, a small case study of the city of Jaipur and its people 
grounds the research argument. Narratives coming out of this study illustrate the importance of 
nonhumans in the everyday life of the people as well as the conflicts that they have to deal with. This points 
out the fact that neither planning policies, nor the public space design have successfully dealt with these 
issues or even acknowledged the fact that nonhumans have a stake in the cities. 

Thirdly, suggestions, guidelines, strategies are formulated based on the existing evidence and critical 
animal studies to strengthen the human-nonhuman relationship and to foster the culture of acceptance, 
tolerance, and respect for the natural world. This paper attempts to articulate a critical understanding 
between the environment, culture, religion, and development to suggest new ways of urban development 
which are inclusive, where all forms of life and their dependence on each other are respected and nurtured. 

2. Theoretical understanding 

A significant amount of research has happened which talks about larger environmental concerns like 
climate change, loss of biodiversity, and extinction of various nonhuman species. This work is primarily 
dealing with ideas of healing, greening, urban forestry, wilderness, etc., and is selective when it comes to 
dealing with the animals that constitute this nonhuman world. Much of this writing on sustainability and 
nature highlights the importance of biodiversity in its technical meaning rather than human-nonhuman 
relationships (Arcari, Probyn-Rapsey, & Singer, 2020). 

Ethno-geographical studies on urban animals have raised the question of power and spatial dynamics and 
the way nonhumans negotiate this within the cities. Somewhere by adapting and coexisting with humans 
and somewhere by claiming ownership of the space (Barua & Sinha, 2017) 

These rare but critical animal studies have boldly pointed out the phenomenon of anthropocentricism 
shaking hands with capitalism by commodification and unjust evaluation of nonhuman lives and their 
body parts (Narayanan, 2017; Arcari, Probyn-Rapsey, & Singer, 2020). Not just the living beings, but also 
the goods we consume do not necessarily consider their environmental costs. This flawed evaluation is 
one of the most critical reasons for the growing climate crisis (WWF, 2013). Ignorance of captive 
commodities and its role in climate change was well summarized by Arcari, Probyn-Rapsey, & Singer as:  

“Urban-based research focuses on ameliorating the symptoms of biodiversity loss at a local level while 

off-staging and thereby depoliticizing larger-scale causes.” 

Emissions from livestock, soil and nutrient management (agriculture), and deforestation are the main 
contributors of greenhouse gases globally. Almost 80% of the land used for agriculture is allocated for the 
production of meat and dairy products (Ritchie and Roser, 2019). The recent report from IPCC suggests 
that greenhouse gasses emissions may be reduced through a shift towards a plant-based diet from it being 
primarily animal-based (IPCC, 2018). With an 82 million rise in population annually, the urban is going to 
exert significant pressures over the natural systems. 

  

2500



 
 

 
Figure 6: Bishnoi people protecting their forests against the kings men. Source- 
carivanderyacht.com/Wilder-Tree-Hugger, A Bishnoi women breast-feeding an orphaned baby deer and her 
child. Source- https://i2-prod.irishmirror.ie/incoming/article7870052.ece/ALTERN 

 

 

 
Figure 7: A concrete river bed converted into natural wetlands in Singapore. Source- Centre for Livable 
Cities, 2012 
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3. Rajasthan: Ecology-Culture-People 

The desert state of Rajasthan heavily relies on the monsoons to collect rainwater that sustains life and 
economy throughout the year. The rains are formed through the orographic effect caused by the Aravalli 
hills. These arid and sandy landscapes sustain agricultural and livestock rearing practices. These lands bred 
superior cattle which was the foundation of its economy (Sinha, 2018). The natural resources were 
protected by the law. Rulers had imposed fines on their illegal uses like the felling of green trees or defacing 
the village pond etc. The social concern for the environment and nonhumans in medieval Rajasthan 
manifested itself in various forms. Apart from taxes, the teachings of sects like the Jains and Bishnois 
fostered this sensitive care for the natural world. Harmony with the environment, such as the prohibition 
on cutting green trees and animal slaughter was highly encouraged (Maheshwari, 1970; Kumar, 2005). 

The Britishers marked the Aravalli’s as “Gair Mumkin Pahar”, unfit for cultivation. This term is still valid in 
the land records (Kaur, 2018). Since then the forests have started to disappear and this ‘unfit’ land has 
been urbanized at places. As a result, the entire ecosystem has suffered and many species of flora and 
fauna have vanished over time. The post-independence growth brought the industries into the state. 
Rajasthan has become a global supplier of the stone and minerals that the Aravalli’s provide. Extensive 
mining practices and unplanned urbanization has resulted in razing off of the hills in several regions while 
removing the already rare forest cover. Cities have been at the forefront of this exploitation through their 
heavy and ever-growing demands. With modern ways to extract the necessary resources and capitalization 
of these resources, the motherland has been a victim of excessive mining, groundwater extraction, 
deforestation, and heavy urbanization (Sharma, 2020). 

Now, the Aravalli is the oldest and the most degraded mountain range in India (Kaur, 2018). Out of the 
4.84% of total forest cover, only 0.02% is dense forest. The scrublands and open forests allow for cattle 
grazing which also defines the major use of these lands by the people (Forest Survey of India, 2019). Our 
Urban systems have been constantly ignoring the ever-present wildlife on the fringes as well as within the 
city. There is a strong need to develop a harmonic relationship that respects their territories and provides 
quality habitat for them to live. 

3.1 The role of societal values in the present-day urban life: A case of Jaipur 

The understanding of ecological systems by the people creates a well-rooted culture which in turn shapes 
our built environment and the urban systems. Public spaces like Baoli are just one of the many ways to 
protect and celebrate the ecologically sensitive and important regions. These spaces strengthen the 
coexistence of humans with nature (Sharma, 2020). 

A strong ‘line’ was drawn in between the forests and the people through the monetization of land as 
capital. Separation of the forest land and the urban land by creating authorities that dealt with them 
separately removed the aspect of forests from the life of the people. Jaipur, the first planned city of India 
was built on the foothills of Aravalli’s by respectfully harnessing the water, materials, and protection 
provided by the hills. A great example of architecture, planning, and urban design of that time. 

In time, the city has witnessed drying up of its water sources, a major flood that happened in 1981, 
deforestation, mining of Aravalli’s, desertification of its land in parts, and massive urbanization that has 
also encroached upon some parts of these foothills. The fringes have become the backyard of the city 
where the poor and the marginalized live. Therefore, it is vital to regenerate these lands, especially the 
urban fringe that is facing these critical issues through urban design and planning. 

To better understand and summarize the everyday life of the people of Jaipur, let us go through a day in 
the life of regular citizens. 
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Figure 8 :The Urban Sprawl of Jaipur. Source- Author, Data- Bhuvan Rajasthan 
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3.2. A day in life 

Urmila, a 53-year-old woman lives in a ground-floor flat of a gated housing society in Vidyadhar Nagar, 
Jaipur. She usually wakes up at 5 AM to find two female street dogs named ‘Jako’ and ‘Oreo’ at her doorstep 
excitedly wagging their tail on the porch. Urmila feeds them with a small bowl of milk or biscuits or a few 
leftover ‘chapatis’ from the dinner last night. She then goes for a morning walk to collect fresh flowers and 
a few ‘Bael’ leaves to perform her daily worship rituals at a temple nearby. The dogs accompany her as if 
they were her bodyguards. At the temple she pays her respects to several gods including Lord Shiva, 
wearing a snake around his neck, Lord Ganesha, who has a human body but an elephant head and rides on 
a mouse, Lord Hanuman, the monkey god, Lord Durga, who sits on a lion and finally, Lord Krishna playing 
the flute, surrounded by a group of cows. All these gods have their stories and these stories often include 
nonhumans including trees, plants, and even insects as the core characters in their lives. Urmila on her way 
back to the house sprinkles a small bowl of flour in a nearby park to feed the ants living there. She comes 
back and waters her small garden flourishing with nonhuman life. 

The first meal of the day is prepared and the first ‘chapati’(bread) is dedicated to the holy mother cow. On 
special occasions, nobody at her house is allowed to eat anything before feeding a cow, a dog, a crow, and 
a saint. This is the month of ‘Shradh’ when the ancestors are remembered. 

There is a festival of ‘Nirjala Gyaras’ where Urmila doesn’t drink or eat anything for the whole day and 
instead, she goes out and donates earthen pots full of water to a nearby ‘Pyau’, a place on the street where 
any sentient being is provided with drinking water at all times. One can find a large pot full of potable water 
always available on streets where the urban animals quench their thirst. 

This is a day in the life of Urmila, an ordinary middle-class woman of the society. This is not just her story 
but of hundreds and thousands of people in India who have a strong relationship with nonhumans. Such a 
culture to an extent plays an important part for the people to accept the nonhumans and breed a healthy 
tolerance in their lives. The state of Rajasthan in India has shown a remarkable continuation of this culture. 
This is evident from the fact that 75% of the state eats a vegetarian diet against the national average of 
25% (Ministry of Home Affairs, 2014). 

While there are some good aspects of this culture, the present-day realities of everyday life also bring out 
some strong conflicts that are manmade only. Like the leopard sightings on the city fringes creating fear 
and panic. The city fringe establishes the boundary between the human and the natural worlds. This is 
where the collision of wildlife with urban life happens. Rampant encroachments of urban areas over the 
forest lands have significantly increased these leopard attacks who are territorial beings and come into the 
city searching for food. These conflicts are not just limited to the fringes, but also occur within the urban 
areas. Urban animals like cows take over the streets wherever they can get a constant supply of food. Such 
places are either designated spots where people donate and feed them or the waste disposal points in the 
neighborhoods. Macaque monkeys of Jaipur have their ways to negotiate with the urban spaces. They have 
got the public respect and attention to the point that there are cases of overfeeding that lead to obesity 
and higher cholesterol levels (Barua & Sinha, 2017). But the nationwide lockdown during the covid-19 
pandemic showcased a different reality. Urban animals becoming hostile because of the lack of food that 
was abundant to them at the feeding spots and temples. Special feeding passes were distributed to the 
people who were willing to distribute food to these starving animals. It became evident that because of 
the human interventions, many of these animals have become critically dependent on these urban systems 
of feeding. This calls for taking relevant steps in urban development and policy-making to ensure that in 
case these human systems fail, the urban animals don’t starve to their death. A good solution to this is to 
monitor the feeding areas to provide as much as needed and to distribute the surplus to the nearby animal 
welfare centers (Sharma, 2020).   
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Figure 9: Men graze the cattle and the women collect the firewood from the forests. Source- Author 

 
Figure 10: Cows searching for food in the burning industrial waste. Source- Author 

 

Figure 11: The medians of Vidyadhar Nagar have become the feeding points for birds and cows. Source- 
Author 
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4. Subaltern Animism: A fresh perspective to plan and design cities 

Referring to the subaltern studies done for the human world, Narayanan coins the term, ‘Subaltern 
Animism’, formulation of new multispecies-inclusive planning theories recognizing the personhood or the 
agency of nonhumans and the ways they occupy and claim space. The way forests were our home and are 
to the many nonhuman species, the urban environment is supposed to play a similar role for the urbanites. 
It should have a providing nature, robust spaces, and a place for all beings to exist together. A forest has 
no walls, it connects, not segregates. That goes with the very essence of public space. Therefore, forests, 
physically or in spirit must become an integral part of our public spaces (Sharma, 2020). After critically 
understanding the nature and role of the human-nonhuman interaction in the vision of a sustainable world, 
various strategies and policies are drawn.  
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A way to give back to the nonhumans 
 

 

 
 
 
 

 
Figure 12: A conceptual imagination of the proposed forest corridor, human-nonhuman interaction space. 

Source- Author 
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The forests are brought into the public realm and specially supports the low-income group by providing 
food and water security at a local level independent of the larger urban system. The dead, unsafe, 
polluted fringe where the marginal communities live shall become a city level front that makes sure 
through design, policies and guidelines that the fringe largely remains open for the public. A new system 
of learning in the public realm has been introduced by creating a living and open museum of indigenous 
biodiversity as a part of the public spine. Such spine also connects urban farming, commerce, sports, 
housing and social infrastructure, all in one public hub. 

Urban design can play an important role to reduce the carbon footprint of a city while creating a home 
for nonhuman species. Through sensitive land use distribution (Sanz, et al., 2017) of functions by keeping 
ecology as the base (McHarg, 1971), we can create cities that respect the natural world. By critically 
distributing the functions that are well linked with the suitable mobility corridors, we can reduce the 
need to move and consume fewer resources to do so. With suitable urban design guidelines in place, a 
city can become environmentally sensitive that consume responsibly in its production and reproduction. 
Another major step is to involve the local communities. The indigenous communities have been living 
with and protecting the forests for centuries, with a vast repository of lived and traditional knowledge 
about forest ecosystems. They can play a critical role in protecting the nonhumans as well as to educate 
the public about these mutual relationships. 

For fostering kindness and respect towards nonhumans, it is important to adopt a more sensitive 
approach to design policies. Instead of policies like the beef ban (Narayanan, 2019), one needs to work 
on developing personal and moral relationships with nonhumans. The real change cannot happen from 
the top-down approaches, but by fueling the culture of kindness and equity. Policies should recognize the 
nonhumans as legal stakeholders and valuable members of society. Parallelly, spaces like forest corridors 
(Afforestt, 2019) can help with the human-nonhuman interaction and happenstance. 

5. Conclusion 

Social linkages supersede the legal definitions and limitations. It is evident through this research that our 
legal systems have fallen behind to acknowledge our complex and critical social structure. It is important 
to understand the everyday life of the people to plan and design spaces. It is urgent to take action in this 
matter to save the good aspects of this culture of interspecies faith and kindness. The most important 
change is to make the nonhuman life visible within the urban realm. To provide a sense of belonging and 
empowering the nonhumans by providing them with the spaces that they need, not what we think is 
enough for them. 

Through critical animal studies done at the locality level, we can come up with nonhuman stakeholder 
groups. This group, through the already existing body of knowledge of intra/ interspecies relationships 
within and with the environment, can be understood in terms of their spatial needs. These spatial needs 
can then be analysed concerning the locality and the human aspects to establish the order of tolerance, 
human acceptance, etc to come up with spatial solutions. This is a fairly new concept to work with and 
requires detailed understanding through a multidisciplinary collaboration of experts, professionals, local 
communities, and the government. 
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Figure 13: The systems bind the society with the physical realm. It is the systems that maintains the 
harmony in between them. Source- Author 
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Abstract

This article first reviews the evolution of rural planning in Shanghai, which can be divided
into four stages: spontaneous construction, “ point domain ” regulation, urban-rural
coordination, and comprehensive regulation for the whole areas, then analyzes and
summarizes the effectiveness and deficiencies of rural planning at each stage and taking the
planning practice case of Zhangyan Village, Zhonggu Town, Qingpu District in Shanghai as
an example.Basing on the historical status and regional advantages of Zhangyan Village, the
planning strengthens the mutual interaction and communication between urban and rural
areas, reserve rural service and secondary development space, shape a new model of
harmonious urban and rural development, combined with the background of globalization
strategy of CSCEC and Shanghai’s Excellent Global City development goal.The planning has
been carried out for one year, providing experience and methods for rural planning and
policy implementation in suburbs of large cities in China.

Keywords

Suburb, rural areas of big cities, rural planning, rural revitalization, urban-rural coordination,
Shanghai, China

1. Introduction: Policy Background

1.1. China's urbanization stage

China's 7th National Census data showing that, Chinese urban resident population number has
reached 901.990 million people, 610 thousand km ² of urban built-up area , and the
urbanization rate has reached 63.89% ( 2020 Statistical data ). Some experts predict that China's
urbanization rate will reach 75% to 80% in 2035 , which is expected to reach the same level as
developed countries. This means that in the next 15 years, China will add nearly 400 million urban
residents . In 2016 , China began to implement New Urbanization strategy-this is a people-centered,
high-quality and sustainable urbanization road with Chinese characteristics. The strategy ’ s
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fundamental purpose is to improve quality of people ’ s life, achieve modernization of the whole
country, narrow the gap between urban and rural development among different regions, and finally
realize the harmony between man and nature.

On the other hand, it is predicted that China ’ s rural population will fall below 25% of the total
population in 2035. However, due to China ’ s relatively huge cardinal number of population, the
rural population will still be around 300 to 400 million by then, which is basically equivalent to the
total population of the U.S.. Influenced by its own historical factors and development conditions,
China has formed its current unique urban-rural dual system structure. The government adopted a
series of policy systems to solidify the dualistic structure of urban and rural areas, forming an
urbanization model dominated by the triple promotion of the central government, local
governments, and market forces, ( Yin Zhi ) which has helped China accumulate capital for
urbanization and industrialization by relying on urban land transfer, urban-rural industry-
agricultural scissors gap, etc., so that Chinese urban construction and economic development have
achieved remarkable results durinig past 40 years. At the same time, however, the problems of rural
area have gradually been exposed. Rural construction has stagnated, rural population loss,
backward facilities, dilapidated rural landscapes, aging and hollowing, and the gap between urban
and rural areas has gradually widened.

Looking at the process of urbanization and rural construction in other countries, we can find that
the industrialization, urbanization, and rural construction in Japan, South Korea, and Western
developed countries be progressed gradually. First, industrialization promotes urbanization, and
when urbanization entered basically stable stage, the construction of back-feeding the villages
began. Different from Japan, South Korea, and some Western developed countries, China ’ s
construction and development are unique. China’s industrialization, urbanization, rural revitalization,
and informatization are multi-line paralleled. Affected by the impact of COVID-19 and more and
more complicated international situation, the global economic development trend is still unclear.
Under the background of China's domestic economic transition and governance reform, the
contradictions and problems faced China will be unprecedentedly complex and more volatile.

1.2 Development of Chinese urban-rural relationship
China ’ s current urban-rural relationship is at a critical turning point. From solidification on duality
between urban and rural areas in the past to urban-rural diversified integration, from simple fund-
feeding to comprehensive improvement in entire field , from rural-to-urban one-way flow of
elements in the past to two-way flow between urban and rural areas to promote each other better.
Comparing the process of rural construction in neighboring countries, South Korea and Japan have
achieved better results by promoting the development of rural areas through a series of top-down
or bottom-up national policies when the urbanization rate is about 60% . For example , the "New
Village Movement" carried out in South Korea in the 1970s , "New Community Movement" and
"One Village One Product" movement in Japan. Greater policy guidance, financial support and
technical support were given, which effectively improved the rural ecological environment and
quality of life, and promoted two-way interaction and exchanges between urban and rural areas.

In 2017 , the Central Committee of the Communist Party of China issued the "Rural Revitalization
Strategy"centering on general requirements of "prosperous industry, livable ecology, civilized rural
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style, effective governance, and prosperous life", it proposed to "establish and improve the urban-
rural integrated development system, mechanism and policy system, and accelerate the promotion
of the modernization of agriculture and rural areas". The overall improvement of the level of rural
development and the quality of the human settlement environment from the aspects of production,
life and ecology is of great significance for eliminating the dualistic structure of urban and rural
areas, and promoting the integration of urban and rural areas and the development of regional
integration.

Rural areas in China's metropolitan region are overlapped by multiple strategies such as New
Urbanization and Rural Revitalization. The formulation and implementation of rural planning in
those area will also face more complex and diverse challenges. The level of urbanization in
metropolitan areas is relatively high. The urbanization rate of megacities represented by Beijing and
Shanghai has exceeded 85% , reaching or close to the level of that in some developed countries. But
the level of development in rural areas is far behind that of developed countries. ( Quotation - Rural
Revitalization in Metropolitan Areas ) In order to achieve higher-quality sustainable development,
China currently implements stricter land and population control policies in metropolitan areas,
which will have major impact on urbanization rate, industrial development, land use layout and
population structure in metropolitan areas.

In 2020 , the CPC Central Committee proposed to speed up the formation of a new development
pattern of the domestic and international double cycles,with the domestic cycle being the main
body of this pattern. This is a major strategic adjustment and long-term planning and deployment
with a view to China's future higher quality and sustainable development. Shanghai has long been
the vanguard of China's reform experiment and has played an important strategic link and leading
demonstration role in the domestic and international double cycle. In "Shanghai Master Plan (2017-
2035 ) " ("Shanghai 2035 "), Shanghai will basically build itself into an " an excellent global city, an
admirable city of innovation, humanity and sustainability as well as a modern socialist international
metropolis with world influence ” . In the new era, Shanghai should focus on both domestic and
international dual-track economic development and the two wings of Pudong, Qingpu, where
spatial development is taking place. Currently, Shanghai is carrying out the construction of two pilot
areas , Lingang New City Area and Yangtze River Delta Integration Demonstration Area ,
respectively connecting the two major international and domestic circular strategies .
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Fig.1 Shanghai 2035 Master planning. Source：首页_上海市规划和自然资源局 (sh.gov.cn)

This paper is on the basis of reviewing and summarizing the development process of planning and
construction of Shanghai rural areas, taking Zhang Yan Village in Zhonggu Town, Qingpu District,
Shanghai as an example, Introducing the planning strategy and development path of rural areas in
Shanghai metropolitan area with the overall goal of building an "excellent global city" under the
background of dual strategies of New Urbanization and Rural Revitalization in Shanghai.

2.The history of rural planning in Shanghai
Since the reform and opening up, Shanghai’s rural construction progress has been greatly affected
by the stage of regional urbanization and can be roughly divided into four stages, namely
spontaneous construction stage , point-domain housing construction regulation stage, regional
urban - rural coordination stage, and all-element-and-territorial comprehensive regulation stage. .

2.1 Spontaneous construction phase
In the early days of the founding of New China, in the face of post-war national economic decline,
serious poverty and starvation, all policies and systems formulated by the Party Central Committee
took liberation and development of productive forces and the realization of socialist industrialization
as the overall goals and tasks. In 1954, the 1st National People's Congress put a task to achieve the
"four modernizations", where on the "agricultural modernization" requirements, mainly focusing on
the dimension of agricultural productivity. In comparison, the concept of "rural modernization" has
not risen to the height of national strategy for a long time. ( Central Party School Wang Xiaoli )
During this period, the country's rural construction has been in a spontaneous state. Due to the
constraints of policies and farmers' own economic conditions, rural construction has not developed
significantly.

2.2 point-domain housing construction regulation stage
In 1978 , China established the general line of reform and opening up . farmers’ increase incomes
made them be able to meet their own urgent needs for building new houses. For a time, the
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number of newly built houses in rural areas increased sharply. In order to effectively guide farmers
to build houses and rationally use the agricultural land, in 1983 Shanghai promulgated the "Village
Land Management Rules for Housing Building ". It is stipulated that villagers shall not occupy
cultivated land for building houses and the area of the village land for housing were prescribed.
However, due to the lack of effective follow-up control measures, the area of   houses built by
villagers far exceeds the regulations , and a large number of scattered residential spots band were
formed. The control effect was not satisfactory. ( Geng Hui Zhi article )

2 .3 regional urban - rural coordination stage
In 1990s, villagers built houses dispersedly on the basis of original natural villages. The village
settlements ’ scattered layout is not conducive to the infrastructure construction, it is difficult to
meet the needs of large-scale agricultural production. Therefore, Shanghai Municipal Government
put forward "Three Concentrations" strategy, namely, "Concentration of residences in cities and
towns, concentration of industries in parks, and concentration of farmland in large-scale operation",
which initiated the planning of central villages and improved the village's supporting facilities and
public space construction, forming a relatively concentrated "block-like" layout.

In 2003 , the central government put forward the development requirements of "Urban and Rural
Coordination", which mainly includes economic and social aspects. The main purpose of this stage is
to eliminate urban-rural dualistic economic structure, improve quality level of social security,
infrastructure and public services in rural area. But the attention paid on agricultural and ecological
space was quite insufficient. The control efforts were also relatively weak. At this stage , the
management and control of rural construction is mainly dominated by planning department, and
there is no effective connection among transverse departments such as land, housing, water
conservancy, environmental protection and forestry. The overall management and control effect was
moderate. ( Geng Hui Zhi article )

2 .4 all-element-and-territorial comprehensive regulation stage
After 2014 , as China's economic and social development has entered the "new normal", the
country's economic growing pattern has changed from previously high-speed growth to medium-
to-high speed growth. Shanghai is also facing many opportunities and challenges in urban
development. In 2015 , the scale of Shanghai's construction land reached 3071 km², accounting for
45% of the city's land area , far exceeding the level of other global cities such as New York and
London . In 2019 , the permanent population of Shanghai has reached 24.18 million, making itself
one of the most populous cities in the world. ( Zhuang Shaoqin article )

In order to achieve healthy and sustainable urban development, deal with increasing population,
resource and environmental constraints, lack of development motivation and other challenges,
"Shanghai 2035 " put forward that, in 2035 , the permanent population of Shanghai will be
controlled at around 25 million, and the total construction land size will not exceed 3,200 km ² .
"Total lock-in and connotation growth" has become the main task of planning and control of urban
and rural construction land in Shanghai during the new era. In 2018 , Shanghai issued "Shanghai
Rural Planning Guidelines (Trial)" to build a planning system for the city's rural areas, namely, village
layout planning, coutryside unit planning, and village design. As the initiative and characteristic plan
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of Shanghai, the "Countryside Unit Planning" has gone through three editions since it was firstly
proposed in 2012 .

From the planning system perspective, The town master plan and the town-level village layout plan
are the direct upper plan of the rural unit village planning. Countryside unit village planning is a
plan that realizes the integration of multiple plans at the town and village level, a multi-village plan,
providing superior guidance to the next level of "village design" that controls the spatial order and
landscape of a single village, also providing planning basis for rural construction projects and land
supply. ( Transformation under the background of rural revitalization, Ju Xiaoting )

The countryside unit planning in Shanghai has changed from initial 1.0 and 2.0 versions in order to
solve multi- plans -in-one, comprehensive land management, the reduction of construction land
and other issues as the main purpose, to current 3.0 version, a comprehensive, coordinated, and
implementation plan covering rural areas and coordinating all elements of the whole land. The logic
behind those is under the same strain focusing on issues of countryside land use, natural resource
management and protection, industrial development, farmers' life quality, style guide and other
issues, also focusing on the conductivity and implementability of planning . ( Under the revitalization
of rural background Country unit, Songjiang case )

Shanghai as one of the most economically developed regions in China, the urbanization rate of
permanent population has reached 88.10% in 2019 ( statistics in 2019 ), ranking first in China. Urban
and rural residents in Shanghai have basically completed the integration and transformation in most
aspects of household registration, social security, employment, medical care and education.
( Retrospect and Prospect of Rural Urbanization in Shanghai) From the development process of
rural planning in Shanghai, we can see that, the planning hierarchy has gradually become clear, and
the content has expanded from a single construction control to comprehensive management and
control of all elements and area of production, life and ecology , as the initial special planning
transited into latest comprehensive planning. The implementation of the plan combines rigidity and
flexibility, and the policy mechanism has been gradually improved. Although the rural planning and
construction in Shanghai has certain regional uniqueness, it still plays an important and exemplary
role during the construction of the country's rural planning system.

3. Rural construction in Shanghai suburbs under the dual drive of rural revitalization

and new urbanization - the case of Zhangyan
Qingpu District in Shanghai is located in the western part of the city, close to Jiangsu and Zhejiang
provinces. With the two national strategies of Shanghai Hongqiao Business District International
Open Hub and Yangtze River Delta Ecological Green Integrated Development Demonstration Zone
landing in Qingpu, as the west one of the two wings of Shanghai's spatial development, Qingpu will
take up a new mission. (Qingpu District 14th Five-Year Plan) The rural revitalization project of
Zhangyan Village is an important sub-project of the new urbanization of Chonggu Town and a pilot
project of rural revitalization in Qingpu District. The project covers agricultural industry upgrading,
ancient village restoration and protection, and new rural construction, with a total investment of 500
million and covers an area of 1.99 km², involving 128 acres of ancient villages..
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Fig.2 Shanghai2035 Qingpu District planning. Source: 首页_上海市规划和自然资源局 (sh.gov.cn)

3.1 Basic situation of Zhangyan
Zhangyan is located in the northwest of Chonggu Town and northeast of Qingpu District. It is about
30 km to the east from the center of Shanghai, about 15 km from Hongqiao Comprehensive
Transportation Hub, located within its 30-minute core radiation circle, about 13 kilometers from
Hongqiao Business Circle and the National Convention and Exhibition Center, and about 6.5
kilometers from Huijin Station and Zhaoxiang Station of Rail Transit Line 17. Zhangyan is also one of
the representatives of Fuquanshan culture, the birthplace of Shanghai's ancient culture, and was
named Zhangyan Village after the famous politician and thinker in Song Dynasty, Zhang Yingyan (jié)
who dredged and built a weir there. This ancient village with a thousand-year story was once
prosperous, with grain, rice and silk stores, tea houses and restaurants, and was known as the
"Golden Zhangyan". The village was mentioned in the poems and writings of famous scholars such
as Zhang Yao, Su Shi, Ren Renfa and Mi Fu. With its rich cultural history, water features, rural
scenery and humanistic tourism resources, and the surrounding resources such as Dianshan Lake,
Zhujiajiao, Songjiang Sheshan area and Hongqiao Hub, the whole Hongqiao West Area has the
effect of creating a tourism cluster in the west area of Shanghai and is endowed with innate tourism
development potential.
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Fig.3-6 Qingpu’s regional and traffic analysis

The village has a total area of 1.99 km ² with a registered population of 1,395 and a resident
population of 2,022, of which 499 are foreigners and 456 are over 60 years old. The total workforce
of the village is 799, of which 203 are non-agricultural workers. The majority of the population lives
in the three villages of the town， Zhangyan, Sunlian and Tongshanqiao. The foreign population is
mainly renters and the village ’s main industry is agriculture. In this presentation, we will introduce
the key points of planning and construction of the model village in Zhonggu Town, which is a
natural village in the core area of Zhangyan.

Zhangyan as a city-level traditional village in Shanghai, is rich in historical resources and cultural
heritage. However, the village is located at the edge of the cultural and tourism industry sector in
Chonggu Town, with a weak economic base, loss of water culture, historical decline, lack of special
products, low income of farmers, and urgent need for infrastructure improvement.

At the end of 2015, Qingpu District Government authorized Chonggu ’ s Government to sign the
Cooperation Contract of PPP Project of New Urbanization with China Construction Consortium. The
project will adhere to the concept of urban-rural integration, industry-city integration and smart
town, combine with the construction of model villages of the beautiful countryside program in
China, take planning as the leader, make the new urbanization PPP project of Chonggu Town
develop into a "national new urbanization demonstration area, a model of Jiangnan new water
township construction, and a demonstration window of Shanghai urban-rural integration
construction".

In May 2021, Shanghai Municipal Bureau of Planning and Resources selected Zhangyan Village as
the first rural community living circle pilot. With the support of Qingpu District Bureau of Planning
and Resources, Municipal Planning Institute and Zhonggu Town Government, a comprehensive
research, mapping of current situation, basic needs of different subjects and travel characteristics of
resident villagers was conducted through questionnaires, surveys and big data methods. On top of
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that, we conducted in-depth analysis and research on development trend and demanding
characteristics of Zhangyan Village, combined with the existing plannings to find key solutions to
solve main problems and then, set visionary goals. The positioning of three rural community living
circle scenarios in Zhangyan Village, namely neighborhood friendliness, headquarters services and
innovative production, was finally determined. A blueprint and a short- and long-term action plans
were also clarified. In July, the "Pilot Action for Rural Community Living Circle in Zhangyan Village,
Qingpu District" was basically compiled, providing a clear path for the development of Zhangyan
Village.

Fig.7-12 Zhangyan’s present situation analysis

3.2 Zhangyan Planning and Development Strategy
3 .2.1 Overall Planning Ideas and Positioning
In the context of Shanghai's overall goal of building a "global city of excellence" and the dual
strategies of new urbanization and rural revitalization, the overall planning goal of Zhangyan is on
regional basis, taking advantages of Qingpu District's position as an international open hub in
Hongqiao Business District on the west wing of Shanghai, relying on its own historical and cultural
features of the ancient town, and seizing the opportunity of CSCEC's industrial upgrading and
globalization strategy. Under the opportunity of industrial upgrading and globalization strategy, we
insist on "industry + culture, science and technology + art" to establish an innovation center for
science and technology enterprises, a sharing center for ecological synergy, a social university for
entrepreneurship and innovation, and a showcase center for high-tech agriculture, with science and
innovation as the core line. It strives to meet five policy-oriented goals, including: a national
comprehensive demonstration zone for new urbanization, a demonstration zone (window) for
urban-rural integration practices in Shanghai, a dual demonstration zone for ecological civilization
and new urbanization, a model for the construction of a new water township in Jiangnan, and a
demonstration base for ecological agriculture in Zhangyan.
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In the future development, Zhangyan tries to explore a new urban-rural integration model .
Zhangyan is only 9km away from the new urban area of Qingpu, and is connected to Shanghai
Hongqiao international opening hub in the east and Yangtze River Delta ecological green
integrated development demonstration area in the west, and at the same time, it has been selected
as the third batch of rural revitalization demonstration village construction project in Qingpu District,
Shanghai.

Based on the comprehensive analysis of the conditions of Zhangyan and the assessment of the
development resources of the village, we adopt the development concept of "urban-rural sharing
and Surrounding Connecting " to extend the rural tourism industry chain through joint management
and brand operation on the one hand; on the other hand, from the perspective of land ownership,
we form an urban-rural land sharing mode through the process of land consolidation and
innovation; from the perspective of users, the infrastructure is shared between urban and rural areas;
from the perspective of entrepreneurship promotion, the rural tourism industry is promoted, and a
mutually beneficial regional linkage mechanism is established to promote the integration between
Zhangyan and the surrounding cities.

At the same time, based on its own characteristics of water township and industrial features,
Zhangyan will deeply explore the characteristics of its own history, and combine with the
opportunity of business expansion of CSCEC to innovate its own cultural and industrial functions,
and develop functions such as "technical training, cultural construction, standard discussion and
innovation expansion" for domestic and f international groups, so as to build trade, tourism, culture
and creative industry integration. It will create an idyllic and humanistic village featuring agricultural
landscape, business-tourism revival and wisdom gathering, and shape a new Zhangyan featuring
urban-rural sharing and talent gathering.

Fig.13-14 Countryside unit planning of land and industry including Zhangyan
3 .2.2 Industrial Development
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Among the general requirements of "prosperous industry, ecological livability, rural civilization,
effective governance, and affluent life" proposed in the national rural revitalization strategy,
"prosperous industry" and "affluent living" are the primary content of rural revitalization. In 2019,
China Construction Group Corporation (CSCEC) signed a strategic cooperation framework
agreement with Shanghai Municipal People's Government, and a deeper cooperation agreement
with Qingpu District. According to the strategic cooperation framework agreement, CSCEC and
Shanghai will strengthen cooperation in major projects, scientific research and cutting-edge
business, further establish regional headquarters in Shanghai, build industrial platforms, scientific
and technological research and development platforms, and jointly promote the construction of
"five centers" of Shanghai, Lingang new area of Shanghai Free Trade Zone, and the model area of
ecological and green integrated development of Yangtze River Delta.

Zhangyan seizes the advantages of its location near Hongqiao hub and the western part of Qingpu
District, aims at the main problems of Zhangyan's weak economic foundation and lack of special
products, and proposes an industrial planning layout of“1+4+2”, namely，1 agricultural base, 4 core
industries and 2 special products. With the construction of Zhangyan Ecological Agriculture
Demonstration Base as "1 agricultural base", the organic renewal of villages with special features as
an opportunity to innovate a new model of "agriculture +" diversified industrial development, It will
focus on the development of 4 types of core industries, such as business meeting, leisure agriculture
and tourism, cultural creativity, rural entrepreneurship incubation, and 2 types of special products,
such as technical training and standard research and development.

In terms of the 4 core industries, Zhangyan relies on the development of Shanghai business center
function to create a central business meeting industry. Deeply excavate and condense the historical
and cultural essence of the thousand-year old town of Zhangyan and the characteristics of Jiangnan
water town, provide comprehensive service industries such as sightseeing, leisure and idyllic
agricultural tourism, cultural industries aiming at spreading traditional Jiangnan culture, modern
Chinese culture and common global civilization, and focus on promoting the development of
derivative industries such as IP creativity, artwork design and cultural promotion. Based on the
unique humanities and geography of water township, new functions such as industrial incubation
and venture capital are introduced to actively attract people going back to their hometowns to start
their own businesses and create a rural business incubation industry.

In terms of creating two types of special products, ZhangYan relies on CSCEC's overseas strategic
expansion plan and focuses on developing product services such as regulations and technical
training in "overseas and domestic business expansion areas". At the same time, the Group's
Technology R&D Center has been added to take advantage of CSCEC's business upgrading and
overseas expansion opportunities to set up and develop the standard R&D function for technical
documents.

In addition, according to the National Bureau of Statistics, China's leisure agriculture and rural
tourism received about 3 billion visitors in 2018, with a business income of more than 800 billion
yuan. (National Bureau of Statistics 2019) In the first quarter of 2021, the total number of visitors
received by the country's rural tourism was close to 1 billion, and the total revenue of rural tourism
was 389.8 billion yuan, both of which were up from the first quarter of 2019 before the epidemic.
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(Measured by China Rural Tourism Monitoring Center) At present, the suburban tourism market in
Shanghai has developed more categories, and Qingpu District is mainly positioned as "ecological
tourism, ancient-water towns, and cultural tourism", and the areas competing with it are mainly
three suburban districts with more similar resources, namely Songjiang, Minhang and Jiading in
Shanghai. Through product analysis and development comparison, Zhangyan Village can introduce
medium-to-high end, purpose-oriented and consumption-oriented businesses, and differentiate its
position from the surrounding area for staggered development.

Fig.15-16 functional zone and business format planning of Zhangyan

Taking advantage of the trend of continuous high demand for rural tourism in Shanghai in recent
years, we can apply "tourism +", "ecology +", "technology +" and other models to promote
agriculture by taking advantage of the unique advantages of Zhangyan's rich collection of various
material and immaterial resources. " and promote deep integration of agriculture, forestry, tourism,
education, culture, recreation and other industries. Zhangyan needs to focus on planning pull,
activate rural tourism vitality, play a better role in north-south linkage of Chonggu-Zhangyan, and
in east-west linkage of Shanghai-Changzhou economic belt, enhance the competitiveness of rural
tourism, and strengthen the attractiveness of rural tourism.

3 .2.3 Historical Preservation and Heritage Development
In the face of the contradiction between historical preservation and modern development, the
village planning of Zhangyan, on the one hand, respects the prosperity of local culture of Zhangyan
in history, and on the other hand, acknowledges the decline and decay of the village exemplified by
Zhangyan in recent times. It recognizes that the village itself has a cycle of creation, improvement,
renewal, and development. The development plan of Zhangyan is a critical reconstruction based on
the past development, responding to the changes of the times, and at the same time looking to the
future, with contemporary design thinking based on a full review and evaluation of the historical
remains of Zhangyan.

In terms of spatial structure and function, in response to the current resource characteristics of
Zhangyan, a planning model is adopted for the preservation and renewal of traditional
neighborhoods, also the development and construction of new towns. The spatial function takes
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over the layout of the four core industries, preserves the original traditional street pattern and water
network pattern of the historical village, and uses its surrounding natural environment to carry out
chronological and progressive retrofitting.

In terms of specific planning and design methods, we adopt "combing", "refining", "sewing",
"mending" and other positive method to step in traditional village space order, reconstruct the
growth path of the traditional village space, coordinate the relationship between village inheritance
and development, , and realizes dynamically organic inheritance of Zhangyan’s tradition. Traditional
streets and alleys have been dredged, ground system has been improved, traditional landscape of
the waterfront spatial skeleton has been reproduced. The street axis is highlighted. It has traced the
water line and commercial characteristics in the heyday of Zhangyan, sorts out the environmental
characteristics of the village, continues and develops the historical and cultural heritage of the new
water village, also sets up landscape nodes and tour activities along the water tour route.

Fig.17-18 Master plan and Spatial structure analysis of Zhangyan

Based on water town’s unique cultural characteristics of Zhangyan, a three-dimensional, networked
and complex landscape structure system will be built with the theme "water as the bone, road as the
pulse, and culture as the soul", and the planning integrates cultural elements and values into
functional zoning as well as business planning. In response to the major national strategies and
development needs of rural tourism industry in new era, the plan also focuses on the characteristics
of rural tourism in the context of new urbanization, the impact and interaction mechanism of the
strategies on rural tourism, also the restoration and reconstruction of rural culture and nostalgic
memory.

In the renovation design of key buildings and courtyards, a small-scale and gradual renewal
approach is adopted, adopting the concept of "renewal cells", taking the courtyards composed of
protected buildings and their outdoor gray spaces as units, tapping their development potential,
introducing new functions such as commerce, catering and tourism services, etc. Two major centers
are set up in the area: the north side is combined with the tourism service center to form a cultural
and tourism service center, and the south side is combined with the villagers' service center to form
a village public service platform. The planning focuses on the combination of modern commerce
with village public services and villagers' cultural activities to create a village colony with common
memory.
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Although Zhangyan has a history of 1,000 years, it has been gradually weakened by the removal of
the district and consolidation of township in 1957, coupled with the expansion of the riverway in the
1970's. Only 3 ancient bridges and wells, a river port and a small number of ancient trees remain in
this original water township. The formerly prosperous streets and bazaars have shrunk considerably.
Most of the twenty or so old halls left over from the Ming and Qing dynasties have fallen into
disrepair. Only a town god ’ s temple at the entrance of the village has been left to continue the
incense. The plan firstly composes historical features of the ancient village, restores the ancient river
channel and three ancient bridges of Songze Pond according to historical documents and local
records, preserves historical district with more concentrated and well-preserved streets and old
houses to reproduce historical life scenes, also restores and renews more than 30 historical
buildings, aiming at restoring the prosperous water town style. Based on the fact that most of the
old houses left behind are in different degrees of decay, their protection and renewal strategies are
different, mainly divided into four modes: heritage repair, rebuilding and modification, restoration
and transformation, and off-site reconstruction. We tend to take into account the principles of
overall coordination and detailed identification, as well as respecting different morphological
characteristics and transformation processes of the objects in different historical periods and cultural
contexts, adopting a dialectical historical view and values to identify and protect them. For example,
the big hall of Zhang’s family, was built in the late Qing Dynasty as a two-story wooden structure,
which was once used for commercial purposes, and then there were brick and concrete additions of
different styles and forms on the north side of the house. This addition is preserved and reorganized
in a tolerant manner in its retrofitting desgin.

Fig.19-20 Historical elements remain and unblocking historical streets of Zhangyan
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Fig.21 Historical style and scenery of Zhangyan. Source: local chronicles.
During the project of neighborhood-friendly scene shaping, for better serving all-age village
residents, combining with the current situation of aging population and high number of children in
the village, we implant functional facilities such as neighborhood stations, convenience stores, senior
activity rooms, children's homes, gardens, squares, and party service stations, while maintaining the
original architectural landscape and ecological environment of the village, to provide a rich
infrastructure coupled with children, youth, and elderly demand characteristics. The planning also
create an integrated village activity center with all-age friendly functions as well as good neighbor
facilities. The community center is not only the office of the village committee, but also provides rich
activity space, community canteen, medical care, and community one-stop services for villagers.
Combined with a variety of regular and scheduled activities, it creates a friendly and mutually
beneficial village community for all. The Talent Service Center, as the core institution of the
headquarters service, will become a comprehensive platform base integrating international talent
training, internship practice, vocational skills training, high-end think tank, and industry-academia-
research cooperation.
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Fig.22-23 Public service infrastructure planning of Zhangyan
3 .2.4 Operational Implementation
The key to the successful operation of Zhangyan Village lies in how to attract the target clients,
including urban middle class, convention and exhibition business people, leisure and vacation
people, and to create special IP to form a cluster of clients. While relying on social capital and
corporate investment to build the core engine, the revival of Zhangyan requires more than anything
else, through operation management and development plans, to stimulate the participation of local
farmers, and attach importance to publicity and promotion, to raise the attention and positive
action of social elites and outstanding talents to join the construction of the village, to introduce
professional operation and management companies and high-quality property management, to
continuously improve its own infrastructure construction. By attracting citizens to return to their
hometowns, Zhangyan forms an endogenous development momentum and will merge a variety of
forces to build a beautiful village together.

By introducing CSCEC (Shanghai) New Urbanization Investment and Development Co., Ltd. as a
cooperative company, Zhonggu Town has fully designed the architectural space of Zhangyan in
accordance with the requirements of the countryside unit planning, and collected the works of 12
contemporary well-known architects, which provides high-quality living facilities for local villagers
while laying a good foundation for the development of local cultural tourism industry. The
introduction of innovative enterprises, cultural and creative enterprises, talent development center,
as well as Dongpoju Hotel, Zhangyan B&B, Yanji Restaurant and duty-free store in the core area of
Zhangyan will lead to the expansion of the economic scale of Zhangyan, increase of employment
opportunities, rational utilization of idle resources and the increase of villagers' income.

3 .2.5 Current Implementation and Development Stage
In 2019, Qingpu District established Rural Revitalization Demonstration Village Construction
Headquarters, and Zhangyan was listed as a pilot village for rural revitalization. In April 2020, it was
included in the list of Shanghai Rural Revitalization Demonstration Village Construction. In
Zhangyan, both the development of ancient village and upgrading of agricultural industry will be
carried out, integrating the development concepts of "innovation, coordination, green, openness
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and sharing", exploring a new model for solving problems of agriculture, rural areas and farmers,
and creating a "dual demonstration area of ecological civilization and new urbanization". "It will
realize the double-wheel drive of rural revitalization and new urbanization. The ancient village
section realizes the renewal through the implementation of re-planning, overall renewal and
content injection on the original old village land of 128 acres.

In terms of green ecological agriculture development, Zhangyan has now realized the modernized
agricultural production upgrade by centralization, construction of industrial park of agriculture,
intelligentization and automatization, launched local organic agricultural products brand through
scientific planting, and launched a series of agricultural tourism activities combined with several rural
farmland scenes. Local farmers in Zhangyan use biotechnology to ferment food waste, turning
waste into valuable fertilizer, and guide other cooperatives, using biotechnology to grow safe
vegetables and fruits. The rice fields are put into wild ducks to work together, which helps to protect
the ecological environment by reducing pollution through spontaneous ecological circulation. With
Fuquanshan farming culture as the feature of the brand, Zhangyan will create a famous brand of
organic rice and help promote the sustainable development of green ecology in the countryside.
During the May Day holiday in 2021, groups of people came to pick cherries and fresh vegetables at
Zhangyan Spring Ecological Agricultural Industrial Park. Zhangyan Science and Technology
Agricultural Park improves agricultural production efficiency and controls product quality through
intelligent management technologies such as mechanized assembly-line production procedures
and Agriculture Cloud Command Center. At present, 100-acre ecological agriculture project here
has included duck rice, small cherries and various vegetables. With the improvement of the in-
depth experience of agricultural products in the park, it is expected that Zhangyan ’ s agricultural
industry park will receive over 3,000 visitors per day since 2022.

Fig.24 Zhangyan’s eco-agricultural industry park. Source: 打造乡村振兴新典范，青浦章堰村一期项
目七月开街_街镇信息_新闻中心_上海市青浦区人民政府 (shqp.gov.cn)
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Fig.25 Zhangyan 2019 harvest fair. Source: 打造乡村振兴新典范，青浦章堰村一期项目七月开街_街镇
信息_新闻中心_上海市青浦区人民政府 (shqp.gov.cn)
Zhangyan adopts the model of "rolling development and step-by-step implementation" to carry
out the planning and projects, which has been divided into two phases with a total construction
area of 49,000 m² . At present, the first phase is mainly focused on cultural creation and business
projects, including renovation of ancient buildings into an artistic neighborhood of water village
settlements, which will lead to the revival of ancient villages, and will create the living room of
Zhangyan, alleyway cultural business, waterfront neighborhood, coffee bookstore, fashionable
restaurants, and B&B (bed and breakfast).

Fig.26-27 Implementation plan and the present construction situation. Source: 打造乡村振兴新典
范，青浦章堰村一期项目七月开街_街镇信息_新闻中心_上海市青浦区人民政府 (shqp.gov.cn)
Up to now, the overall construction rate has been completed by 60%-70%. The construction of
Zhangyan Cultural Center and Commercial Street has been completed, the building part of Talent
Service Center project has also been finished, and the appearance along both sides of the river has
gradually taken shape. Next, Zhangyan intends to introduce famous restaurants with Qingpu
characteristics and Chinese version of famous bookstore brand into the area. The waterfront
commercial street intends to develop cultural and creative stores, agricultural products display,
country club, etc. The second phase of the project, which is located just across the water, is also
under construction now, where technology and innovation industries will be brought together to
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create a "mass-innovation space + community activities", in order to attract more local talents to
return to the countryside and build a better hometown together.

Fig.28-30 Training Center of Zhangyan. Source: 打造乡村振兴新典范，青浦章堰村一期项目七月开街
_街镇信息_新闻中心_上海市青浦区人民政府 (shqp.gov.cn)
In 2020, the famous Italian design website Designboom released a list of the world's "Top 10
Museums and Cultural Centers", and four Chinese museums were listed, and Zhangyan Cultural
Center was one of them. Zhangyan Cultural Center preserves original Village History Hall, Zhang
Family House and other old houses of Qing Dynasty, meanwhile, appropriately creates some new
functional buildings. According to the design concept of Ju Bin, the designer of Zhangyan Culture
Hall, for historical or old buildings, instead of just knocking down, rebuilding, or repairing the old as
the old, it follows the historical lineage of the building itself, puts contemporary design concepts
and functional needs into it, and reconstructs a both historical and modern organization layout,
functional business mode. This concept of relationship between the old and the new is also the core
idea of Zhangyan for future planning and development. Currently, Zhangyan Culture Museum is
open to the public for free.
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Fig.33-36 Zhangyan Culture Museum . Source: 打造乡村振兴新典范，青浦章堰村一期项目七月开街_
街镇信息_新闻中心_上海市青浦区人民政府 (shqp.gov.cn)
Shanghai 2021 Urban Space Art Season will open in October this year, and as one of the pilot rural
community living circles of 2021 SUSA, ZhangYan will be open for exhibition and tourism from
October to November, with the theme of "Hop! Our Golden Zhangyan!" presenting a village
community life circle with friendly neighbors, innovative production and headquarters service scenes.
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Fig.37-39 Zhangyan Community Center. Source: 打造乡村振兴新典范，青浦章堰村一期项目七月开
街_街镇信息_新闻中心_上海市青浦区人民政府 (shqp.gov.cn)
The exhibition takes both the old and new villagers of Zhangyan Village as the main body,
highlighting the relationship between people and land, linking the development vein with characters,
driving the cultural tourism industry with art, and echoing the planning route with activities. Through
a series of exhibitions and activities such as 1 map+3 major scenes+3 major events+ 1 forum, the
exhibition will show the new face of this ancient village, allowing people to experience the ideal rural
community living circle and serve the community development. Ltd. and LeTalwork Culture
Company, with the village of Zhangyan as the core, the exhibition will show a new "rural community
life circle" which is nice for living, working, traveling, learning and nurturing.

Fig.40-43 Zhangyan in 2021 Shanghai Urban Space Art Season. Source: 打造乡村振兴新典范，青浦
章堰村一期项目七月开街_街镇信息_新闻中心_上海市青浦区人民政府 (shqp.gov.cn)

3. Summary
Since Shanghai clarified the ideas, goals, steps and measures for implementing the

rural revitalization strategy of the whole city in 2018, it has put forward the timetable and roadmap
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for the promotion of rural revitalization in a project-oriented manner, and clearly implemented
various key initiatives by promoting the project named "Beautiful Homeland, Green Field and Happy
Paradise". A system of institutional framework for the implementation of rural revitalization strategy,
with planning as the leader, policies as the support and projects as the basis, has been initially
formed. By 2020, the transformation of villages in Shanghai's basic farmland protection areas and
planned reserved rural areas has been basically completed, with the project covering 1,026
administrative villages and benefiting 760,000 farm households. The city has rated a total of 94
municipal-level model villages from 2016 to 2019. In 2018, the creation of model villages for rural
revitalization was launched and a total of 69 villages were included in the construction plan, of
which 37 villages have completed the construction tasks as scheduled. (Notice of the Shanghai
Municipal People's Government on the Issuance of the "14th 5-Year Plan" for the Revitalization of
Shanghai's Countryside)

The core of new urbanization lies not in sacrificing agriculture, food, ecology or environment quality,
but in realizing the integration of urban and rural infrastructure and equalization of public services,
promoting urban and rural economic and social development, focusing on farmers and covering
rural areas, in the end realizing common prosperity. The planning and development of Zhangyan is
based on its own resource endowment and industrial base of the region and the village itself. With
agriculture as the base, business, culture and rural industry incubation as the traction point, by
improving the service level of its own soft and hard facilities, Zhangyan will attract more urban
target customers, which in turn drives sightseeing agriculture, leisure agriculture, organic agricultural
products planting and sales, drives the surrounding villages to take the road of modern agriculture,
finally attracts villagers to return to their hometowns. The planning and development of Zhangyan
Village combines the integration of culture, ecology and industry, fully explores the characteristics of
this small town, and follows the historical development and cultural lineage, places the current
needs and functions in the village, and has made great efforts to realize multi-dimensional
development of "science and innovation", "humanities", "ecology" and "leisure”. to reproduce a new
ecological colony of symbiosis and co-creation, realize two-way flow of resources between urban
and rural, achieve equal value of urban and rural areas, truly realize the revitalization and
modernization of the countryside. After historical changes, under the background of new
urbanization policy, Zhangyan, the thousand-year-old village, will usher in a new revival and
development.
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Abstract 

The Greater Bangalore region has a rich geological and ecological history that has supported 

extensive enterprise, industries, agriculture, and now IT sector driven urbanisation. While the region 

is transforming into a smart city, there is tremendous potential to organise spatial information 

within Greater Bangalore limits that could be used as a basis of context specific land use planning 

decisions. Space Syntax theories allow for rigorous analysis of data through modeling revealing 

intricacies of social-space relationship. This paper aims to identify approaches that guide study of 

wasteland morphology and its feasibility to transition into urban land uses. The research focuses 

on the study of urban wastelands (anthropogenic types) using the application of GIS in the context 

of Urban Bangalore, a metropolitan region in South India. It further looks specifically at mining 

wastelands, the spatial flows- migration, transportation; infrastructure and demographic 

characteristics through space syntax analysis to understand better the potential of the wasteland 

for future development. This methodology is proposed as a basis of land use planning decisions 

specific to the select typology of urban lands.  

 

Keywords 

Land use Planning, Geographic Information system, Space Syntax Analysis 

1. Introduction 

Bangalore, the capital city of the state of Karnataka, in India  has witnessed rapid urbanisation in the past 
three decades owing to policies inviting global MNCs and expanding investment in education 
infrastructure. This requires developing land as a valuable resource, particularly wastelands. This paper 
aims to  look at the mining land adaptive reuse for an urbanising context- the case of Greater Bangalore. 
The mined lands are systematically degraded due to anthropogenic actions and their future development 
has limited potential; to an extent that the government has categorised these lands as wastelands under 
the land use category of Mining and Industrial area. This paper  is an attempt to research the possibilities 
for adaptive reuse of mining wastelands of Bangalore using Space Syntax and GIS. The paper uses the space 
syntax theory and analysis as the base to predict the growth model for greater Bangalore to understand 
the development projections for existing mining lands. This model can serve as an objective basis of 
proposing land use transition from wastelands, with a systematic method, to facilitate adaptive reuse for 
mining lands. The development projections  and strategies for the Greater Bangalore region with Hoskote 
satellite town have been discussed in the paper.    
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2. Land use Planning Approaches  

2.1 Background 

The genesis of systematic planning is tied to the Blueprint Planning Movement during the period of 
renaissance where the physical planning was carried out by experts like architects and civil engineers. 
Haussmann’s reconstruction of Paris in 1850-1860 was a significant planning exercise in historical context. 
In 1953 Charles Lindblom observed that planning is a continuous process and that policy making should be 
part of the process of planning. Dennis O Harry (1963) observed that existing planning approaches were 
relatable and scientific. These include- 

2.1.1 Social City movement (Garden city) 1850-1928 proposed the polycentric development model where 
the city would be developed with 1000 acres for a population of 32000 and surrounded with 5000 acres of 
farms and institutions which would benefit from the surroundings. After reaching the limit a new city would 
be created with intercity rail with polycentric settlements forming a Social City.  
2.1.2 City Beautiful Movement (1909) proposed by Daniel Burnham, aimed at restoring the visual and 
aesthetic value in city context.  
2.1.3 Regional planning movement (1864-1932) proposed by Patrick Geddes, emphasised on - region had 
to be surveyed before planning a settlement.  
2.1.4 Rational approach (1890-1960’s) emphasised on improving the built environment based on spatial 
factors. It relied on quantitative assessments, predictive modeling, design, alternatives and monitoring 
progress.  
2.1.5 Systems Theory Approach (1960s) gained popularity wherein cities were studied as systems with 
coherent entities, composed of interconnected and interdependent parts. This approach has 5 stages 
defining the issues, identification of alternatives, evaluation of alternatives, implementation and 
monitoring. 
2.1.6 Incremental approach (1950-60s), described by Lindblom as ‘muddling through’,   emerged from the 
critique of rational theory. It required decisions incrementally, small consequences bound by reality, 
adjusting the objectives in the planning process. 
2.1.7 Mixed Scanning Model (1968) proposed by Etzioni planning undertaken at - two levels-  the tactical 
and strategic. It can be regarded as a -  functional planning-  studying  the environment at  multiple levels 
and then uses strategies to resolve the issues. 
2.1.8 Transactive approach is a distinctive model, centred around public participation. The public is sought 
out to build awareness, understand and actively engage for policy formulation.  
2.1.9 Radical Planning (1973) was developed by Grabow and Heskin as a new paradigm based on system 
change, decentralization, decolonization, democratization, self empowerment and reaching out. This 
model actively considered societal needs and environmental balance for development.  
 
These approaches reveal that planning as a process was developed by contribution of - theorists, 
archaeologists, geographers, urban designers, all of them trying to understand the spatial organization and 
social needs of an urban life. In the 1970s the “Social logic of Space” by Bill Hillier made the outline of a 
new theory, a method of investigating the relationship between the society and space. This had profound 
bearing on studying the order of spatial patterns and understanding the morphological relations in global 
patterns (Yamu, van Nes and Garau, 2021).  

To analyse the spatial relationship in this theory a quantitative and more objective method was developed 
- the ‘Space Syntax’ method by Bill Hillier. This could be applied to urban studies at all levels. There are four 
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stages: firstly to find the issues in the concepts of spatial units. using Spatial Syntax (SS) for analysing the 
cities and its routes by placing and grouping. Thirdly, the SS method is set to observe the relationship 
between the land uses, transportation, movement pattern, migration pattern. Fourth it gives us an 
opportunity on how the city has been developed spatially with respect to the social, economic and 
cognitive factors. This method could be applied from small scale projects like individual buildings, to road 
networks to cities and metro cities to understand the urban structure and it  dependence on  social 
relations (JPER, 2015).  

Space Syntax analysis can be used to understand the development prospects of existing mining regions, to 
bring a more objective basis of proposing land use and its transition. The mining wastelands situation from 
a policy perspective is discussed in the following section. 

3. Mining Wastelands - Case of Greater Bangalore, India  

3.1 Background 

Mining resources and infrastructure are the economic backbone of nations. There are rich reserves of 
geological conditions that make a growth and development of the mining sector in India. The history of 
mineral extraction dates back in the Harappa civilization. The first recorded mining was in 1774 when the 
East India Company mined coal in Raniganj. The Kolar Gold Mines, Karnataka, in 1880 are among the most 
known reserves. India is fourth among the mining exporters of minerals in the world in terms of volume of 
production. Mining sector contributes nearly 2.4% to India’s GDP (Reichl and Schatz, 2020) (Katharina 
Buchholz, 2020).  

The assessment of wastelands in India started from the year 1984. The National Remote Sensing Centre 
(NRSC) has completed five cycles of wastelands monitoring 2000, 2003, 2005-06, 2008-09 and 2015-16 for 
the country. Applications of wastelands databases have been used at various Government levels. 
Identification of Potential Land for Renewable Energy Projects”. Site suitability analysis for rehabilitation, 
disaster support, siting of Industries, likewise. India with a total land area of 3.3 Million Sq. Km. of which 
5,57,665.51 Sq. Km. is the total wasteland area in the country available in the year 2015-16 (NRSC, 2019). 
Karnataka which covers a land area of 1.92 lakh Sq Km. had 77,990.0 Sq Km. of identified degraded and 
wasteland which makes it 41% of wasteland category in the state (Geology, 2008). 

              

Figure 1: Degraded and Wasteland :NBSS & LUP Source : (Trivedi, 2010) 
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3.2 Mineral scenario in Karnataka 

Karnataka, the southern state in India, in particular has a very rich asset of natural resources and mineral 
wealth, due to its deccan plateau geology. The SOER (2015) State of Environmental Report 2015 of 
Karnataka gives detailed data on the mining, quarrying and the effect of land degradation in the state. 
Mining impacts the existing landscape altering - topography, geology, and the substrata, the hydrology and 
its drainage pattern, the topsoil, vegetation, the existing habitat. It also significantly degrades  the air 
quality, the runoff discharge may be toxic waste water,  joining the nearby streams and water bodies. This 
has potential health and environmental hazards, and can even affect the  agricultural crop and the nearby 
water bodies.  

 

Figure 2: Degraded and Wasteland: NBSS & LUP Source: (Trivedi, 2010) 

 

The mining activity leaves behind open pits and heaps of waste that eventually pollute the environment. 
Mining is a serious concern of noise if it is placed closer to the wildlife and human habitat. Apart from 
disturbing the land in various ways it also requires a huge land area for the execution of the mining activity. 
It requires areas for extraction, exploration, dumping of overburden, dumping of the raw materials, and 
waste, water collection and retention ponds, infrastructure for the processing stage, office block, 
accommodation block and residences for the workers, other amenities like the hospitals, schools, roads 
and basic facilities as required for a small township.  

 

Figure 3: Mining Wasteland in Bangalore  Source:  (Times of India, 2019) 
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Karnataka alone has around 1.95 lakh SqM. of mining land with coal bauxite, asbestos, copper gold etc. 
The progressive mineral policy was formed in 2000  (FICCI- Mines and Metals Department, 2013). However, 
the scope of the paper deals with adaptive reuse of mining waste lands, and for that it is pertinent to 
discuss the policy framework around these lands typology. 

3.3  Mining and Industrial Wastelands 

Mining wastelands are those areas where waste debris is accumulated after extraction of required minerals. 
Generally, these lands are confined to the environment of the mining area (NRSC, 2019). It concludes that 
1991, 2000, 2016 years are mapped regarding land degradation and noticed a 10.5 % increase in the 
degradation. In 1991- vegetal and water erosion was the cause of land degradation. In 2000 quarry and 
mining activities were the cause of degradation.  

3.4 Mineral Policy and Regulation in India  

The Indian Bureau of Mines(IBM) is responsible for the regulations of mines in the nation. It carries the 
inspection of mines, approves of mining plans, mining closure plans and conducts a survey of the 
environment on the closure of the mine and its impact. This statutory body prepares the mineral maps, 
inventory resources, publishes the technical and statistical information relating to the mining activity in the 
country. All the ongoing mines should file and report the update with IBM (Ministry of Mines, 2011).  Mines 
and Minerals development and regulation Act 1957 (MMDR), Rules made under the minerals like coal, gas 
and petroleum, Geological Survey of India (GSI) explore the exploration of minerals and mine resource 
assessment in the country. Indian Bureau of Mines(IBM) and responsible for the mine regulations in India.  

The National Mineral Policy was laid in 2008. Out of the 3318 reporting mines in India, there are around 
178 mines in Karnataka. India is self-sufficient in the availability of raw minerals for the rising demand. 
National Mineral Policy 2008, has focused on the area of liberalisation of private sector involvement and 
broadened the vision of regulating the framework in terms of transparency, sectoral best practices.Mining 
is a high risk oriented activity and the closure of this activity would be very systematically planned and 
executed for the restoration purpose. The ICMM and IUCN are based on eight principles which incorporates 
the Assessment on key mining regions, managing the impacts of mine by regulatory management systems, 
addressing the land, resettlements and social impacts, community engagement and other socio- economic 
impact, community engagement, social sensitivities and social impacts, mining closure and post closure  
and reporting and updating the statutory bodies (Kanataka Mineral Policy 2008) (MOEF 2015).  Mineral 
Administration- Mining lease will be coordinated with the Survey of India toposheets. All the maps will be 
digitised. The IBM and department of environment will regularly check if there is any encroachment and 
irregularities in the leased area (Ministry of Mines, 2011).  

4 Mining Landuse Planning in GIS Environment 

4.1 GIS Application on  Mining Wastelands 

Remote sensing is a highly reliable tool to develop multi-temporal mapping of geographic regions and can 
be integrated with GIS to enable progressive monitoring of such identified regions. It allows for adding 
distinctive quantitative data in layers that helps assessment of spatial factors related to development, 
hazards, risks, natural assets, prospects and so on. From 1986, GIS was used to map wastelands in India, 
when the Planning Commission of India defined degraded lands as the lands deteriorating with poor 
management of soil and water (DoLR, 2010). However, the use of GIS is not fully explored when it comes 
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to planning prospective land uses for existing mining lands. This may be because, there is a need to apply 
GIS based technology in consonance with existing planning theories, that can bridge the gap for objectivity 
in land resource allocation for development, and not driven by policy focused action.  

 

5. Methodology  

As mining wastelands need a strategic reuse plan for the deformed lands.However, the principal  question 
is what is this reuse strategic plan based on. Since land is a vital resource, how can this decision be made 
more value free, more objective, so as to optimally contribute to the regional development plan. A research 
gap - the assessment tool for landuse transition for a post mining wasteland area to have an adaptive reuse 
has been addressed in this paper. To achieve this a literature study was undertaken to understand different 
planning approaches, of which space syntax Theory and method is studied in detail. A study of mining 
wastelands in India and Bangalore Urban and peri urban areas to understand regulatory framework was 
undertaken.  

Greater Bangalore urban region was identified as the study context and the Hoskote satellite town was 
identified to understand planning factors for adaptive reuse of mining lands. Spatial maps for study context 
were developed based on data collected from-  Bangalore Development Authority (BDA), Bruhat Bengaluru 
Mahanagara Palike (BBMP), National wasteland development Board (NWDB), Department of Land 
resources, National Remote sensing data (NRSC), Open street map (OSM) and Google Earth Pro.  

QGIS and DepthmapX were used  for generating spatial syntax analysis. As Space Syntax Analysis/ tools has 
fulfilled the criterias like analytical approach to spatial design, this could be linked to the user and space, 
applied at different scales and this can show the future development possibilities.  

The spatial syntax analysis indicates the principal activities cluster likely to come up in study context- peri 
urban region, which can assist in determining the consonant landuse for existing mining wasteland. The 
findings and results have been discussed in detail.  

 

6. Space Syntax Analysis: Case of Bangalore 

6.1 Space Syntax theory and parameters 

Human activities are a spatial phenomenon where the activities give rise to urban patterns, their spatial 
characters, the physical elements which could be identified as a city with its behavioural patterns. These 
social and economic activities shape the culture of the city. Spatial syntax is a spatial configuration 
approach using the logic of graph theory. Space Syntax is a theory emerged under the Urban Network 
Tradition. The theory is focused on street structure and spatial configuration. This theory results 
in  mathematical relationships between spaces. The theory was pioneered in1970s by Bill Hiller in Bartlett, 
UCL (Bill Hillier and Julienne Hanson, 1984). 

There are two steps in this theory: first the analysis of two regions in comparison with the spatial and social 
parameters and the second step is the correlation from the socio-economic data available which decides 
on how and why the city is growing in a certain way with its social activities and the other way round. For 
the analysis of a city there are two main approaches: the normative and descriptive approaches. The paper 
is focusing on the descriptive approach where it studies on how the city would function in the future (Nes 
and Yamu, 2021).  
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In morphological analysis there are 3 basic principles 

-Buildings - open spaces form the fundamental physical elements that define the urban form. 
-Urban forms- different levels namely building, street, block and neighbourhood, city and region. 
-Continuous transformation- urban understanding historically (Nes and Yamu, 2021).   

The research area taken is Bangalore Urban (District -1) and Bangalore Rural (District-2). Bangalore Urban 
is a metropolitan city that has a rich geological and ecological history that has supported extensive 
enterprise, industries, agriculture, and now IT sector driven urbanisation( Figure 3).  Bangalore Rural has 4 
Taluks: Nelamangala,  Doddaballapur, Devanahalli and Hoskote. As we are concentrating more on the 
mining and industrial land use we are taking Hoskote as the connecting district (Figure 3).  

 

Figure 3: Landuse map of Bangalore Urban and Hoskote Taluk (Bangalore Rural) 

6.2 Site Specific Space Syntax Application 

The method generates a model of topological relationship with the street network structure. Figure 4, 
explains the core area (Black Dotted Line) Ulsoor Lake in the CBD within the limits of outer ring road (ORR), 
the second ring (Blue dotted line) showing  the development beyond the ORR, Whitefield Area. There is a 
good network of transport and metro lines available, Infrastructure development till the Bangalore Urban 
district boundary. The third circle (Purple dotted line) shows the Mining and Industrial development of 
many Industries along the road network. By using QGIS software, the landuse basemap considering 
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Residential, Commercial, Mining and Industrial, Parks and Roads are mapped in QGIS software. 

 

Figure 4:Study Area: Landuse map of Bangalore Urban and Hoskote Taluk(Bangalore Rural) 

 

7. Space Syntax Analysis : Results and Discussions 

The landuse plan indicates that the movement of growth from the urban centre to the peripheral area is 
post 2000. Observing the road network pattern this area of Whitefield is going to develop towards the 
Hoskote  region and the land preparedness toward the future needs has to be catered. Figure 5 shows the 
density map of development in the region. 

 

Figure 5: Spatial Density map of Development in Bangalore Urban and Hoskote Taluk (Bangalore Rural) 

This spatial arrangement is taken for further analysis  to the DepthmapX Software to analyse the 
relationship of development and network with spatial landuse component. The Depthmap method gives 
an understanding of the economic processes and the natural movement of the spatial structure of the city. 
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Figure 6: Depthmap Axial Analysis 

 

Table 1: Attribute Summary For Axial Line Method 

Attribute Minimum Average Maximum 

Angular Connectivity 0 0.90764 8.46 

Axial Line Ref 0 331821.6 63066 

Connectivity 1 2.18449 7 

Segment Length 1.309 73.1712 6294.46 

 

 

Figure 7: Depthmap Axial Analysis showing the development pattern along the Mining and Industrial Landuse 

 

2544



 

Table 2: Attribute Summary For Axial Line Method 

 

Attribute Minimum Average Maximum 

Choice 0 4.15445 1.99158 

Choice(Norm) 0 0.207961 1.33333 

Connectivity 1 2.09536 12 

Drawing layer 0 5.14109 15 

Integration 0.0201 0.324846 3.49023 

Line Length 0.0282442 75.2286 6294.46 

Mean depth 1 130.118 618.351 

Node Count 3 17195.9 32920 

 

7. Conclusion 

It is understood that mining wasteland gives the scope for extensive evaluation and preparation for the 
landuse transition to take place after extracting extensively for 20-30 years on the same piece of land. 
Landusues like residential, Commercial, Infrastructure facilities like Transit hubs, Bus depots, Parks, Urban 
Forestry, Manmade Landscapes, etc. can come in this region within the vicinity of 10KM from the Bangalore 
Urban. It is recommended that mining wastelands should be transitioned or prepared for the future 
proposed landuse with an objective planning strategies. Spatial syntax analysis in GIS environment allows 
for an objective development projection for the near future. This could be a strong foundation for the 
strategic framework that reinforces the urban development component. In this research paper the spatial 
syntax analysis of context area of Greater Bangalore and Hoskote reveals likely cluster of mining related 
industries which might attract Commercial, Infrastructure, Intermodal Transit Hubs and Urban Landscapes. 
To be specific,  landuse immediate to existng mining and industrial wastelands spatial syntax is proposed 
to be extended to smaller scale of 2.0 -5.0 Km for future research.  
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Abstract 

Since the 1980s, the Chinese government has established various types of industrial parks, which 
have become important carriers of local economic development. In the period of rapid 
urbanization in China, many industrial parks are guided by the land demand of enterprises and 
take the path of scale expansion, which neglected the shaping of public space, resulting in the 
phenomenon of "emphasizing production but neglecting cities and people", which is not 
conducive to the sustainable development of industrial parks. As China’s economy enters the 
stage of high-quality development, industrial parks will also pay more attention to the 
improvement of space and environmental quality. Under this background, it is urgent to sort out 
the relationship among "industry, city, and people” and explores the planning method of 
industrial park in space creation and landscape environment design, in order to promote the 
formation of intensive, efficient, quality and lovely public spaces in the industrial park. 
According to the concept of sharing, this article summarizes the successful experience of space 
creation and landscape environment design in industrial parks in China and around the world 
through literature review and case study analysis. Combining with the planning practice of the 
Taiyuan Starting Area of Xiaohe Industrial Park, Shanxi's Transformation Comprehensive Reform 
Demonstration Zone, the article summarizes the planning strategy for improving the quality of 
public space in the industrial park. 
As China's economy shifts from a stage of rapid development to high-quality development, 
industrial parks will pay more attention to their construction quality. The research found that 
organizing industrial park space and landscape environment design with a shared concept can 
greatly improve the efficiency of public space use and promote the formation of a vibrant and 
diverse charming space, which can play a reference and guiding significance for industrial park 
planning in the context of China’s economic transformation and development. 
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Industrial Park, shared, public space, environmental quality 
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1. Introduction  

Industrial parks play an important role in China's economic development and strongly support the rapid 
economic growth of various cities. However, at the same time of rapid development, some industrial 
parks have inefficient land use, which leads to insufficient development potential. Some industrial parks 
are faced some problems, such as environmental pollution and lagging supporting facilities. The problem 
of brain drain and lagging industrial innovation due to improper design of the public space environment 
of the industrial park is particularly serious. 

With the continuous optimization and upgrading of industrial parks and the integration of industry and 
city, more and more attention has been paid to the material space that carries the development of the 
industry. People are the key to the development of industrial parks. The quality of public space in 
industrial parks directly affects the satisfaction of talents with work and living environment. The beautiful 
landscape and well-equipped public space environment can attract high-tech talents to settle in and 
improve work efficiency, the lack of diversity in the public space environment will have the opposite 
effect. Public space design is particularly important for the sustainable development of industrial parks. 

2. The Development Process and Existing Problems of Public Space in China's 
Industrial Parks  

2.1. Development History of Public Space in Industrial Park  

Since the reform and opening up, China’s industrial parks have gone through different stages of 
development. Starting from the earliest Shenzhen Shekou Industrial Zone, development zones, free trade 
zones, and high-tech zones have emerged from all over the country. The construction of public spaces 
has also experienced a process from monotony to multiple humanization. According to Ren Hao[1] and 
Liu Jiajun's[2] division of the development stages of China's industrial parks, the development process of 
public space in the industrial parks can be divided into four stages accordingly.  

The first stage (1979-1991)，the construction of the industrial park starts with the establishment of the 
Shenzhen Shekou Industrial Park. This type of industrial park is generally located on the edge of the town 
and consists of a group of industrial plants used for industrial production and storage. The service 
facilities are provided by the old city. In general, the environmental quality of industrial parks is low, and 
the plot division and road network layout adopt a grid and checkerboard layout, and there is almost no 
landscape design. 

The second stage (1992-2002), with the rapid development of industrial parks, various types of industrial 
parks have emerged, such as economic and technological development zones, high-tech development 
zones, and export processing zones. The construction of public spaces in industrial parks began to appear 
during this period. A small number of industrial parks have relatively advanced planning concepts, and 
the proportion of service facilities and green parks is relatively high. For example, the Suzhou Industrial 
Park established in 1994 has a general land allocation ratio of 39% for industry, 4% for commerce, 25% 
for residential, and 32% for infrastructure and parks.[3] Commercial service facilities and the layout of 
parks and green spaces have added greater vitality to the industrial park. 

The third stage (2003-2010), the construction scale and industrial connotation of the industrial park are 
gradually expanding, from a single industrial park to a comprehensive industrial park. The development 
of industrial parks focuses on optimizing and upgrading the industrial structure, rationally developing and 
intensively using natural resources, and building the industrial park into a modern park with a beautiful 
natural environment. For example, the Hefei High-tech Industrial Park, which was put into use in 2011, is 
equipped with modern squares and trails. The public green space of the industrial park is grouped among 

2549



office buildings, and there are also supporting facilities such as dormitories, commerce, catering, and 
sports venues, which can meet the daily needs of employees [4]. 

The fourth stage (Since 2011), modern manufacturing and modern service industries are integrated and 
developed, and the public space of industrial parks has become richer and more diverse, gradually 
integrating modern business, leisure, and entertainment functions. Planning strategies for industrial park 
functions such as complex functions, diversified spatial layouts, and ecological construction of the 
environment are gradually proposed[5]. 

2.2. The problem  

Through research and analysis of the development process of public space in China's industrial parks, it is 
found that there are three problems in the planning and construction of public space in industrial parks: 

Single public space service function. Diversified service functions are the main body that stimulates 
people-to-people exchanges. The public spaces of most industrial parks only support basic production 
and living services. The diversified functions such as leisure and entertainment, sports and fitness are 
relatively lacking, which makes the public space of industrial parks unattractive and uncreativity. 

Poor interaction in public spaces. Many industrial parks adopt closed management, and their internal 
public spaces are not well linked with the city in terms of function, form, and environment. On the one 
hand, the public space level of the park is relatively monotonous, on the other hand, public space 
resources will be idle during non-working days 

Inefficient use of public space. Many industrial parks lack humane considerations in the public space 
construction, and problems such as large-scale, poor accessibility, and lack of stop-and-go furniture 
pieces have appeared, which have caused the public space of industrial parks to lack public appeal and 
reduce the enthusiasm of crowd participation. 

3. Lessons from experience in public space planning of industrial parks  

This paper selects successful cases of public space design in industrial parks in different regions for 
research, and summarizes the planning and design strategies of public space in industrial parks. 

3.1. Zhongguancun High-end Medical Apparatus and Instruments Industry Park, Beijing  

The area of Zhongguancun High-end Medical Apparatus and Instruments Industry Park is 19.19 hectares. 
It focuses on the production of high-end medical apparatus and integrates production, research and 
development, and incubation. The industrial park paid great attention to the shaping of public space in 
the planning and design stage, and adopted design techniques such as functional composite, three-
dimensional space, and landscape penetration to form a spatial environment with rich space and 
harmonious architecture.(Figure 1) 

Functional compounding refers to the integration of diversified functions. In addition to production and 
R&D functions, the industrial park also includes different types of life service facilities, such as 
supermarkets, restaurants, gyms, and shops, which can provide all-day life services and bring greater 
vitality of the crowd to the park. Three-dimensional space refers to the design of connecting corridors, 
stairs and other transportation facilities to connect different types of open spaces, such as roof greening, 
lower courtyards, squares, and viewing platforms to form a whole, which can improve space connectivity 
and use efficiency (Figure 2). Landscape penetration is the use of Chinese traditional courtyard layout and 
gardening techniques in the design to form a landscape interaction between outdoor space and indoor 
space, and enhance the green space experience of the industrial park (Figure 3). 
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Figure 1. Layout of Zhongguancun High-end Medical Apparatus and Instruments Industry Park. Source: 
‘google earth’. 

 

Figure 2. Three-dimensional space. Source: ‘https://www.gooood.cn/zhongguancun-high-end-medical-
apparatus-and-instruments-industry-park-wdce.htm’. 
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Figure 3. Landscape penetration. Source: ‘https://www.gooood.cn/zhongguancun-high-end-medical-
apparatus-and-instruments-industry-park-wdce.htm’. 

3.2. Google Headquarters Park, Silicon Valley, U.S. 

The Silicon Valley Google Headquarters Park in the United States covers an area of about 10 hectares. 
The open central green space is used to break the traditional limitations of public and private spaces and 
provide more public space for the park’s scientific and technical personnel (Figure 4). 

Google headquarters set up a public activity plaza on the green space in the center of the park, providing 
outdoor gathering venues such as cafes, catering, and chairs, and arranged sports and entertainment 
spaces in the west of the plaza to enrich the types of public activities (Figure 5). In the treatment of public 
and private spaces, the industrial park connects various public spaces by unifying campus and park 
landscapes, blurring the boundary between public and private, which makes public spaces more diverse 
and complex. 

 

Figure 4. Layout of Google Headquarters Park, Silicon Valley, U.S. Source: ‘google earth’. 
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Figure 5. Central Event Plaza. Source: ‘http://blog.sina.com.cn/s/blog_51d528930102e40u.html’. 

3.3. Eindhoven High-Tech Industrial Park, The Netherlands  

The Eindhoven High-Tech Park in the Netherlands is known as the smartest 1 square kilometer, with an 
average of 4 patents generated every day, accounting for 50% of the Dutch patents. The planning and 
design of the park is mainly built around the theme of "open innovation". In order to achieve this goal, 
the design of the park's public space is unique. 

In order to encourage people to communicate with each other and stimulate creativity, public service 
facilities in the park, such as restaurants, conference centers, and concert halls, are concentrated in 
public communication blocks, thereby creating more opportunities for face-to-face communication 
(Figure 6). In terms of improving the environmental quality of the park, the natural landscape features 
are extended to the inside of the park, and more walking space is added, including waterfronts, wooden 
planks, and forest trails, which can ensure the continuity of the natural landscape. These roads have 
become talent exchange streets (Figure 7). 
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Figure 6. Public exchange block. Source: ‘http://www.landscape.cn/planning/10128.html’. 

 

Figure 7. Waterfront plank road. Source: ‘http://www.landscape.cn/planning/10128.html’. 

3.4. Case Summary 

It can be seen from the above cases that the development trend of public space in industrial parks can be 
summarized in three aspects: diversified vitality, rich spatial hierarchy, and pleasant landscape. 
Specifically, the diversification of vitality means that the industrial park should create a public place with 
multiple functions and individualization to meet the needs of different groups of people, thereby 
increasing the vitality of the industrial park. Rich spatial hierarchy means arranging diversified landscape 
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types in the industrial park and connecting public spaces in the three dimensions of air, ground, and 
underground through corridors and walkways, which enriches the public space experience, increases 
people’s interest in using it, and increases the efficiency of space use. Pleasant landscape means that the 
industrial park should be coordinated with the surrounding environment, and the design techniques of 
borrowing and facing the landscape should be adopted to increase the perceivable amount of greenery. 

From the perspective of planning and design, creating a public space in an industrial park with diversified 
vitality, rich spatial levels, and pleasant landscape is to connect and integrate the original lack of vitality 
of green spaces and squares, and then incorporate diversified life service functions. This method of 
connecting and integrating static and isolated public spaces to form diverse and complex public spaces 
can be called "sharing". 

Case name Summary of experience 

Zhongguancun High-end Medical 

Apparatus and Instruments 

Industry Park, Beijing 

All-day life service facilities，Sinking plaza, Green Roof, 

Three-dimensional space, Landscape penetration. 

Google Headquarters Park, Silicon 

Valley, U.S. 

Public Center Plaza, Diversified activities, Shared use of 

public space and private space. 

Eindhoven High-Tech Industrial 

Park, The Netherlands 

Outdoor public exchange block, Integrate into the 

surrounding natural environment. 

Table 1. Summary of Experiences of Public Space in Industrial Parks. Source: Author self-painted. 

4. Optimization strategy of public space in industrial parks based on the 
concept of sharing 

4.1. "Sharing" concept 

As early as 2015, China put forward the five development concepts of innovation, coordination, 
greenness, openness, and sharing. Among them, shared development emphasizes the solution of social 
fairness and justice, and points out the direction for China's social development. In February 2016, the 
"Several Opinions of CPC Central Committee and State Council on Further Strengthening the 
Management of Urban Planning and Construction" mentioned that "adhere to the concept of shared 
development, so that the people have more sense of gain in joint construction and sharing." In October 
2016, the “New Urban Agenda” of the Third United Nations Conference on Housing and Sustainable 
Urbanization put forward the common vision of “a city for all”. It can be seen from this that "sharing" is 
the theme of current world urban development. The connotation of "sharing" can be interpreted as 
meeting the development needs of multiple individuals, strengthening sustainable construction, and 
adhering to the urban construction concept of equality for all and people-centered. 

4.2. The significance of public space sharing in industrial parks 

Industrial parks are an important engine supporting urban economic development, an important part of a 
city, and an urban space closely related to residents. Therefore, in the context of the era of "everyone 
sharing the city", it is of greater significance to make full use of resources, take sharing as a way, and 
enhance the public space for the purpose of enhancing the vitality of industrial parks. 
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4.2.1 Enhancing the connectivity of open space system 
Public space should not be isolated, but should be mutually infiltrated with the entire space environment. 
Sharing can improve the accessibility and interaction between different public spaces and effectively 
reduce the fragmentation of the open space system. On the other hand, sharing can free up green space 
in industrial parks. For example, the plazas and green spaces within each enterprise are integrated into 
the entire open space system to increase the perceivable amount of greenery, and it also promotes the 
formation of interaction spaces between employees of different enterprises and stimulates innovation 
vitality. 

4.2.2 Improve land use efficiency 
Sharing is the reuse of idle space. For example, the exclusive sports field inside the enterprise is provided 
to the public during non-working hours, which can allow the space resources that were not previously in 
contact with the public to be reused and improve the efficiency of land use. Sharing also includes the 
integration and innovation of space functions, such as integrating public service facilities such as 
corporate exhibition halls and cultural halls into commercial and leisure functions to form a highly 
integrated composite space, which can enhance the vitality of public spaces. 

4.3 Public space optimization strategy of industrial parks under the concept of sharing 

This article is based on case study and combined with the planning practice of the Taiyuan Starting Area 
(hereinafter referred to as "Taiyuan Starting Area") of Xiaohe Industrial Park, Shanxi's Transformation 
Comprehensive Reform Demonstration Zone. The optimization and improvement of public space quality 
in industrial parks based on the sharing concept can be embodied in three dimensions: In the dimension 
of crowd sharing, provide diversified service facilities and promote interactive communication based on 
the needs of different groups of people. In the dimension of space sharing, connect different types of 
public spaces, and strengthen spatial continuity and integrity. In the dimension of time sharing, enrich the 
functional activities of different time periods in the public space and create a 24-hour vitality space. 

4.3.1 Crowd sharing dimension 
People are the subject of public space use, and diverse groups of people are the foundation of the vitality 
of public spaces. Therefore, the design of public spaces should consider the needs of different groups of 
people to create diversified activity spaces. 

(1) Migrant workers and local residents 
The use of public spaces and service facilities by migrant workers is concentrated during the daytime in 
workdays, while local residents need to use public spaces and service facilities throughout the day. This 
requires that the layout of public spaces and service facilities in industrial parks should fully consider the 
use of local residents. For the industrial park-level public space and service facilities, while considering 
convenient transportation and balanced services, it is advisable to arrange them adjacent to the 
residential area to facilitate the use of local residents. The public spaces and service facilities of 
residential district-level and industrial neighborhood units should be arranged in a balanced manner in 
accordance with the distribution of the population (Figure 8). 
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Figure 8. Schematic diagram of shared service facilities. Source: ‘Five Centers Conceptual Urban Design’. 

(2) Different age groups 
For the elderly, safety is the primary consideration for this group of people, including walking safety and 
facility safety. This requires adequate barrier-free design and protection design in the design of public 
spaces, as well as sufficient street furniture for sitting and chatting. For middle-aged people, supporting 
facilities for living services and convenient transportation are important considerations. Public spaces 
should be surrounded by supermarkets or convenience stores and venues for cultural and sports 
activities, and facilities should be provided according to the service radius to improve convenience. For 
young people, the design of public spaces should emphasize variability to meet the needs of diverse 
activities. Young people pay more attention to the quality of the environment and the diversity of service 
functions. For example, the book bar with casual dining functions is far more attractive to young people 
than traditional community libraries. For teenagers and children, in the design of public space, provide as 
many play and sports facilities as possible. Safety is also a key consideration for this group of people, 
including the safe use of facilities and the convenience of parental care to avoid injuries to children and 
adolescents. 

4.3.2 Space sharing dimension 
Space sharing is to enhance the connectivity between different spaces to form a composite three-
dimensional and hierarchical spatial structure system, which can be embodied in the sharing of flat and 
three-dimensional spaces. 

(1) Flat public space sharing 
Flat public space mainly includes street space, green space and square space。Street space is a path 
connecting different spaces, and it is also a place where traffic activities occur most frequently. For 
industrial parks, streets with low traffic flow in the core living area should be used as the main 
construction area for shared space. In the design, the optimization of the road cross section and the 
arrangement of commercial facilities along both sides of the road can create a relaxed and leisure street 
environment (Figure 9). Green space and square space are public nodes for residents' exchange activities. 
The spatial layout can be arranged in the method of "less concentration and more dispersion". Large 
green spaces and squares should be arranged in densely populated areas of the industrial park to provide 
diversified service functions. Small community green spaces and squares should be distributed and 
balanced to serve the surrounding people and provide basic service functions (Figure10). In terms of 
spatial organization, strengthen the spatial connection between green space squares of different scales, 
and connect the green space inside the enterprise and the community with the large green space in the 

2557



industrial park through shared green belts and slow walking trails, in order to give play to the overall 
benefits of the green development space (Figure11). 

 

Figure 9. Schematic diagram of the cross section of Vigor Street. Source: ‘Five Centers Conceptual Urban 
Design’ 

 

Figure 10. Green space layout. Source: ‘Five Centers 
Conceptual Urban Design’. 

 

Figure 11. Green space connection method. Source: 
‘Five Centers Conceptual Urban Design’. 

(2) Three-dimensional public space sharing 
Three-dimensional space sharing is the integration of public spaces such as sunken squares, parks and 
green spaces with architectural spaces such as sky corridors and roof greening to form a complete spatial 
streamline and improve the efficiency of space use. Three-dimensional space design should pay attention 
to fun, accessibility, and visibility. Interesting is that the three-dimensional space level should be as rich 
and diverse as possible, so that the crowd can experience different spatial feelings in the process of using 
the space, and achieve the effect of moving and changing sceneries(Figure12). Accessibility is to ensure 
the continuity of space activities and avoid the phenomenon of people going back when they intersect in 
different spaces, which will reduce the experience of space use. Visibility is a medium that triggers 
communication activities, allowing people outside the space to observe the activities of the public space 
in order to decide whether to join (Figure13). 
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Figure 12. Schematic diagram of three-dimensional space design. Source: ‘Five Centers Conceptual Urban 
Design’. 

 

Figure 13. Schematic diagram of three-dimensional spatial visibility. Source: ‘Five Centers Conceptual Urban 
Design’. 

4.3.3 Time-sharing dimension 
Through time-staggered utilization of public space, the use dimension of public space is elongated and 
the effective use of space resources is achieved. 

(1) Shared all day 
All-day sharing includes two modes. One mode is to treat the industrial park as a whole, create a 24-hour 
vitality area around working people and local residents, and set up catering, shopping, leisure, sports, 
entertainment and other functions in a continuous public space to increase the vitality of the space. 
Another mode is to arrange multiple functions with different usage times in the same space, thereby 
extending the space usage time. For example, life streets provide commuting and communication among 
people during the day, and as "outside stalls" of specialty shops at night, and can be used as parking 
spaces after early morning. 

(2) Time sharing 
Time-sharing is to share the internal public space of the industrial park, such as office space, scientific 
research institutes, etc., for the use of the public during the non-use period, so as to improve the 
efficiency of space use. At the spatial design level, a semi-open or fully open layout should be adopted to 
appropriately blur the space boundary between the interior and exterior of a single plot to ensure the 
smooth flow of the internal and external traffic environment. 
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5. Planning Practice of Taiyuan Starting Area 

Taiyuan Starting Area is located in the southern part of downtown Taiyuan and at the core of Xiaohe 
Industrial Park (Figure 14). It is a new industrial zone formed by Shanxi Province's exploration of 
economic restructuring by integrating the original development zones and expanding southward, which 
has become the main battlefield for advancing the reform, innovation and development of the 
development zone, and will be built into a pilot zone for the transformation of the national resource-
based economy in the future. The project practice includes the overall urban design of Taiyuan Startup 
(hereinafter referred to as "Overall Urban Design"), the controlled detailed planning of Taiyuan Startup 
Zone (Central District) (hereinafter referred to as the "Controlled Detailed Plan"), and the conceptual 
urban design of the "Five Centers" in Taiyuan's Starting Area (hereinafter referred to as "Five Centers 
Conceptual Urban Design"). 

 

Figure 14. Location of Taiyuan Starting Area. Source: ‘Conceptual Master Plan of Xiaohe Industrial Park, 
Shanxi Transformation Comprehensive Reform Demonstration Zone’. 

5.1. Build center: All-day public vitality center 

Taiyuan Starting Area, as the initial construction area of Xiaohe Industrial Park, carries functional formats 
such as industrial research and development, business office, residence, conferences and exhibitions, 
culture and sports, etc. (Figure 15) How to use the limited construction investment cost to maximize 
economic benefits, effectively attract enterprises to settle in, and stimulate the vitality of the industrial 
park is the first problem to be solved in the planning. 

To cope with this problem, this project introduces the concept of "sharing" and creates an open and 
shared industrial park to make full use of limited public resources. In terms of space design, the planning 
proposes a compact and efficient development model, emphasizing the combination of land use 
functions and the three-dimensional combination of building functions to shape the image of the city 
center. Land use function compounding includes commercial and business land compounding, cultural 
and sports land compounding, cultural land compounding, etc. (Figure 16), which can increase the 
compatibility of land use functions and improve land use efficiency. The three-dimensional complex of 
architectural functions refers to the integration of diversified use functions of public buildings such as 
commercial and commercial buildings, exhibition buildings, and cultural buildings to improve the 
efficiency of space use (Figure 17). On the basis of complex functions, the planning is to focus on the 
needs of different groups of people, and arrange commercial, catering, leisure and entertainment 
functions in areas where communication activities may occur to create a 24-hour vitality center (Figure 
18). 
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Figure 15. Aerial view of the core area of Taiyuan Starting Area. Source: ‘Five Centers Conceptual Urban 
Design’. 

 

Figure 16. Land use complex planning. Source: ‘Five 

Centers Conceptual Urban Design’. 

 

Figure 17. Diagram of 3D composite buildings. 
Source: ‘Five Centers Conceptual Urban Design’. 
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Figure 18. 24-hour vitality center. Source: ‘Five Centers Conceptual Urban Design’. 

5.2. Tolerate: Balanced and shared service facilities 

In terms of supporting public service facilities in the industrial park, the planning is to deploy public 
service facilities at the three levels of "industrial park level-residential area level-neighborhood unit level". 
Industrial park-level public service facilities serve the entire comprehensive reform demonstration zone. 
Residential area level public service facilities serve the planned residential district. Neighborhood unit 
level public service facilities are located in residential neighborhood units and industrial neighborhood 
centers, and provide community level public and commercial services (Figure 19). Supporting service 
facilities fully consider the diverse needs of park workers, high-end talents, entrepreneurs, and local 
residents, and increase the types of service facilities accordingly. For example, for the industrial and 
employment-oriented park, a workers' library is planned; for the living needs of local residents and 
foreign talents, street squares, fitness venues and other life-related service facilities are arranged; for the 
high-level consumption needs of residents and employees, the plan is also set up Commercial service 
facilities such as financial street and times commercial plaza. 

For large-scale public service facilities, the plan proposes time sharing, hierarchical sharing, and classified 
sharing. Time-sharing is to focus on the function conversion of large public buildings, for example, the 
layout of the exhibition center fully considers the different functional requirements during and after the 
exhibition, and proposes corresponding operation strategies to improve the efficiency of facility use 
(Figure 20). Hierarchical sharing emphasizes the multi-functional and mixed use of public buildings, 
incorporates diversified use functions, and improves the efficiency of space use. Classified sharing means 
that large-scale cultural and sports facilities related to residents' lives are arranged close to the 
residential area, which is convenient for the community to use. 
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Figure 19. Layout plan of public service facilities in the core area. Source: ‘Five Centers Conceptual Urban 
Design’. 

 

Figure 20. Time-sharing strategy for exhibition center. Source: ‘Five Centers Conceptual Urban Design’. 
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5.3. Connect: Multi-complex space system 

To enrich the level of public space and create diversified exchange activities. The plan takes the Xiaohe 
Landscape Belt as the core, and connects the Xiaohe landscape belt with public spaces such as cultural 
parks, sports parks, and citizens’ squares in the core area, as well as convention and exhibition centers, 
stadiums, art galleries, commercial complexes, and other services through slow traffic, internal roads and 
waterfront roads. In addition, make full use of underground space, combined with rail transit stations to 
arrange underground commercial facilities and entertainment facilities, and connect with the public 
space above the ground through underground passages (Figure 21), forming a vital public space system 
that integrates underground and above ground (Figure 22). 

 

Figure 21. Planning drawing of ground and underground pedestrian system. Source: ‘Five Centers 
Conceptual Urban Design’. 

 

Figure 22. Ground and underground integration planning map. Source: ‘Five Centers Conceptual Urban 
Design’. 
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In terms of street space design, the plan provides more space for walking and communication by 
optimizing the road cross section (Figure 23). It is planned to create three vibrant streets with pedestrians 
as the mainstay, they are the central vibrant commercial street focusing on shopping, entertainment and 
leisure, the cultural experience smart street focusing on cultural display, shopping and entertainment, 
and the sports and leisure water street focusing on waterfront leisure and sports (Figure 24). 

 

Figure 23. Vibrant Street Cross Section. Source: ‘Five Centers Conceptual Urban Design’. 

 

Figure 24. Sports and leisure water street. Source: ‘Five Centers Conceptual Urban Design’. 

5.4. Penetration: Pleasant green landscape 

In terms of green space landscape, the plan emphasizes the infiltration of the surrounding ecological 
environment and regards it as a part of the landscape environment of the industrial park, which is 
combined with the green space landscape inside the industrial park to form a multi-level networked 
landscape system. 

The planning combines land use layout and plan design to build a green landscape system that integrates 
waterfront landscape, road landscape, park green space, industrial area, and core area (Figure 25), and 
fully introduces the Xiaohe River landscape into the park to increase the amount of greenery that 
residents can perceive. In terms of landscape penetration design, the planning forms three landscape 
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penetration axes, namely the sports and leisure axis (Figure 26), the conference and exhibition axis, and 
the administrative and cultural axis. Public spaces and public service facilities are arranged along both 
sides of the axis to increase the vitality of the crowd. 

 

Figure 25. Planning of green space landscape system in the core area. Source: ‘Five Centers Conceptual 
Urban Design’. 

 

Figure 26. Vitality space on both sides of the sports leisure axis. Source: ‘Five Centers Conceptual Urban 
Design’. 

6. Concluding remarks 

According to the concept of sharing, this article re-understands the relationship between people and the 
environment, and between people in the industrial park. Through a case study of the public space 
construction of excellent industrial parks, and combined with the project practice of Taiyuan starting area, 
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it summarizes the public space optimization strategies of industrial parks that are in line with the 
requirements of the times, humane, and can stimulate innovative vitality, and provide a certain reference 
and guiding significance for promoting the high-quality development of industrial public spaces. 

The three-dimensional space optimization strategy of crowd sharing, space sharing, and time sharing 
does not yet represent all aspects of the optimization and promotion of public space in industrial parks. It 
is hoped that there will be more research and practice in the shared use of public and private spaces, 
outdoor and indoor spaces of buildings, etc., to further supplement and improve the optimization path of 
public space in industrial parks, and promote the high-quality development of industrial park space. 
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Abstract

Harbin is one of the earliest China's cities that conducted color planning. Due to the influence of
the cold geographical environment and the culture of immigrants, the urban color has become a
cultural phenomenon deeply rooted in the hearts of the local people. Harbin, as one of the most
famous gateway cities in China's "One Belt One Road" project, its position in Asia is becoming
more and more important. Compared with international metropolises with excellent color
planning such as Turin and Paris, Harbin has the potential to develop into a similar city,
thererfore research on color planning in Harbin requires greater attention. In particular, Harbin
was the center of the pandemic in the first half of 2020 in China. During the lockdown phase of
the COVID-19, Plant color landscape was the most common view outside the community window.
People had a deeper understanding of the creation of its color atmosphere. In addition, for most
of the communities in cold regions such as the Harbin Institute of Technology (HIT) Community,
the optimization of the color landscape is essential to improve the sense of the indoor happiness of
the residents in the university (especially during the lockdown period due to the pandemic).
Although plants are an important part of the sustainable color creation of the community
environment, the current researches mostly start from architectural colors and less on plant
colors. This article takes the plant landscape in the entrance area of HIT Community as the
research object, draws on the perspective of resources dual-evaluation, and comprehensively
evaluates the feasibility and necessity of the Community's plant color planning from the
perspective of the supply and demand of Community plant colors. On the plant color supply side:
select colorful flora that is well adapted to the climate environment of Harbin, use the AHP
method to comprehensively evaluate its aesthetics, ecology, impact on residents’ feelings and
culture. The color plant clusters with higher scores are selected as the plant resources for color
planning. On the demand-side: through the investigation of the plants’ color in the entrance
area of the college, it is found that the current campus plant color creation still has the following
problems: 1.There is no comprehensive consideration mechanism for the color characteristics of
campus community plants; 2. The color plant varieties are less used, the color is relatively single,
the style is dark, and the color system is not rich enough; 3. The color landscape management is
extensive, the overall effect is not satisfactory, 4. The planting of plants has less consideration for
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the health and emotional well-being of residents, and there is an urgent need for plant color
planning. In the end, this article combines the campus landscape improvement project of HIT
Community. Innovatively, use the subject control method to optimize the plant color landscape,
improve the recovery effect of plant color landscape on the well-being of the residents in cold
regions. It verified the feasibility of plant color planning in cold region communities, and provide
practical reference and theoretical support for subsequent research. At the same time, given the
current good results of gate area color planning, we will further expand the scope of the research,
in the Campus Botanical Garden of the HIT, a landscape plan for the conservation of Mollisols in
Heilongjiang province was carried out. New methods including the use of the subject control
method have carried out the creation research of the earth color landscape, as a new form of
resilient utilization of the Mollisols resources, it will be the next focus of our research.

Keywords

Color planning, Color plant, Well-being, Pandemic blockade, Cold region, Community

1. Introduction
The campus is a place where people could live and learn new knowledge, and its environment is a silent
classroom(Li Jing et al., 2007). The campus not only needs to have the function of teaching and educating
people, it should also have a beautiful landscape that can cultivates students' sentiment and relaxes their
mind. Due to the particularity of the subject (college students) on the university campus, its requirements
for aesthetic level and environmental awareness are relatively high, and there are also higher demands
for the campus plant landscape. Their requirements for the campus are not only "greening", but also
demand for aesthetic appreciation, ecological adaptation, and service functions of the campus plant
landscape. This requires us to have outstanding sense of science, aesthetics, and service performance in
the campus plant landscape design(Ning Huijuan et al., 2011). Before starting the design, a quantitative
evaluation of the beauty of the plant clusters adapted to the local ecological conditions should be carried
out to guide the scientificity, accuracy, health and aesthetics of the campus plant landscape cluster layout.

2. Background

2.1. Plant Landscape Evaluation

Plant landscape evaluation originated in the United States in the 1960 s, used to evaluate the visual
beauty of the landscape (Wang Jinghong, 2008). At present, the research on plant landscape mainly
includes four schools: expert school, psychophysics school, cognitive school, and empirical school.
According to different schools, various quantitative methods have been formed (Wu Songtao et al., 2012;
Yang Yikun et al., 2007) and the analytic hierarchy process (AHP) is the most widely used method. AHP
method can maximize the selection of plant landscape resources suitable for the local climate
environment, and is a method to objectively find out the local landscape plant resources.

2.2 Two-Way Evaluation

The evaluation method of plant supply and demand mainly draws on the ideas of resource and
environment carrying capacity evaluation and suitability evaluation of land space development(Two-Way
Evaluation). The method of rationing the supply and demand of natural resources in cities is mainly based
on "Regulations on the Use of Natural Ecological Space (Trial)", that is, the amount of local natural
resources and the largest scale that it can support human production and living activities (supply-side
evaluation), On this basis, carry out the evaluation of the suitability of land and space development.
Under the premise of maintaining the good functioning of the ecosystem, comprehensively consider the
local resource elements and location elements, and carry out the division of suitable areas for the
construction of human activities (Wei Xuhong et al. 2019 ) (demand-side evaluation)".
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The two-way evaluation considers the natural resources in the site from both sides of supply and demand.
On the basis of environmental friendliness, the use of site resources is optimized. This inspired us to learn
from and refer to this rationing model when using plant resources on the campus of Harbin Institute of
Technology. From both the supply of black soil plant resources and the needs of the campus, we also
consider the construction of the local campus plant landscape.

However, in the current evaluation of plant landscape resources, most of them only give suggestions
from the supply side. Does this enlighten us on whether we can use the perspective of two-way
evaluation to evaluate the plant landscape from the demand side? Which means that under the condition
of ensuring that the plant community grows well, what kind of plant landscape do we need, and what
kind of plant community is beautiful?

2.3 Color Planning

Italian architects in the 19th century had similar questions. What kind of city made up of architectural
"communities" is beautiful? What kind of urban style does the city need? Italian architects used the city
color recommendation map of Turin to give us the answer. For cities, we think that the style after color
planning is beautiful[2]. Then can we take plant color as the focus of the demand side of the plant
landscape? The current research on plant color is mostly biased towards the mechanism of plant color
change (Zhu Zhixin et al., 2016)、the effect of plant color changes on the human body (Wu Songtao et al.,
2012)、 the color design of plant group (Susan Chiworth, 2007), etc， few studies on large-scale and
macroscopic plants similar to urban color planning (Yin ming, 2012).

In response to the above-mentioned thinking, based on the evaluation of campus plant resources, this
paper draws on the perspective of two-way evaluation and uses plant color as the entry point for the
demand side of campus plant landscape. On the basis of ensuring the good growth of plants, we focus on
the unified planning of their colors and control the colors of the plant landscape from a macro
perspective. And combined with the practical experience accumulated in the HIT school celebration
landscape update, summarize the basic process of plant color planning.

2.4 Landscape Planning and Ecological Restoration

Crowe pointed out that "landscape planning" is an extension of the current concept "land planning",
encompassing the "organisms" of ecology, sociology and landscape aesthetics. (Crowe S, 1967). prof.
Maru believes that "landscape planning" is a science for ordinary people, and encouraging wider public
participation is an important part of it. The public and experts will consider the way and significance of
landscape planning from their own specific perspectives." (Marusic, 2002). Landscape planning and
general landscape design are mainly different from the scale of planning and the ecological
considerations it carries. At the beginning of the 21st century, the "Europe I Landscape Convention
advocated that "Landscape planning" should have a large amount of ecological advancement, and its
planning purpose is to enhance, restore, and create ecological landscapes.

"Landscape planning" includes two important activities, "landscape protection" (protecting the existing
landscape based on the current existing landscape value) and "landscape restoration" (ecologically
oriented landscape restoration)". Combining the above-mentioned scholars' understanding of "landscape
planning and ecological restoration", the definition of "landscape planning and ecological restoration" is
summarized as follows: (1) Its research objects are mainly natural resources and human resources on the
earth's surface; (2) Its service targets are citizens, and extensive public participation design should be
considered; (3) Its research purpose is to repair the damaged natural landscape and coordinate the
relationship between human and land; (4) It is an interdisciplinary subject based on ecology and involving
many principles of natural science; (5) Its planning content covers a wide range of areas including rational
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use of ecology, land management, ecological restoration, environmental protection, and urban and rural
construction (Yue Bangrui, 2019).

3.Evaluation and Investigation of Plant Resources on the Supply Side

3.1 Select plant landscape sample points

According to the different types of plants and configuration methods, 32 typical plant landscape units in
the 10*10 square meters plots in HIT and nearby areas were selected for evaluation. Number the
selected plant landscape units, record their plant collocation and standardize the plant landscape
planting mode through the blurred background of the photo. When selecting plant landscape samples,
the main consideration is the type of landscape, ignoring the quality differences caused by planting, to
ensure the accuracy and scientificity of the evaluation (Li Shuhua , 2010).

3.2Evaluation system establishment

According to the actual planting and growth situation of the campus plant landscape, with due
consideration of its use function, based on the previous research results (Wang Keke, 2017; Lv Wenjun,
2018; Ning Huijuan, et al., 2011; Yang Yikun, et al., 2007), consulted many teachers engaged in the
application of plant landscape research in the school, established a campus plant landscape evaluation
system (table 1) and scoring standard (attached table 1) to evaluate the plant landscape on the campus
of Harbin Institute of Technology. Since the subjective scoring requires a professional background in
garden plants, 15 graduate students in garden plants and landscape architecture were invited to score.
The scoring is carried out by referring to the fuzzy standardized on-site photos, and the scores are 5, 3,
and 1 indicating the best, medium and bad.

3.3Factor layer weight establishment

The campus plant group has both aesthetic, ecological, service, and cultural values. According to the
campus's requirements for plant landscape, through consultation with 9 experts (4 of landscape design, 3
of garden plants, and 2 of gardening department responsible for garden construction guarantee),
construct A-B, B1-(C1-C5), B2-(C6-C8), B3-(C9-C11), B4(C12-C13) judgment matrices, and make
importance judgments, Yaahp software is used to obtain the weight value of the factor layer and check
the consistency (Table 2).

Table 1：Campus Plant Landscape Evaluation System

Target
layer

Criterion
layer Factor layer Factor layer description

Application
Evaluation

ofCam
pusPlantGroup

A

Aesthetic
index B1

Ornamental of plant
groups

C1

The aesthetic degree of ornamental parts such as flowers,
leaves, fruits and branches.

Level richness of plant
landscape

C2

The Collocation of Plant Landscape Trees, Shrubs and Grasses,
the Mismatch of Plant Groups.

Plant color change and
seasonal change

C3

The richness of plant landscape with seasonal variation and the
color intensity.

Spatial Enclosure of Plant
Landscape

C4
The enclosure and definition effect of plant groups on space.
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Table 2: The weight of each index of campus plant application evaluation

3.4 Landscape Effect Evaluation of Campus Plant Group

Take the selected 32 groups of plants that can grow and reproduce normally on campus as the research
object. According to the evaluation criteria, 15 graduate students were invited to score. The results of
their scoring are shown in Table 3. According to the score, the plant clusters are divided into three levels.
5≥Class, I plant group ≥4, 4＞Class II plant group ≥3.2, 3.2＞Class III plant group ≥0. There are 24 groups
of plants groups in the I and II levels, representing the plant groups with relatively outstanding effects on
the landscape, ecology, campus services, and cultural inheritance on the campus of the HIT and nearby
areas. They can be used as excellent planting resources for campus plants to supply and reserve, and they
can be promoted and planted on campus according to the requirements of the campus demand side.

Table 3: 6 groups of plant landscape groups with the highest scores

Tree Canopy Density

C5
Tree shading degree in the region.

Ecological
Indexes

B2

Species Diversity

C6
The richness of plant species

plant Ecological
Adaptability

C7

Plant health, growth potential, cold resistance, drought
resistance, pest resistance and other traits.

Stability of Plant
Landscape

C8

Symbiosis and Coexistence of Plants in Groups to Maintain a
Sustainable Landscape.

Service
Index

B3

Plant Landscape
Accessibility

C9

Accessibility of plant itself, accessibility of plant community
space.

The symbol of plant
landscape

C10
A strong sense of plant image, plants have a symbolic role.

Plant landscape
interactivity

C11

Attract visitors to interact with multiple senses such as
touching and sniffing.

cultural
indicator

B4

Imagination Meaning of
Plant Landscape

C12

The cultural significance of the plant landscape itself, such as
pine, bamboo, and plum, is known as the "Three Friends of the
Years and Colds" in Chinese tradition.

Local Culture of Plant
Landscape

C13

Plants that show the characteristics of mollisols plants and
have significant regional characteristics.

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13

Weight 0.02
11

0.03
91

0.06
09

0.010
7

0.01
34

0.065
1

0.17
07

0.29
82

0.03
64

0.14
56

0.03
64

0.034
1

0.06
82

Consisten
cy Check

CR=0.0304＜0.1

Number The Species composition of group plants Conflation Grading
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4.Demand Side Plant Color Planning
The main campus buildings were built in the 1960s and 1970s, At the beginning of the establishment of
the school, the campus architecture focused on functionality and is poor in integrity (Wang Ziying, 2007).
After the unified planning of urban architectural color in Harbin in 2002 (Susan Chiworth, 2007), with the
renovation of the campus building in 2009, the materials and colors of the building have been enhanced
in terms of integrity(Zhang Shuang et al., 2010), the color of the main campus has become more unified
and the integrity has been optimized. Meanwhile, in the HIT Botanical Garden, on account of the demand
for local Mollisols conservation and plant color landscape of the campus, there is a need for color
landscape planning.

4.1 Selection of research area

The main campus of Harbin Institute of Technology, which has a certain architectural color foundation
(Harbin Urban Planning Bureau, 2015) and an urgent need for landscape renewal (Li Bing, 2015) is
selected as the experimental site. At the same time, in order to better cooperate with the HIT 100th
Anniversary Landscape Renewal Project, this study selected the experimental area at the entrance of the
main campus, and selected sites with obvious and representative landscape features: including the main
building, administrative building, library, and ZhengXin Building, Court Street, Commander Street, FuHua
Street and its surrounding areas (Figure 3). The test site is located in the center of Harbin city, with a
temperate continental monsoon climate. The average temperature in winter is -19 ℃ , the average
temperature in summer is 23℃, and the annual average rainfall is about 570mm.

31 Xanthoceras sorbifolia + Betula platyphylla Suk. + Sedum spectabile + Swida
alba + Euonymus phellomanus+Quercus mongolica. + Plantago asiatica

4.3129 I

10 spruce + pine + cypress + rosewood + Syringa oblata + northeast forsythia +
yuyemei + leafy Syringa oblata + white Syringa oblata r

4.2698 I

30 Xanthoceras sorbifolia + Euonymus variabilis + Pinus sylvestris var. mongolica +
Redwood + Gleditsia sinensis + Acer truncatum + Wax + Poa pratensis

4.2185 I

20 Jingtao + Pinus sylvestris + Wax + Platycladus orientalis + Euphorbia
quinquefolius + Ulmus pumila + Trifolium repens

4.2038 I

13 Betula platyphylla Suk. + Platycladus orientalis + Picea asperata + Acer
truncatum + Redwood + Rosa davurica + Syringa oblata + Wax + Trifolium
repens

4.1136 I

6 Salix matsudana + cypress + Ulmus pumila + wax + Syringa oblata + Syringa
microphyla + Rosa xanthina + Kentucky bluegrass

4.0640 I
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4.2Analysis of color planning problem of HIT main entrance area

Figure 1.Color quantitative analysis of the entrance area of HIT. Source: Author drawing.

At present, the campus area building color planning has a certain foundation, forming a style dominated
by beige and off-white, but the color planning of plants is slightly blank. After a comprehensive inspection
of the entrance area, we believe that:

1.HIT has not yet formed a consideration mechanism for the overall characteristics of campus plant color,
The plant landscape colors in some areas are too gorgeous and unique, and lack of necessary connection
with the overall style. As far as the local plant landscape is concerned, the color scheme is pragmatic and
the color matching is bright, but these areas that pursue gorgeous and unique undermine the overall
color style of the campus.

2. Affected by the idea of University Flower promotion, the existing plant group varieties use single and
rigid color matching techniques. In some areas, the proportion of plants of the same species is too high,
resulting in the convergence of plant landscapes on campus. Although Syringa (HIT school emblem) is a
good color plant that adapts to the climate characteristics of Harbin, attention should be paid to the issue
of landscape homogeneity in its application.
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Figure 2.Quantitative analysis of typical plant color in the entrance area of HIT. Source: Author drawing.

3. Affected by funds and manpower, the color matching of plant landscapes in some areas is superficial,
lacking refined management. Since the plants on the campus are state-owned assets, workers often use
transplanting methods for landscape renovation, especially when it comes to plants. However, the
transplanted plants are often planted at will, most of them planted hedges in the periphery.

4. The Mollisols resources in the botanical garden are mainly used for consumption, and the fertility of
the soil resources in the botanical garden has declined severely. At present, soil fertility in the campus is
maintained through soil replacement. The soil to be replaced comes from the forest outside the city, the
color of the soil after utilization becomes lighter, and the fertility declines seriously, it is difficult to
effectively support the growth of plants.

4.3 Quantitative color analysis of typical buildings and plant groups in main entrance area

Quantification of the color of typical buildings in the entrance area (Figure 1): 1. Historical characteristic
buildings: Select and quantify the buildings that are close to the plant cluster, unique in style, heavy in
history, and representative. The main building complex, the color scheme is distributed in R186 G153
B122-R240 G196 B151 (beige series), with high saturation and high brightness style characteristics. 2.
Modern characteristic buildings: select neoclassical buildings with obvious style characteristics, large flow
of people, and great influence on the formation of plants. Mainly for the library and administration
building. The color scheme of the library continues the color style of the main building complex. In order
to highlight the black soil characteristics, the color selection reduces the color saturation and brightness.
It is distributed in R200 G172 B148-R233 G190 B149 (dark yellow series), and the material is paint. The
color scheme of the administrative building is distributed in R232 G231 B2253 — R243 G250 B243 (off-
white color) in the high brightness and low saturation area, and the material is stone. The two buildings
have obvious characteristics and represent the modern architectural style of the campus.3. Public
buildings: select buildings that have a large flow of people and are closely related to the formation of
planets, mainly the ZhengXin Building. The color matching of ZhengXin Building continues the
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administrative building, with R232 G220 B119—R243 G250 B243 (off-white series) in high brightness and
low saturation areas, and the material is stone.

Typical plant color quantification (Figure 2): Since HIT uses Syringa oblata as the University Flower,
Syringa oblata has become the most widely distributed and most typical color plant on campus. The
Syringa oblata garden in the entrance area and the front of the main building are mainly colored plants
of the genus Syringa, and the colors are mainly distributed in areas with low lightness saturation in
R93G82B125-R116G87B141 (purple series). Populus sibiricum is another typical color plant, mainly
distributed on both sides of Fuhua Street. The planting scale is large and the style is outstanding. The
color is distributed in the areas with low saturation and lightness in R222G197B64-R232G203B101
(yellow series).

4.4 Overall Orientation of Campus Plant Color

After a century of development, Harbin Institute of Technology has obvious color characteristics in
campus architecture, forming a style dominated by beige and off-white, and the architectural style and
color characteristics tend to be harmonious. In terms of plant color style, we should also adhere to the
principle of harmony and unity, and take "Syringa oblata , elegant, warm, and harmonious" as the overall
positioning of the plant color plan: based on the purple of Syringa oblata , and pay attention to the color
matching of the campus building. , Forming a campus plant color landscape with uniform color, rich hues
and overall harmony [8].

At the same time, we tried to create corresponding color styles in the botanical garden, using large areas
of colorful plants to cover the soil, by increasing the input of organic matter to the soil ecosystem, try to
restore the fertility of Mollisols in a near-natural way.

4.5.Color Control of the Campus Plant Communities

When planning the color of plants, you can appropriately refer to the color styles of the buildings that
have been formed for matching. Select the complementary color/similar color of the theme color of
typical buildings as the main color of the adjacent plant group to carry out color matching (main control
method)[8], and control the color of the plant in blocks. On the basis of combining the existing typical
color plants, create a harmonious and unified campus color impression (This method is also suitable for
the protection of large areas of Mollisols in the botanical garden).

The campus((Including botanical garden) color area exists in the form of points (nodes), lines (streets),
and planes (blocks), and multiple areas are connected to form a network, thus forming the overall
impression of campus colors [8]. Among them, the area occupied by the nodes is very limited, but the
number is large, which is not easy to control and can be appropriately integrated into blocks for control.
The campus color construction is controlled by block method, This paper divides the color control area of
the entrance area into the active pedestrian area, the historical style control area, the axis green space
control area, and the open green space control area according to the different functional blocks of the
green space distribution on the campus. These four-color control areas are used for the overall control of
plant color. (Figure 3)
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Figure 3. Color planning of HIT University campus entrance area. Source: Author drawing.

Quantification of main hues of plant groups: On the basis of determining the typical buildings in each
region, the color of typical buildings are quantified to determine the RGB value of theme color.
According to the Mensell system, two colors on the hue ring that are 120 to 180 degrees apart are called
contrast colors (Se Yan, 2011)，The range accounts for about one-sixth of the total color wheel. In RGB
mode, assignment calculation, formula 1 is( Xue Xiangyang et al., 1999)：

Set two colors in A ( r1g1b1 ) B ( r2g2b2 ): diff is the ratio of two colors. If AB is a contrast color, diff
should satisfy 1diff6/5  . If AB color is similar, diff should satisfy 6/1diff0  . The comparative/similar
colors of typical architectural colors can be obtained, taking it as the main tone of plant groups for
resource selection.

4.5.1 historic townscape control area
Scope: Green space in front of the three buildings and green space in the atrium. Control principle:
emphasize the original historic site, plant landscape color should play a prominent role in the original
historic site. The third building is a typical historical building in this region, with the main tone of

) b3 +  g3 + sqrt(r3 = diff
256 / b2) - (b1 = b3
256 / g2) - (g1 = g3

256 / r2) - r1 (= r3

222 
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R186G153B122 - R240G196B151 ( beige ) medium-high brightness and high saturation. Considering that
the representative plant of the campus is Syringa oblata , in order to highlight the historicity of the main
building, strengthen the color comparison, and give people a full, vivid, and strong visual impact, the
comparative color system of the theme color of the main building is selected as the main tone of the
plant group in the region. Substituting formula 1, R77G64B114 ( blue-violet ) with low brightness and low
saturation in the colorimetric system was selected as the main hue of plant group in this region.
According to the excellent campus plant group resources screened above, the 10th group of spruce + pine
+ cypress + rosewood + Syringa oblata + northeast forsythia + elm leaf + leaf Syringa oblata + white
Syringa oblata s and the 1st group of syringa + leaf Syringa oblata + Salix matsudana + Lonicera japonica
Thunb. + climbing tiger + Poa pratensis were selected as the plant groups suitable for planting in this area.

4.5.2 Axis green space control area
Scope: The planting area in front of the school, the green space on the west side of the main building,
and the sculpture background green space. Control principle: highlight the main axis of the Syringa oblata
campus, and the application ratio of purple and related color plants is over 60%. The three green spaces
are all located on the campus entrance axis, which is highly symbolic. The theme color should be the
school color R156G87B141 (blue-purple series), based on the plant group resources selected in the
previous article, Selected 29 groups: purple leaf plum + purple leaf plum + Syringa oblata + yuyemei +
ground cypress + water wax + bluegrass for planting. It should be noted that the green area on the west
side of the main building is mainly herbaceous, and cold-resistant herbs such as Viola Serrata and Viola
sage can be replanted appropriately.

4.5.3 Vitality walking area
Scope: The planting area of FuHua Street, Command Street, and Court Street. Control principle:
Coordinate the building, control the color of the plants by the street as a unit, and build the characteristic
streetscape of the campus. Typical buildings in the planting area: main building, library, administration
building, The main colors of the building are R186G153B122-R240G196B151 (beige series),
R200G172B148-R233G190B149 (dark yellow series), and R232G231B2253-R243G250B243 (off-white
series).

In order to create a strong sense of immersion and campus coordination in the street scene, the same
color system of the main color of the building is selected as the theme color of the plant group in the area.
After substituting formula 1 into the calculation, select the high-brightness and low-saturation regions in
the same color system R231G198B85 (brown-yellow), R222G248B222 (white-green), and R222G248B222
(white-green) as the theme color of the plant group in this area. According to the plant group resources
selected in the previous article, select the fourth group: Populus Albus + small leaf syringa + water wax +
yellow thorn rose + bluegrass (yellow series), and the 12th group: Acer truncatum + Pentagonal maple +
water wax + plug wings Euonymus + bermudagrass (yellow-red), group 31: Aronia Vulgaris + white birch +
acacia Saponaria + red dogwood + Pteropus euonymus + hemerocallis + mongolica + plantain (white red)
and group 5: Dry willow + fir + plum tree + spruce + water wax + golden flame spiraea + Syringa oblata +
white Syringa oblatar (white purple) for planting, appropriate replanting of plants with prominent colors
such as mountain apricots, peaches, and pear trees can be used as supplements for promotion.

4.5.4 Open Green Space Control Area
Scope: Syringa oblata Garden, Peach Tree, and Plum Tree Garden, green space in front of the library
building, and green space in front of the administrative building. Control principle: control the color tone
and build an open color landscape. Typical buildings around the green space are Zhengxin Building,
Library, and Administration Building. The main colors of the building are R232G220B119 —
R243G250B243 (off-white color), R200G172B148 — R233G190B149 (dark yellow), R232G220B119 —
R243G250B243 (off-white color). Since the four green spaces are close to the building, the contrasting
colors of the main building can be used to highlight the architectural style in terms of color matching. In
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the pedestrian zone, the theme color (white) of the pedestrian zone is used for gradual color matching.
After substituting formula 1 into the calculation, choose R77G64B114 (blue-purple series), R156G87B141
(red-purple series), and R77G64B114 (blue-purple series) in the contrast color system as the theme colors
of the plant group in this area. According to the previous text, the plant group resources were selected,
and the 21st group: pear tree + water wax + northeastern apricot + peach + mongolica + larch (white), the
3rd group: mongolica + spruce + Syringa oblatas + gold and silver Honeysuckle + Ume + Bluegrass (blue-
purple), group 19th : paving cypress + apricot tree + spruce + peach + mountain peach thick plum + water
wax (white) and group 20th: peach + camphor Pine + water wax + paving cypress + five-leaf brocade +
flowering plum (purple) are promoted as a plant group suitable for planting in this area.

5. discussion AND Conclusions
This article draws on the perspective of two-way evaluation,(1) From the supply side, the HIT plant
resources were considered, and the AHP method was used to analyze and evaluate the 32 groups of plant
units that are currently distributed in the school and can be used as plant transformation resources. 24
groups of groups with good comprehensive benefits were selected as reserve resources for plant color
planning.(2) At the same time, starting from the demand side of campus plant landscape, considering the
demand and feasibility of plant color planning in the entrance area of the campus, it is found that the
current campus building color planning is relatively complete, and the plant color is still relatively weak. It
is necessary and feasible to conduct plant color planning. Finally, according to the current situation of the
campus entrance area, the main control method is adopted to plan the colors of the plants in the garden,
and the results have certain practical guiding significance.

The campus botanical garden of HIT is the key area for our future color planning. Due to the excessive
planting of fast-growing plants, the over-cleaning of plant litter in the site, and the major pedestrian
movement, it seriously affects the habitat of birds and other creatures. As a result, the input of organic
matter to the ecosystem in the entire region is too little, and Mollisols degradation is serious. At present,
it relies on successive years of Mollisols replacement to maintain the artificial vegetation on the site. For
this reason, we adopt the method of landscape color planning to cover the entire area with colored soil
remediation plants, and use flexibly control method to adjust the flow of people to reduce human
interference during the animal breeding and migration seasons, while reducing the cleaning of litter and
introduces animal food plants to attract more animals to join the ecosystem in this area. In addition, in
autumn, the increase in the water level of the Majiagou River flowing through the Botanical Garden is
used to guide the river water to cover the litter and restore the Mollisols fertility of the entire area in a
natural way. The resilient use of the Mollisols resources in the campus botanical garden and the
protection of the local ecosystem are the next important directions for our color planning.
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Figure 4. Landscape Intention Map of HIT’s Botanical Garden. Source: Purple Valley Eden.

This study also has certain limitations. The selection of plant resources on the supply side is limited to the
first and second campuses of Harbin Institute of Technology, and the number of samples is not large
enough. In addition to the lack of color planning mentioned above, the current plant landscape in Harbin
Institute of Technology also has problems such as high canopy closure of plant clusters and unclear
division of plant functional areas. Therefore, in future research, we can continue to learn from the dual
evaluation idea, extensively count the plant landscape resources in Harbin, and further refine the
functional division of plants under the campus plant color plan. The construction of the campus plant
landscape according to color, function, and density is the main work that our team will carry out in the
next step.
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Abstract

The outbreak of the novel coronavirus (COVID-19) from 2019 to the present has caused great
disaster to the whole human society. This paper is based on the "Resilient Cities" theory and
"Transit-Oriented-Development, TOD" as the carrier to explore urban design strategies to deal
with sudden public health events in urban areas. Firstly, the concept, development and
theoretical connotation of resilient cities are reviewed. Secondly, to solve the three problems in
the current city's response to public health emergencies, based on the theory of "resilient cities"
and "health plus", the "TOD Healthy living mode" is proposed as the design guide of urban TOD
area. Thirdly, the Sichuan Normal University subway station area is selected as the design site,
and the site conditions and users are analysed. Finally, the design result of urban TOD area based
on "TOD Healthy living mode" is proposed. And the life trajectory of four types of users, included
students, office workers, retirees and purpose visitors, is simulated.

Keywords

Resilient cities, Urban design, TOD healthy living mode, Sichuan Normal University subway
station area

During the novel coronavirus (COVID-19) outbreak from 2019 to now, China has adopted community
isolation for urban residents, most of them in nearby hotels or at home. During the pandemic, a series of
adverse problems emerged, such as high hotel costs, inconvenient home quarantine, shortage of medical
supplies, and inadequate epidemic prevention facilities in temporary hospitals, prompting cities to
establish and improve urban resilience mechanisms that can withstand sudden catastrophic events and
recover quickly.

The concept of resilient cities was first proposed by "Local Governments for Sustainability (ICLEI)" at the
U.N. Sustainable Development Summit in 2002. It semphasizes the integration of engineering
improvement, facility improvement, public participation and institutional innovation to enhance the
resilience of the urban system. Based on resilient city theory and taking the TOD model as a carrier, this
paper proposes the "TOD healthy living model" as the urban community design strategy for resilient cities
to deal with unexpected public health events.
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1. Interpretation of resilient cities theory
1.1. Concept and development of resilient cities

The word "resilience" comes from the Latin word "resilio". It was first a physical concept, meaning
"resilience; elasticity", which refers to the ability of an object to return to its original condition after being
subjected to external forces. Resilience is considered one of the basic features of natural and human
systems (Holling C. S., 1978). Holling C. S. (1973) introduced the concept of resilience into ecology,
defining it as "the ability of ecosystems to return to a stable state after disturbance". After the Resilience
theory was applied to the Urban system, concepts such as "Resilient Cities" or "Urban Resilience"
emerged (Fishwick, M. W.,2005). The emergence of such concepts benefits from the efforts of ecologists,
sociologists and urban planners to actively promote multidisciplinary and interdisciplinary studies based
on the perspective of urban complex systems (Meerow S., Newell J. P., 2016). Alberti M., Marzluff J. M.
Shulenberger E, et al (2003) first clearly proposed the concept of "Resilient cities". Subsequently,
Resilience Alliance (2007) defined the resilient city as the ability of a city or urban system to digest and
absorb external disturbances while maintaining its original main features, structure and critical functions.
Due to the high complexity of the urban system and the diversity of external disturbance factors, the
concept of resilient cities has been discussed for nearly 15 years since it was proposed at the Conference
of Ecological Society of America in 2002. There is still no broad consensus on the detailed scientific
definition of resilient cities (Meerow S., Newell J. P., Stults M.,2016). Since then, resilience has undergone
the evolution of three phases of engineering resilience, ecological resilience and evolutional resilience
(Folke C., 2006). It has gradually become one of the characteristics of sustainable urban development.

From 2001 to 2007, scholars in urban planning, ecology and environmental science in the United States
began to pay attention to the resilience of urban systems in dealing with disasters, and the research
object of resilience theory gradually expanded from ecosystem to "social-ecological" system. It was
redefined as the ability of a system to absorb disturbances, reorganise, and remain essentially the same
in structure, identification, and feedback as it changes. (Li T. Y., 2017). Since then, the theory of resilience
has been applied to urban system research. In March 2010, the United Nations Office for Disaster Risk
Reduction (UNDRR) launched the " Making Cities Resilient Campaign", which aims to encourage local
governments to build resilient cities that respond to disaster risks in the process of sustainable
surbanisation and to provide a model for global disaster prevention and mitigation. In 2011, the second
World Urban Science Development Forum and the First Mayors' Summit on Disaster Prevention and
Mitigation formally proposed the concept of resilient cities. At the meeting, ten cities including Chengdu
joined the "Making Cities Resilient Campaign" and jointly signed the "Chengdu Action Declaration", and
rated Chengdu as the "Model City of Post-disaster Reconstruction and Development" (Chengdu
Government Research Office research group, 2011; 2020). In 2012, the UNDRR launched a network of
Asian cities' resilience to climate change. In 2013, The Rockefeller Foundation launched the Global 100
Resilient Cities Programme (Johnson, C., Blackburn, S, 2014). In 2015, UNDRR made it clear in the
research consensus of the Third U.N. World Conference on Disaster Risk Reduction for Sendai Framework
for Disaster Risk Reduction 2015–2030 that "Substantially increase the number of countries with national
and local disaster risk reduction strategies by 2020", "Substantially reduce disaster damage to critical
infrastructure and disruption of basic services, among them health and educational facilities, including
through developing their resilience by 2030"(UNDRR, 2015). In 2016, the third United Nations Conference
on Housing and Sustainable Urban Development made it clear that "ecology and resilience of cities"
would be one of the core elements of the new urban agenda (Yang F., 2019).

According to the above review, resilient cities theory originated in the United States, gradually developed
in Britain, Japan and other countries, and achieved many practice results. At present, the resilient cities
theory has gained great attention in China, and the stability, recoverability and wisdom advocated by it
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have great reference significance for the prevention and control of COVID-19. In the future, the study of
resilient city theory will be a continuous and deepening research focus.

1.2 The interpretation of connotation of resilient cities

According to the overall framework of the "100 Resilient Cities Programme", which focuses on the
complexity and diversity of urban systems (Spaans M. & Waterhout B., 2017), According to different
stages of resilience city, resilience shows additional secondary attributes, such as reflective, resourceful,
inclusive, integrated, robust, redundant and flexibility (Xu Y. Y., Li G. & Cui S. H., et al.,2018).

At the Third U.N. World Conference on Disaster Risk Reduction in 2015, UNDRR proposed "10 essentials
for making cities resilient (Johnson C. & Blackburn S., 2014). " The ten essentials are: 1. Organise for
Disaster Resilience. 2. Identify, Understand and Use Current and Future Risk Scenarios. 3. Strengthen
Financial Capacity for Resilience. 4. Pursue Resilient Urban Development and Design. 5. Safeguard Natural
Buffers to Enhance Ecosystems' Protective Functions. 6. Strengthen Institutional Capacity for Resilience. 7.
Understand and Strengthen Societal Capacity for Resilience. 8. Increase Infrastructure Resilience. 9.
Ensure Effective Disaster Response. 10. Expedite Recovery and Build Back Better (UNDRR, 2015).

The above two types of urban resilience characteristics are defined primarily in terms of resilience types
rather than urban components. It is considered that "resilience" includes resistance, coping capacity,
recovery and adaptive capacity, and it covers individual, family, community and city scales (Figure 1).

Essential 4 and 6 are closely related to urban planning and architectural design in 10 essentials.

Essential 4 is "Pursue Resilient Urban Development and Design". With the city's product, the
transportation network is increasingly perfect, which is conducive to the flow of people and logistics in
the city, and provides conditions for the spread of diseases. Problems such as high concentration of
population, uneven distribution of resources and lack of sound property management in old residential
areas in big cities add to the difficulty of epidemic prevention and control. In future urban development,
the urban design thinking of resilience should be fully implemented in reconstructing old communities
and constructing new urban areas.

Essential 6 is " Strengthen Institutional Capacity for Resilience." Engel GL (1977) proposed the Bio-Psycho-
Social Model, which focuses on both biological, psychological and social dimensions in the treatment
process (Figure 2). In the event of a public health incident, the medical institution system is the core of
the prevention and control of the epidemic. Urban design needs to improve the essential functions of
medical institutions at the same time to create high-composite urban parts to ensure the stable
operation of medical institutions in daily situations and public health emergencies.

Figure 1. The adaptive process of complex system
subjected to external forces

Figure 2. Schematic diagram of the Bio-Psycho-Social
model
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2. Expansion of the problem-oriented resilient cities theory
The outbreak of COVID-19 has brought people a profound reflection, and it is urgent to explore a series of
urban strategies to deal with similar public health events. By interpreting the interpretation of the
concept and connotation of resilient cities, this paper takes the following three questions as the entry
point for applying the resilient cities theory to urban design.

(1) How to improve the healthy life quality of residents in urban design?

(2) How to improve urban resilience in urban design to deal with sudden public health events?

(3) How to consider the traffic characteristics, management-prevention system, and residents' healthy
life needs in urban design?

2.1 Extension Ⅰ: take "health plus" as the design concept to improve the healthy life

quality of residents

According to Essential 6 of resilient cities, "Strengthen Institutional Capacity for Resilience", this paper
intends to improve the humanistic care of the community from both physical and psychological levels to
enhance the well-being of the residents. The "health +" design concept is taken as the urban design
method of resilient cities. By improving the medical system in urban areas, users' health is concerned
from the two scenarios of daily life and epidemic outbreak.

The great health industry is an industrial integration led by the concept of healthy life (Hai Q. S. & Jin Y. J.,
2017). According to the characteristics of the design site and the activities of the young, middle and old
people, this paper further puts forward the design concept of "health plus", with urban areas as the
carrier to flexibly arrange the industry, to build a healthy and resilient community living environment. It
integrates medical care facilities with residential apartments, kindergartens and commercial leisure
Spaces on the ground and underground, creating healthy, convenient and diversified lives for people of
different ages (Figure 3).

Figure 3. "Health plus" design concept

2.2 Expansion Ⅱ: establish a management and prevention system to improve the medical

resilience of urban areas

The critical point for cities to respond to public health emergencies in the future is to establish effective
prevention and feedback mechanisms. Resilience urban design should propose a prevention-feedback
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mechanism from planning design to urban management strategy. After a disaster occurs, feedback data
can be received in promptly and quickly start processing. By analysing disaster data after a disaster,
preventive measures are upgraded and improved. In this paper, effective urban area management and
prevention mechanisms are established according to the logic of "problem-factor-solution" (Figure 4).

Figure 4. The logic of building prevention mechanisms in areas of resilient cities

The design site proposed in this paper is located in the northwest of Sichuan Normal University subway
station area at Subway Line 7 and Line 13 in Jinjiang District, Chengdu. The site covers an area of
approximately 56,500m2 (Figure 5). Based on the concept of "health plus", this design closely integrates
medical care with commercial, cultural and residential functions, and sets up three types of thematic
health stations on the site.

Figure 5. Overview of the Site
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(1) Apartment thematic health station: Regular physical examination, data tracking and timely
conditioning of the elderly in the pension apartment.

(2) Commercial thematic health station: provide cosmetic, dental, skin management and other medical
services.

(3) Cultural thematic health Station: provides psychological counseling services to residents

The health management centre manages three types of thematic health stations and receives real-time
feedback. In an outbreak, thematic health stations can be converted to temporary community isolation
points, and the movement of people and materials through closed passages. The urban area takes the
health management centre as a control point to schedule and manages a medical system of the whole
region (Figure 6).

Figure 6. The logic of "Health Plus" mode

2.3 Extension Ⅲ: take "TOD Healthy Living Mode" as the design guide for urban TOD area

In view of the third problem, this paper intends to combine the TOD characteristics of a specific area with
exploring urban design strategies to meet two needs of use scenarios of "daily" and "epidemic". Based on
the conclusions of Extension Ⅰ and Extension Ⅱ, this paper puts forward "TOD Healthy Living Mode" as
design guideline of urban TOD area (Figure 7).

Figure 7. Logical association between "resilient cities", "health plus" and "TOD Healthy Living Mode"

In 1992, Peter Calthorpe came up with the concept of TOD in an attempt to solve the problem of
disorderly urban sprawl (Shi X. D., Zhao Y. T. & Wu K. J., 2020). In recent years, Chengdu has divided the
integrated development site into four levels: city-level, district-level, group-level and general-level sites.
Sichuan Normal University subway station belongs to the general level site, but it also listed as a
demonstration TOD project in Chengdu.

The core content of TOD mode is "Rails, Bus and Slow Travel", the primary purpose of preventing the
unchecked growth of cities. In light of this outbreak, epidemic prevention problems are highly likely to
occur in high-density urban areas. This paper integrates the concept of resilient cities and "health plus",
and expands its content to "tracks, travel, and healthy living". The functional axis of "transportation
station -- big health industry -- residential area" was established in this design, and commercial, office
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and cultural functions were selectively added. Its medical resilience is enhanced by closely integrating the
high-density TOD area the surrounding commercial, residential, and health systems.

The health management centre is taken as the core point. The overall layout is made according to
intensity and correlation of the medical needs of users for each building, and the "Health +" design layout
with TOD as the centre is constructed (Figure 8). The ground and underground space on-site are
integrated with the commercial complex through the sunken square, presenting a coupling relationship
of "rail station + underground passage + supporting commercial and medical facilities" with the subway
station.

Figure 8. The functional connection of TOD Healthy Living Mode

3. Urban design application of Sichuan Shida subway station area
3.1 Site analysis and site plan design

TOD mode encourages comprehensive sutilization and compact development of land, reduces travel
costs and stimulates community vitality, which is an effective solution to the current disorderly spread
from city to suburb. However, the mode is unfavorable for epidemic prevention and control, and similar
public security emergencies, so it is urgent to find complementary design strategies.

In this paper, the metro station area of Sichuan Normal University with the characteristics of TOD mode is
selected, and the resilient urban design method of TOD area with universal significance is proposed. The
site is close to Sichuan Normal University subway station, and its underground space construction of the
subway station is relatively perfect. The industrial form, building type, building function and users in the
site are diversified. There are also schools, residential areas, research institutes and other crowded areas
around the site, which have good public transportation conditions and essential characteristics of TOD.
The analysis of plot nature, road width and entrance and exit around the area is shown in Figure 9.

Based on the above site analysis results, the site plan, site section and aerial view are shown in Figure 10
to Figure 12. Building functions on the site include: The apartment for the aged is about 30,000 m2, the
vegetable market is about 5,000 m2, the kindergarten is about 4,000 m2, the community service centre is
about 5,000 m2, the office building is approximately 70,000 m2, the hotel is about 40,000 m2, the
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centralised commercial is about 60,000 m2, the underground connection commercial is about 6,000 m2,
the health centre is about 4,000 m2. The cultural and creative neighborhood is about 12,000 m2.

Figure 9. Design site analysis

Figure 10. The site plan of Sichuan Normal
University subway station area

Figure 11. The bird-eye views of Sichuan Normal
University subway station area

(a) Section 1-1 (b) Section 2-2

Figure 12. The sections of Sichuan Normal University subway station area
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3.2 The design application of TOD Healthy Living Mode

3.2.1 The design application of "Health Plus"

The design integrates the commercial, entertainment, office, residential and medical functions in the site,
and builds a new urban residential medical system that meets the two types of use in daily life and
epidemic period, so as to strengthen the ability of urban areas to cope with public health emergencies.
Four different themed health stations are set up on the site, under the unified control of the Health
management Centre and directly connected by dedicated medical access (Figure 13).

In the event of an outbreak, the health management centre and the four thematic health stations are cut
off from other daily functions and quickly join medical facilities and patient beds as temporary isolation
points. Epidemic prevention support and quick control were carried out for surrounding communities in
the mode of "one centre and four stations", so that the situation of people could be checked and
controlled (Figure 14).

Figure 13. "Health plus" mode in daily life Figure 14. "Health plus" in epidemic period

The air medical channels were set up between four thematic health stations and a health management
centre (Figure 15). The medical corridor is designed with two floors: the upper one is a pedestrian
corridor, and the lower one uses intelligent robots to store and transport medical supplies in daily life and
during the epidemic period, so as to isolate the virus contamination. Through the installation of closed
doors, medical access can be connected to the roof platform when needed. The entire roof terrace is
landscaped with views towards the park on the west side. During the epidemic period, the quarantined
people can go out for air ventilation and outdoor activities to circulate the air, reduce the risk of virus
transmission and relieve the psychological pressure of the quarantined people.

Figure 15. The air medical channel of the site
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3.2.2 Integration of "Health Plus" with TOD mode

Based on the design concept of "health plus", the design logic of "underground space + public service +
rail transit" is proposed to carry out a comprehensive design of the ground and underground space of the
site. "Public service" refers to the aggregation function of commerce, medical care and public
transportation.

(1) The above-ground part takes the health management centre as the central point, connecting the
vertical and horizontal axes. The vertical axis is associated with apartment and pension institution in the
site, the suitable for aging and ordinary residences outside the area. The horizontal axis connects cultural
industries, commercial functions and office functions, and users can reach the Sichuan Normal University
subway station through overground and underground passages (Figure 16).

Figure 16. Analysis of the axis of "underground space + public service + rail transit"

(2) The sunken square and underground walking space on the first floor form a convenient connection
with the buildings on the ground. Supporting commercial facilities are arranged along the underground
passage from the subway station to the site, and medical stations are set up at crowded places. The
second underground floor is mainly for commercial functions, while the third and fourth underground
floors are parking lots (Figure 17).

(a) Underground first floor plane (b) Underground second floor plane

Figure 17. The underground space plane of Sichuan Normal University subway station area
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3.3 The simulation of activity trajectory of users

3.3.1 Population analysis

The analysis of the nature, age structure, use time and needs of the population living in the site is shown
in Figure 18. Through the analysis, it can be seen that the purpose visitors, family residents and business
customers all have high demand for commerce, and hope to have high-quality rest space. Therefore,
corresponding functions should be comprehensively arranged in site layout to meet the needs of
different people in different periods. This paper simulates the activity trajectories of students, office
workers, the elderly and purpose visitors.

(a) Population composition study (b) Population behavior study

Figure 18. Analysis of site users

3.3.2 Analysis of student population

Cultural and creative blocks and business districts are the most frequently visited areas for students, so a
direct passage is set between two functions and a subway station. In the design, the nursing home and
the kindergarten are arranged next to each other. Both of them can serve as service points for student
volunteers, and provide an excellent mental health environment for the elderly living alone (Figure 19).

3.3.3 Analysis of working people

As the site is adjacent to Sichuan Normal University Station, workers mainly arrive at the site by subway,
and quickly reach office buildings, commercial streets and cultural and creative blocks through above-
ground and underground passages. Workers' needs for full-time work, such as food, rest and medical
services can be met in the site (Figure 20).

3.3.4 Analysis of elderly population

The elderly living alone in the pension apartment can go to the nearby park for morning exercise with their
dogs, buy food in the supermarket, socialize socialise and exercise in sunken square and health care stations,
and make regular appointments for regular appointments health check-ups at various health care stations. To
facilitate the daily life of the elderly, the above functions are adjacent to pension apartments (Figure 21).
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3.3.5 Analysis of purposeful visitors

Visually, visitors mainly use the site for an artistic and creative experience, dining, entertainment, visiting
relatives, and friends. They can easily reach the site through indoor and outdoor access (Figure 22).

Figure 19. Simulation of the movement trajectory of
college students

Figure 20. Simulation of the movement trajectory of
office workers

Figure 21. Simulation of the movement trajectory of
the elderly

Figure 22. Simulation of the movement trajectory of
purposeful visitors

4. Conclusions and prospects
The outbreak of the COVID-19 pandemic from 2019 to the present has caused great disaster to the whole
human society, and has also brought much new thinking to all walks of life. In order to effectively
respond to the same kind of sudden public health events, this paper takes Sichuan Normal University
station in Chengdu as the design site, and puts forward three urban design strategies of "TOD Healthy
living mode" based on ten essentials of resilient cities and the TOD characteristics of the site.

(1) Improve residents' healthy life quality with the design concept of "health plus". Organically integrate
the medical system with residents' apartments, kindergartens, businesses, restaurants and supermarket
to improve the convenience of residents' lives and weaken the sense of medical care.

(2) Improve the health resilience of urban areas by establishing of effective management and prevention
systems. The medical system of "one centre, multiple stations" was proposed to care for the physical
health of site users in daily life and epidemic outbreak scenarios. Multiple medical control points are set
up according to the flow lines of different users, which the health management centre centrally manages,
so that the whole site's epidemic prevention and control situation can be monitored.
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(3) In urban design, "Health plus" and TOD mode are integrated to form "TOD Healthy Life Mode", which
is used as the design guide of urban TOD areas. By comprehensively considering the characteristics of
overground and underground space, public service demand and rail transit function of urban TOD area,
the healthy and convenient life of different age groups can be met.
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Abstract 

Urban underground complex (UUC) appears in urban underground space with three-dimensional 
redevelopment of the city. It is a public transit-oriented underground architecture, integrating 
with more than two functions such as commerce, entertainment, office and parking, etc. As an 
important part of urban space, UUC assumes part of the urban functions. Also, Independence, 
connection, and blurred boundaries are the basic features of UUC. It has advantages in effectively 
alleviating the problems of land tension, traffic congestion, and environmental pollution in urban 
centres, and can improve the quality of urban space and environment. In China, UUC is mainly 
characterized by large-scale development and rapid construction. However, the theoretical 
attention related to the planning and design of UUC is far from enough, resulting in extensive 
construction and failure of meeting the needs of users, which is also a waste of resources. 
Therefore, the current construction background of UUCs in China was introduced, the 
connotation, characteristics, and value of UUC were analysed. Representative UUCs were 
analysed for summarizing the practical patterns. Recommendations were made from the urban 
level, the neighbourhood level and the architectural level. The research results may provide 
references and value for the planning, design, construction and operation of UUC. 

 

Keywords 

Urban underground complex, China, Connotation, Characteristics, Value, Pattern 

1. Introduction  
In the process of rapid urbanization, problems such as traffic congestion, shortage of land resources, and 
environmental pollution have become increasingly prominent. In order to seek space for survival and 
development, people have changed the traditional two-dimensional development pattern to downward 
development, and to three-dimensional space. The Tokyo Declaration in 1991 stated that ‘the 21st 
century is the century for development and utilization of underground space.’ Utilization of underground 
space has become the main approach for urban sustainable development, and one of the effective 
methods to solve urban issues. With the development of social economy, the advancement of science 
and technology, and the diversification of human needs, the connotation of urban underground space 
continues to expand. It is developing towards integration, intensification and systematization, Thus Urban 
Underground complex (UUC) has emerged. Its core value is to realize the three-dimensional development 
of urban space through complex and intensive organization, efficient transport and transfer services, and 
high-quality environment. It also offers a solution for the problem of land shortage in urban centre, traffic 
congestion, thus improves land value and environmental quality. 

Japan started relatively early in the utilization and research of UUC, and has made great achievements 
(Liu, 2007), including analysing and summarizing the development history, stage and policy of 
underground shopping malls in UUC, summarizing the types of underground shopping malls and 
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comparing them through case studies, analysing the indoor lighting effects of underground streets, as 
well as the environmental psychology and behaviour research of users. In the monograph ‘Geo-Space 
Urban Design’, the concept of underground city was introduced, which laid a theoretical foundation for 
the development of modern urban underground space in the direction of integration and systematization 
(Golany & Ojima, 1996). In addition, due to the cold weather conditions in Canada, research on 
underground space has more regional characteristics. Underground cities promoted the development of 
urban centres and bring huge economic benefits (Zacharias, 2007). 

Developed countries such as Japan and Canada have made great achievements in utilization of 
underground space, as well as UUCs. However, in China, there is a difference in public ownership of land, 
policy and administrative system. Therefore, the experience and research products from developed 
countries can’t be simply duplicated. The public ownership of land in China makes the overall planning 
and systematic design of UUC possible. However, there are few studies of UUC in planning and design. In 
particular, the attention paid to the characteristics and patterns of UUC is far from enough, which has 
caused extensive construction of UUCs in some cities, and has also resulted in a waste of resources. 
Hence, based on the current construction background of UUCs in China, the connotation, characteristics, 
and value of UUCs which have been built was analysed, and the practical patterns are summarized. 
Recommendations on planning and design of UUC are made from urban level, neighbourhood level and 
architectural level. The research results can provide references for the planning, design, construction and 
operation of UUCs. 

2. Connotation, characteristics and value of UUC 
2.1. Connotation of UUC 

In China, many scholars have defined UUC. The term ‘Urban Underground Complex’ first appeared in the 
monograph ‘Underground Architecture’ (Tong, 1994). Its definition emphasized on the transition from a 
Building Complex to an Urban Complex. It was emerged through the three-dimensional redevelopment of 
cities, with the utilization of urban underground space. This definition emphasizes the evolution of UUC, 
and the expansion of its urban functions. 

UUC refers to the underground building that is built below the surface of the city and can provide people 
with places for transport, public activities, living and working, and correspondingly equipped with 
supporting integrated comprehensive facilities. It is an ambiguous concept with unclear extension (Geng 
& Zhao, 2001). With the three-dimensional redevelopment of cities, underground buildings and 
structures of various types and functions are gathered together to form a comprehensive underground 
space which is unified in planning, complementary in functions, and integrated in space (Tong, 2005). 
UUC is a network that connects, transports and transfers the aboveground and underground systems, 
and developed in a three-dimensional direction. It combines commerce, storage, business, entertainment, 
disaster prevention, municipal (including public and private) facilities together, which constitutes a 
comprehensive facility to organize people’s activities and improve the efficiency of the city (Li, 2006). 

UUC began with the development and utilization of underground space by human beings. It evolved from 
the initial single function of sheltering from wind and rain, to a public transit-oriented urban underground 
building, which integrated multiple functions such as commerce, office, entertainment, etc. With the 
rapid development of the city and the diversified needs of users, the connotation of UUC continues to 
expand. The morphography of UUC is also constantly changing. 
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2.2. Characteristics of UUC 

（1）Opened to urban spaces 

The basic feature of UUC is its openness to the city. UUC belong to the category of underground public 
buildings, which assume urban functions, especially in the compact and three-dimensional areas such as 
urban centres. It has become a key component of three-dimensional space organization of cities. 
Therefore, openness to the city is its basic feature. ‘Openness’ includes two levels of connotation: one is 
open to an architectural space, which means the publicization of space. The other is the ambiguity of 
boundaries, emphasizing the integration with surrounding urban elements. 

Firstly, UUC covers urban functions such as public underground transport, commerce, entertainment, 
parking, whose customers are mainly composed of people using rail transit. There is also a considerable 
part of citizens enter UUC for consumption, entertainment and other activities. These behaviours and 
activities have contributed to the increasing publicization of the internal space of UUC, and provided a 
basis for the convenience of travel of citizens. For example, an underground street carries the function of 
a street on the ground, sharing the responsibility of pedestrian walkway on the ground, and connecting 
the surrounding underground space. The underground atrium becomes a gathering space for public 
transportation, which plays an important role in transferring and dispersing pedestrian flow. 

Secondly, UUC integrates the public space with surrounding urban space, and conducts overall planning 
and design with urban elements such as urban roads (including aboveground and underground), plazas, 
green spaces, and parks. UUC emphasizes on the integration of urban space. Thus, its boundaries are 
often difficult to determine and vague. Sunken plazas, atriums, entrances and exits, vertical traffic 
facilities and other constituent elements have become important media for its integration with the 
surrounding urban space. 

（2）Comprehensiveness of functions 

The comprehensiveness of functions is another important feature of UUC. The underground complex is 
an urban complex, whose core value needs to reflect the synergy effect of ‘1+1>2’ (Wang, 2018). 
‘Comprehensive’ contains the concept of ‘Mixed-use Development’. When UUC contains three or more 
functions that can provide revenue and support each other (such as transport, retail, entertainment, 
office, leisure, and public activities, etc.), it can form a complementary and symbiotic relationship and 
attract more people. It generates a value of ‘place’ and external effects through the agglomeration of 
different functions, which also brings vitality to surrounding areas. Specifically, it includes the integration 
of multiple urban transportation modes, the combination of commercial and service facilities, as well as 
combined with civil defense facilities in China. 

In addition, the comprehensiveness of functions also underlines the mixed-use of different time periods, 
that is, ‘full-time functions’ (Wang, 2010). The passenger flow of rail transit has peak hours both in the 
morning and evening, which can bring a large number of passengers to UUC. However, in other periods, 
the effect brought to retail, catering, entertainment and other profitable businesses is relatively weaker. 
In order to realize the ‘24-hour’ operation of UUC, different functions are combined in diverse periods 
according to their own attributes. For example, a UUC that is dominated by business purposes on 
weekdays will drop in popularity at weekends. On this occasion, it is necessary to supplement functions 
such as entertainment and leisure which citizens prefer during weekends, hence bringing vitality to UUC 
during weekends and realizing ‘full-time function’. 
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（3）The organization of space through vertical dimension 

The organization of space through vertical dimension is another important feature of UUC. The vertical 
composition of space is divided into 9 levels: super high-rise level, high-rise level, middle level, near-
surface level, ground level, surface level, shallow underground level, middle underground level, and deep 
underground level. The closer to the ground level, the denser and more opened of the space, and the 
higher the value (Han & Feng, 1999). 

The spatial hierarchy of UUC is based on vertical cascading, and has its own particularity. The passenger 
flow brought by public transport is an important factor of its spatial distribution (Jia, 2015). Therefore, its 
vertical spatial composition is different from that of urban complexes or aboveground buildings. Normally, 
it is based on the level of rail transit. Considering the value of the ground level, in order to ensure the 
convenience of transport and transfer, the spatial organization shall be conducted according to the 
principle of the strong or weak connection with the rail transit. Functions more closely related can be 
arranged in the adjacent level with rail transit, such as fast-food restaurants, convenience stores, parking, 
etc. The closer to the ground floor, the greater the openness and publicity of the space. Functions such as 
catering, retail, entertainment can be arranged. 

（4）'Strong’ in space and ‘Weak’ in forms 

With no external facade and no requirements for the combination of building shapes, the indoor 
environment of UUC is the key point, which is also the unique feature of UUC. For architects and urban 
designers who are used to building facade modelling and exterior space design, adjustment and revision 
of design methods are also needed (Shen, 2019). With the development and utilization of urban 
underground space and UUC, interiorization in urban design has become an inevitable trend, and it is also 
the result of redevelopment of urban space. The quality of the internal environment directly affects the 
value and benefits of UUC. 

2.3. Value of UUC 

（1）Relieve the issues of shortage of urban land, and expand urban space 

In high-density urban areas such as urban centres, the problem of land shortage is becoming more and 
more prominent. Affected by high-rise buildings, high density, streets and other factors, the space 
aboveground is quite limited. In this context, underground space has natural advantages. UUC can 
effectively connect various functional spaces, such as underground commerce, underground public 
transport, underground municipal facilities, etc., through rational organization of space. Hence, an 
integrated underground pedestrian system that connects urban functions is formed, an underground 
‘node’ is established, which will maximize the effect of each function, so as to bring both social and 
economic benefits. 

（2）Improve urban transportation and stimulate urban vitality 

The utilization of UUC is driven by urban transportation. Meanwhile, the advantage brought by the 
development of UUC is to improve urban transportation. For example, through public transportation such 
as subways, a layered and three-dimensional transportation system integrated with ground 
transportation and pedestrian bridges is established. Thus, more space on the ground is left for green and 
pedestrians. For example, the context of both old part with high density and new part of the city with 
new texture is sewed up through the design strategy of underground railway station. Only urban 
functions are left aboveground (Zeng & Shen, 2020). 

On the ground level, the regional pedestrian system is integrated through the roof with landscape of the 
complex that can be accessed by citizens (Figure 1). The underground space is connected to metro 
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stations through underground pedestrian walkways, which forms a multi-level and three-dimensional 
transportation system, effectively improves the quality of urban space, and brings vitality to the region 
(Figure 2). 

 
Figure 1. The landscape on the roof of West Kowloon 
Station. Source: Author. 

 
Figure 2. Interior space of West Kowloon Station. 
Source: Author. 

（3）Save energy and resist severe cold weather conditions 

In terms of energy saving, underground space has natural advantages. Since ancient times, humans have 
begun to use underground space in the form of cave dwellings (Tong, 1994). Underground space can 
resist the severe cold weather conditions and has the unique feature of staying comfortable both in 
winter and summer. In China, underground space has been used for about 4,000 years. In the loess areas 
of Shaanxi, Gansu, and Shanxi, about 35-40 million people live in underground dwellings: Sunken cave 
dwellings and Hillside Type Dwellings (Golany & Ojima, 1996). 

UUC has become one of the major approaches to solve weather issues in cold regions of China, by 
providing convenient access facilities for pedestrians through an underground networked pedestrian 
system. Harbin is located in the northern part of Northeast China. It has an extreme cold weather 
condition with a minimum temperature of minus 37.7°C in the winter. The Harbin Metro is the first 
subway system constructed in cold regions, in China. The Museum Station UUC driven by metro 
construction is the largest example with diversified functions, and has become the centre of urban 
activities. 

（4）Protect historical buildings, streets and ancient cities 

The level of urbanization in China has accelerated. Urban development has entered an important period 
of urban renewal. According to the seventh national census data, the urbanization rate of the permanent 
population in China has reached 63.89% in 2020, which made an increase of 14.21 percentage points 
over 2010 (Zhu & Zhang, 2021). Relevant policies are clearly proposed to implement urban renewal 
actions (Wang, 2020). The development and utilization of underground space resources has become one 
of the important approaches to achieve the goal of high-quality urban renewal. 

The Chunxi Road UUC in Chengdu has the Daci Temple within its station area. The Daci Temple was built 
between the 3rd and 4th centuries, which has been more than 1,600 years. The temple is magnificent 
and is a famous ancient temple in Chengdu (Figure 3). Presently, a well-known commercial complex with 
a block style has been built around Daci Temple: Taikoo Li. The underground space of commercial 
complexes in Chunxi Road area such as Silverstone Plaza and IFS are organized through the integration of 
underground commerce (Figure 4), pedestrian walkways, underground parking, and metro stations. The 
Chunxi Road UUC is a typical ‘Urban center’ style UUC. The Daci Temple was retained on the ground and 
repaired to incorporated with the surrounding functions, thus improving the spatial quality and cultural 
connotation of that area. 
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Figure 3. The Daci Temple and its surroundings. 
Source: 
https://you.ctrip.com/sight/chengdu104/4344.html. 

 
Figure 4. Underground commercial street of Taikooli 
near Daci Temple. Source: Author. 

3. Practice and patterns of UUCs in China 
The Utilization of underground space in China started with the construction of civil air defense projects. 
In the early decades, the underground space in China is scattered, lacking overall planning and 
humanized design. Recently, in order to reduce the conflict between population growth and limited 
urban space resources, and to ensure the sustainable development of cities, China has begun to build 
UUC, seeking for new ideas of a more compact and reasonable urban development. Until 2017, the 
number of large-scale UUCs in China (including completed, under planning, and under construction) has 
reached 120. Among them, 81 are in the eastern region, 27 in the central and western region, and 13 in 
the northeast region (Liu, Qiao, &Peng, 2017). Large-scale UUCs such as The Culture Wave City in 
Hangzhou Qianjiang New CBD, the core area of Guangzhou Zhujiang New CBD, Shenzhen Futian Station 
and other large-scale UUCs have been built one after another. The practical patterns of UUC are divided 
into 2 major types based on the principle of its leading function (Table 1). 

3.1. Transit hub-oriented type 

Based on the construction of an urban transportation hub, the Transit hub-oriented type of UUC 
combined railways, subways, light rails and ground transportation together. With transportation 
connection and transfer services as the leading functions, it can effectively reduce transfer time and the 
ground level traffic flow. Typical cases are Shanghai Hongqiao Transportation Hub, Beijing South Railway 
Station, Chengdu East Railway Station UUC (Figure 5). 

3.2. Urban centre type: integrated with plazas, green spaces, streets, High-rises 

Generally, this type of UUC is located in urban centres, CBDs and other prosperous areas, and is 
constructed underneath urban green spaces, plazas and streets. It can ease traffic problems, space 
congestion and other urban issues, which is a practical pattern driven by urban public transportation such 
as subways. Typical cases are Chengdu Tianfu Square UUC (Figure 6), Shanghai Renmin Plaza UUC, etc. 
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Figure 5. Chengdu east station UUC. Source: Author. 

 
Figure 6. Chengdu Tianfu Square UUC. Source: 
Author. 

 

Table 1. Practice and characteristics of typical UUCs in China. Source: Auhtor. 

Pattern Connotation Project name Time of 
construction 
(year) 

Characteristics 

Transit 
hub-
oriented 
type 

 Railway 
station-
oriented, 
integrated 
with railways, 
subways, light 
rails, and 
ground 
transportation. 
The major 
function is 
urban transfer. 
Usually utilize 
the 
underground 
space of 
railway station 
plaza to 
combine 
multiple 
transportation 
modes, with 
supporting 
facilities 
implemented. 

Lanzhou 
Zhongchuan 
Transportation 
Hub 

2021 Built based on airport-oriented 
transportation hub 

Chongqing 
Shapingba 
Railway 
Station 

2018 Make full use of the underground 
space and constructed 8 floors 
underground. Adopting a full three-
dimensional layout in the urban centre 

Chongqing 
East Railway 
Station 

2018 With a total of 5 floors, the ground 
floor is a station building, with a ticket 
hall and a station hall. A total of 4 
floors underground, rail transit lines 
are connected underground. 
Combined with the ‘traffic core’, 
natural light is invited 

Lanzhou West 
Railway 
Station North 
Square UUC 

2016 Including about 66,000 m2 of 
commercial area and a total number of 
1,900 underground parking spaces. 
The three-dimensional space is used 
for systematic layout to realize the 
‘zero-distance transfer’ between high-
speed railway and urban transit 

Shanghai 
Hongqiao 
Transportation 
Hub 

2010 Combining High-speed railway, 
intercity railway, urban rail transit, 
magnetic levitation, public 
transportation, civil aviation, 
commerce, catering, entertainment, 
parking, and municipal pipelines 
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together 

Beijing South 
Railway 
Station 

2008 The transfer space on the first 
underground level connects with the 
north-south square, and forms a three-
dimensional efficient transfer place 
with the elevated waiting hall, the 
ground platform, the second and third 
underground level of subway lines 

Shanghai 
South Railway 
Station 

2006 Underground commerce is introduced 
in the North-South Plaza, and 
passengers are transferred through the 
underground space of the railway 
station 

Shenyang 
North Railway 
Station 

1990 The first large-scale transportation hub 
style UUC in China, covering functions 
such as station basement, pedestrian 
walkways, underground commercial 
streets, parking, and civil defense 

Urban 
centre 
type: 
integrated 
with 
plazas, 
green 
space, 
streets, 
High-rises 

Plaza 
type 

Use the 
underground 
space of the 
plazas in urban 
centres to 
supplement 
the ground 
functions, and 
preserve the 
green space on 
the ground, 
meanwhile 
providing 
space for 
public 
activities 

Chengdu 
Tianfu Square 
UUC 

2010 Connected with the Grand Theatre and 
the Art Palace, the underground space 
of Metro Line 1 and 2, forming an 
underground pedestrian network. 
Combining commercial, cultural, and 
entertainment facilities to create a 
regional centre of vitality 

Chengdu 
Jincheng 
Station UUC 

2010 Use the ground plaza to build several 
entrances and exits, as well as light 
wells, integrating subways and 
underground commerce to form a 
distinctive underground space 

Shanghai 
Wujiaochang 
UUC 

2010 Located in one of the four sub-centres 
of Shanghai, with the iconic sunken 
plaza as the core, metro stations and 
lines as the axis, combined with its 
surrounding functions, the UUC has a 
regional influence 

Shanghai Jinan 
Temple UUC 

2000 Built within a ‘high-quality commercial 
business district’, with comprehensive 
utilization of commercial facilities and 
underground subway space, 
integrating commercial, office, cultural 
with entertainment functions 

Shanghai 
Renmin Plaza 
UUC 

1995 Use the underground space of plazas 
and green spaces in the urban centre, 
combined with the reconstruction and 
expansion of metro stations, 
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integrated commerce, transportation, 
parking, with municipal administration 

Shanghai 
Xujiahui UUC 

1993 The first comprehensive development 
project of underground space in 
Shanghai, including three-line transfer 
hub, underground parking, commercial 
and other functions 

High-
rise 
type 

Use urban 
public spaces 
and urban 
transport 
facilities to 
combine the 
basements of 
high-rise 
buildings in 
urban centres, 
forming a 
systematic and 
efficient 
network for 
pedestrians 
both above 
and 
underground. 

Shanghai 
Lujiazui UUC 

2016 The underground commercial district is 
directly connected to the metro line, 
and passengers can go directly through 
the underground walkways without 
leaving the station, supported by 
functions including leisure, 
entertainment and business facilities 

Chengdu 
Chunxi Road 
UUC 

2012 Located in the commercial centre of 
the city, the underground space of 
surrounding high-rise buildings is 
integrated through the construction of 
metro stations to form a three-
dimensional traffic system for 
underground and aboveground 
passengers and vehicles 

4. Discussion 
Through the analysis of the connotation, characteristics, value, and practical patterns of existing UUCs in 
China, this paper proposes planning and design strategies and enlightenments based on the dimensions 
of cities, neighbourhoods, and buildings. 

4.1. Urban level recommendation 

At the urban level, the planning and site selection of UUC should conform to the overall urban planning 
and development direction of the city. UUC is featured by a large scale and a fast construction speed. At 
the same time, due to the large-scale construction of subways and other rail transit, the practical pattern 
of UUC oriented by subway stations plays an important role in guiding the direction of urban space, 
promoting urban structure, improving land value and economic development. Therefore, UUC should be 
planned and considered as a whole, and left enough space for future development, which can enhance 
the sustainability of underground space utilization and urban resilience. 

Meanwhile, UUC should be aimed to improve the image of the city and strengthen the identity of itself. 
Due to its enclosed feature, underground space is difficult to be recognized aboveground by users. 
Lacking identities leads to the less willingness to go inside for the users. UUCs underneath plazas and 
green spaces are good opportunities for improving the image and spatial quality of the city. Therefore, 
UUC that enhances the image of the city should be built in accordance with the urban environment. At 
the same time, its identity can be addressed by connecting the ground entrances and exits, sunken plazas, 
etc., thus its attractiveness is enhanced. 
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4.2. Neighbourhood level recommendation 

At the neighbourhood level, the functional configuration of UUC should match the surrounding functions 
to realize the complementation for the function the neighbourhood, which can stimulate neighbourhood 
vitality. The underground complex has been evolved from the concept of a single independent public 
building, and has the character of ‘border ambiguity’. It is an important part of urban space. Therefore, its 
functions have a subordinate nature. This means not only its own internal needs should be satisfied, but 
also the requirement of the neighbourhood should be satisfied, in order to provide high-quality urban 
public space and service facilities. Simultaneously, it should also form a complementary, coordinated and 
corresponding relationship with the functions of the aboveground buildings, to realize the integrated 
development of both the aboveground and underground. 

In addition, UUC needs to be coordinated with the neighbourhood environment to realize the sustainable 
development of the region and the city. The utilization of underground space is an effective approach to 
protect natural environment and resources. The popularity of the plaza-type UUC in urban centres is a 
proof. Meanwhile, in the historic block, underground space is also developed and utilized, and UUC is 
gradually formed. The coordination with the aboveground environment is mainly carried out through 
‘Node’, such as entrances and exits, sunken plazas, and atriums. Therefore, the design of the ‘Node’ type 
of space should be more cautious. 

4.3. Architectural level recommendation 

At the architectural level, the vertical organization and design of UUC should be optimized to avoid the 
isolated development of traditional underground space, and to improve the compactness and integration 
of urban space, in order to realize the sustainable development of both UUCs and cities. 

In addition, the rationality of functional configuration should be improved. Commercial-based UUCs have 
become the main trend for a long time. However, in some areas, there is not enough passenger flow to 
support the operation of underground commerce. On this occasion, other functions such as culture, 
leisure, and entertainment should be considered to improve the attractiveness of the UUC itself and the 
functions of the aboveground buildings. Blindly large-scale utilization of UUC should be avoided. 

Furthermore, UUC has no external facade, and the internal space will directly affect the users' experience. 
Therefore, the design quality of internal space should be strengthened. Buildings serve for people, and 
their fundamental purposes are to meet users’ requirements. The design can be optimized from the 
aspects of comfort of internal environment, orientation, and humanized facilities.  

To sum up, this paper attempts to put forward some suggestions through the analysis of the concepts, 
characteristics, value, and practical patterns of UUCs in China. These suggestions have value for the 
planning, design, construction, and operation of UUCs. 
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Abstract 

Faced with the demand for functional transformation of traditional commercial streets in the 
context of rapid commercial development, Japan has had some relatively successful cases. After 
land consolidation, building renovation and business upgrading, some traditional commercial 
streets in the centre of Tokyo, Japan, are thriving again. They not only attract many tourists and 
invigorate the community economy, but also retain the local folk traditions and cultural 
atmosphere. These cases provide us with the ideas of the transformation of traditional Chinese 
commercial streets. Among them, the traditional commercial streets in Nihonbashi still maintain 
a high degree of commercial prosperity and community vitality. This paper takes one traditional 
commercial street in Nihonbashi, Ningyocho, as the study case. The spatial structure, commercial 
supply of the street are investigated, so as to obtain an inspiration for improving the material 
form and carrying function of Chinese and other countries' commercial service in urban 
communities. It is found that the vertical spatial organization of the buildings in the commercial 
street of Ningyocho is often combined with other structural characteristics of the architecture in 
various forms. It is aimed at solving the problem of construction and reducing functional 
separation between high-rise buildings under the background of high density land use. As a 
commercial street that serves wide areas, Ningyocho's most attractive part for the outside crowd 
is actually its various restaurants, which makes up more than 30% of the business. Meanwhile, 
other entertainment and life service facilities are more limited and only meets the needs of 
residents within the block. Its community commerce not only satisfies the consumption of basic 
living goods and cultural entertainment, but also provides community public space and 
communication place for local residents. Elderly care, childcare assistance, environmental 
protection and other functions closely related to the society determine the significant 
contribution of Japanese community commerce to equalization of public services. 

 

Keywords 

Ningyocho, Commercial street, Spatial structure, Community service 

1. Introduction  
Commercial street is composed of many shops, restaurants and service stores, arranged in a certain 
proportion of the structure, which is the epitome and essence of the city's commerce. With the economic 
growth and rapid urbanization of modern society, commercial complex and other modern commercial 
forms have become the main forms of urban prosperity, and new lifestyles and consumption concepts 
have gradually come into being. The market environment of traditional commercial streets has 
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undergone great changes. In this context, traditional commercial streets gradually undergo functional 
transformation and upgrading, mainly manifested as: specialization and refinement of shopping function, 
weakening of transportation function, strengthening of leisure and entertainment function, and 
increasingly significant and diversified cultural function. On the one hand, traditional commercial streets 
need to compete with other modern commercial facilities, and are faced with problems such as old 
buildings and facilities, mixed plots and deteriorating environmental quality. On the other hand, 
traditional commercial streets to some extent carry the history and culture of a region in terms of urban 
style and cultural atmosphere, endowing consumers with a sense of local place. 

In the context of the rapid development and change of commercial forms, there have been some 
successful cases in Japan to meet the functional transformation needs of traditional commercial streets. 
Nihonbashi (日本橋) bridge is a bridge across Nihonbashi Stream in Central Tokyo, Japan. It not only 
represents the beginning of Japan's road network, but also marks the commercial prosperity of Tokyo 
since the Edo Period (江戸時代). Located in the centre of Nihonbashi district, Ningyocho (人形町) is a 
residential area of Edo commercial craftsmen with a long history. Ningyocho, the main thoroughfare of 
the district, has a tradition of making and selling traditional food and handicrafts such as dolls since the 
Edo period, and is also famous for its kabuki and doll performances. During the Meiji era, bustling 
commercial streets were formed, with banks and companies settled there. Today, The town still retains 
the traditional atmosphere of "Edo commercial handicraft residential area". There are also a large 
number of traditional craft shops and old-brand authentic food shops lasting from the Edo era, which are 
very popular among men and women.  

This paper takes the Ningyocho as the research object, investigates its overall characteristics, spatial 
structure, format structure and space use, so as to explore the form, function and significance of the 
traditional commercial street, and draws the reference significance for Chinese cities. 

2. Literature review 
In China, commercial economy, urban planning and urban design, and urban tourism are the most 
intensively discussed in urban commercial streets. Because the Chinese domestic research started later 
than Europe and the United States and Japan, therefore has not yet formed a complete system, now 
concentrated more on the description and the practical experience of urban planning and design. 

There are many practical cases of urban commercial street transformation and traditional commercial 
block renewal in China, such as the design of Zhenrulanxi Road in Shanghai, the planning of Waterfront 
commercial Street in Taizhou, the planning of Nonglin Xialu Road in Guangzhou, and the transformation 
of traditional commercial street in Jiefang Road and Jianghan Road in Wuhan. In terms of the 
introduction of foreign commercial street, the United States, Canada, Europe, Russia, Japan and South 
Korea, South Africa and parts of islamic country cases are involved in relevant literature. New York's fifth 
avenue, the champs-elysees in Paris, Tokyo's ginza, and dozens of the world's most famous commercial 
street are included. However, most of the existing studies are qualitative description and few in-depth 
quantitative analysis.. 

In terms of theoretical research, Zhou Yin (2005) systematically described the structure of commercial 
street for the first time, dividing the community commercial street system into three components, 
namely, morphological space system, commercial system and social system. Hu Youpei (2005) studied the 
morphological rules of spontaneous growth of small street businesses, analyzed the interaction 
mechanism between the graphic code order of business interface and architectural order, and 
comprehensively discussed and constructed the practical logic of small business system from bottom to 
top. Shi Beixiang (2014) found in the case study of Guangzhou Jianglan Road Commercial Street that 
commercial functions gradually infiltrate into the surrounding area from the commercial street as the 

2608



center, changing the functional composition and spatial form of the surrounding area, presenting multi-
level hierarchical structure features. 

3. Research area and method 
Ningyocho is located in the central location of Central Tokyo. It covers an area of about 16.5 hectares and 
had a total population of 4640 in 2013. There are important traffic stations in and near Ningyocho, which 
is convenient for traffic and attracts a large amount of people. Ningyocho Station is located at the 
intersection of Ningyocho Road (人形町通り) and Kinza Road (金座通り). It is a railway station for the 
Hibiya Line (日比谷線) and Asakusa Line (浅草線), which plays an important role in the traffic of this 
region. In 2017, the average number of people getting on and off the subway per day is 134755 (Figure 
1a ). 

The whole commercial street of Ningyocho is 465 meters in length, which reaches New Bridge Road in 
the South and the third plot north of Ningyocho Station in the north. Along the northeast side of the road, 
there are 10 plots with 47 buildings, one of which is a temple. On the southwest side, there are 10 lots 
with 42 buildings. The existing buildings are in normal use without vacancy. The main road of The town is 
about 40 meters wide (Figure 1-b ). 

  

Figure 1. Location of Ningyocho and the commercial street 

The qualitative research methods in this investigation are field observations, interviews and policy 
content review. The main way of field investigation was to take photos to show the real situation of 
Ningyocho’s community and commercial development. 

4. Results 
4.1. Spatial structure of Ningyocho commercial street 

Like other streets, the commercial street is a kind of aggregation formed by the combination of many 
different volumes and distinctive buildings and streets and lanes. But from the perspective of space 
composition, Japanese commercial street has its own unique space form and combination form. On the 
one hand, under the premise of private ownership of land, the morphology of Japanese commercial 
streets are directly influenced by community owners and are more free in the development process. 
There are many typical Japanese architectural spaces on both sides of the Ningyocho Road. On the other 
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hand, the unique location and historical background of the commercial street also lead to its unique 
spatial structure. 

4.2. Distribution of business types 

There are 149 stores in Ningyocho, covering various types of commercial services. According to their 
commodity supply, service function, facilities, target customers, the stores of Ningyocho can be divided 
into 7 basic types, including restaurants, daily necessities, boutiques, life services, entertainment, 
clothing and medical facilities. Restaurants can be divided into general restaurants, fast food restaurants, 
food stores, beverage stores and izakaya (居酒屋, Japanese bar) (Table 1). In addition to commercial 
shops, the form and state of residences and offices are also discussed in this study. Residences include 
independent houses and apartments, and offices include into multi-enterprise sharing and single 
enterprise. 

 Table 1. Business types of Ningyocho 

 

Figure 1. Distribution of business types on the ground floor of buildings 

In terms of vertical distribution of the shops, restaurants are basically located on the ground floor of the 
building, and a few restaurants are located on the second floor (figure 2). Daily necessity stores, 
boutiques and clothing stores are basically located on the ground floor of the building. Massage shops 
are generally located in high floors, while other life service shops are basically located on the ground floor 
of the building. The entertainment places are located on the second floor and above, except that one 
game hall is a 2-storey single building. The common form of medical places is 5-10 storey buildings, and 
each floor is a medical shop operated by different enterprises or individuals. In terms of horizontal 
distribution, specialty food stores are mostly distributed on street corners, especially near subway 
stations (figure 3). 

function species Number  Proportion 

Commercial 
business 

General restaurant 43 29.25% 

Fast food restaurant 4 2.72% 

Food store 17 11.56% 

Beverage shop 6 4.08% 

Izakaya (Japanese bar) 6 4.08% 

Daily Necessity 2 1.36% 

Boutique 8 5.44% 

Life service 19 12.93% 

Entertainment 5 3.40% 

Clothing 9 6.12% 

Medical facilities 30 20.41% 

Sum 149 100.00% 

Live Residence 19 
 

Office office 35 
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Figure 2. Vertical distribution of business types 

 

Figure 3. Horizontal distribution of business types on the ground floor of buildings 

If a shop occupies the whole building, the building is generally 2-4 floors high, of which 2 floors are the 
most common (figure 4). The width of stores along the street is between 3-6 meters, and a few are more 
than 6 meters. The buildings are generally old, and a few have traditional architectural forms. The most 
common type of store is catering, especially famous and large-scale traditional restaurants or fast food. 
For example, A1 is the most famous barbecue shop in Ningyocho. The first floor is used for selling and 
displaying food materials, and the second floor is used for dining in. 
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Figure 4. Examples of buildings belonging to a single shop 

If multiple and different stores are located on different floors of a building to form a combination, one 
stores generally account for one floor, and a few large-scale stores account for two floors (figure 5). The 
number of floors is 3-10, and the width of the storefront along the street is 4-10 meters. There are three 
types of store business combinations. First, the same business type of shops are combined. For example 
B2, from the bottom, there are different medical stores such as pharmacy, dermatology, dentistry, 
surgery, internal medicine. The same kind of stores gather to facilitate customers' selection and use. 
Second, shops with similar or complementary functions are combined. The first and second floors of B3 
are medical, and the third-fifth floors are massage shops, all of which can improve health, and their 
customers may be potential customers to others. The first floor of B4 is a cold drink shop, and the second 
to fifth floors are KTV. People who visit the latter are very likely to come to the former, so the number of 
customers is increased. Third, Shops that do not affect each other are combined, that is, they operate 
independently and have no obvious connection and influence. For example, B5, the first and second 
floors are drugstores, the third floor is Thai massage shop, and the fourth and fifth floors are learning 
classrooms. 

 

Figure 5. Examples of combination of different shops 

4.3. Space use of stores of Ningyocho street 

In general, Ningyocho commercial street is regarded as a community commercial street, mainly serving 
residents and staff in Ningyocho and nearby areas, as well as a small number of foreign tourists (figure 6). 
It mainly provides catering, specialty food, handicrafts and other commodity services, and follows the 
tradition of "Edo commercial handicrafts residential area". 

The users’ behaviours of Ningyocho commercial street have certain regularity. (1) Local residents' use 
behaviour mainly occurs in the morning and afternoon, avoiding commuting and dining time. Most of 
them are the elderly and housewives. At weekends, there are more couples, and the use space is mostly 
food stores, commodity stores and bookstores. Most of them are purchasing and consuming and 
consumers will not stay too long. Couples' dining or food purchasing mainly occurs at dinner time or 
weekend, and they probably stay for a long time. (2) The consumption behaviour of employees mainly 
occurs at lunch and dinner time. Most of them are middle-aged and young men. The use space is mostly 
restaurants, cafes and izakaya along the streets. Most of employees eat alone, and only a few have 
dinner or entertainment with friends. (3) The behaviour of tourists has no time preference. In terms of 
space selection, they prefer handicraft stores, traditional food stores, restaurants along main roads and 
temples. Most of them are experiential consumption and tourists often stay for a long time. 

2612



 

Figure 6. Space use of stores of Ningyocho street 

4.4. Relationship between commercial street and community 

According to the size and number of stores, the Department of small and medium-sized enterprises in 
Japan divides the commercial street into four categories: neighbourhood commercial street, regional 
commercial street, wide area commercial street and ultra wide area commercial street. Neighbourhood 
and regional commercial streets refer to small-scale commercial complex that concentrated on serving 
the consumption of community residents. Wide area community commercial street and super wide area 
community commercial street refer to large-scale commercial complex that not only serve the residents 
of surrounding communities, but also have the ability to collect customers for foreign residents. These 
four types of commercial streets constitute a hierarchical multi-level retail network in Japan. This 
hierarchical distribution is not only conducive to the exertion of urban functions, but also conducive to 
the rational distribution of urban population. Except that the wide area commercial streets are mainly 
formed naturally, most of the other types are reconstructed or newly built by the Japanese government 
in a planned way. The construction and development of commercial street directly affects the daily life 
service level that residents can obtain, and is closely related to urban governance and economic growth. 

Up to now, the polarization process of Tokyo is still continuing, and the urban population density has 
reached 13300 people / km2. In addition to several super large business districts such as Ginza, Shinjuku 
and Shibuya, the distribution of three-level commercial streets can promote the city to build a reasonable 
and orderly commercial system and ease the daily shopping needs of low and middle levels. Scattered 
community commercial streets can form multiple small urban vitality growth points, so that people's 
daily life can be more evenly distributed in all spatial areas of the city, which is undoubtedly beneficial to 
the normal play of urban functions. On the other hand, the centralized construction of commercial 
streets at transportation hubs and nodes not only facilitates residents, but also reduces the commuter 
flow from other urban areas to the central area, greatly reduces the overall traffic volume of the city and 
improves the efficiency of urban economic operation. 
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In the construction process of the commercial street, small and medium-sized enterprises can reduce the 
operating cost of small stores and increase the passenger flow by unified promotion, unified 
procurement, unified delivery and unified construction of the commercial street publicity website and 
brand image. In addition, the improvement of the environment of the commercial street also contributes 
to the improvement of the urban environment. The material space management of the commercial 
street jointly funded by the shop operators, such as the development of parking lots, road beautification, 
the establishment of public rest facilities and public toilets, are all the help to the urban public utilities. 
Store buildings often have eye-catching decoration, glass windows, advertising signs and neon lights, 
which have diverse forms, rich colours and unique shapes. They also enrich and beautify the urban 
environment. 

Under the background of many social problems faced by the Japanese government, such as aging, fewer 
children, industrial recession and so on, community commerce plays a more important role in helping the 
Japanese people's grass-roots life and service security. It can not provide free social services and help like 
non-profit activity groups, nor can it operate for the purpose of grabbing commercial profits like ordinary 
enterprise clusters. In fact, many Japanese scholars prefer to emphasize the sociality rather than 
commerciality of community commerce. They point out that community commerce is composed of 
people-centered and community-based enterprises and can revitalize regional development. It should 
take solving regional problems as the primary goal. Pension, child care support and environmental 
protection, which are closely related to society, determine the sociality and contribution of Japanese 
community commerce. In some traditional communities, the commercial street management 
organization (Community Business Management Committee) even shoulders the responsibility of 
protecting small and medium-sized enterprises and inheriting the traditional culture of the community 
(figure 7). Because the local community business management committee believes that these shops are 
indispensable to local residents, and once closed, it will bring inconvenience to residents' lives. Such a 
community commercial street and its management organization can adjust the commercial supply and 
provide the services needed by the community from the perspective of the overall interests of the region, 
rather than simply from the perspective of commercial profits, and play a positive role in building the 
community. 

 

Figure 7. Organizational structure of Japanese community business management 

5. Conclusion and discussion  
There are many types of business in Japanese commercial streets, which have both life service function 
and external service function. Ningyocho is not only a commercial space, but also a living space for local 
residents. In contrast, China's commercial streets are relatively independent. They often don’t belong to a 
community, but interact with residential areas as independent urban spatial units. The commerce is 
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arranged among the residential areas in the form of commercial complex, but as a result there is not 
enough commercial supply inside urban communities. Although this difference is a reflection of the 
differences between Chinese and Japanese lifestyle, we can get some ideas to improve land use efficiency. 
China's land development is large-scale. In a piece of land, it often happens that each building has a single 
function. For example, office buildings often have only offices, and there is no bottom business. It is even 
rare to have stores on the second floor. It is a good choice for China's commercial streets to combine 
various functions including office, commerce and residence in the vertical direction by learning from the 
business distribution of Ningyocho. 

The construction of commercial street in China has always been based on large-scale and planned top-
down development. Government regulation plays an extremely important role in its development 
process, and the commercial street as a community business is no exception. In fact, in some areas, we 
can try to liberalize excessive government intervention and regulation, establish a grass-roots autonomy 
system for commercial streets, carry out bottom-up commercial street construction like Japanese 
commercial streets, and fully mobilize the vitality of grass-roots units and the enthusiasm of market 
subjects. For example, the activities of various shops in China are generally limited to their own shops or 
between chain stores. There are few ideas and practices of jointly holding activities or jointly managing 
the business environment by different stores in the same regional space, which makes it difficult for 
China's commercial aggregates to improve their overall competitiveness. Only institutional changes can 
fundamentally solve this problem and lead to a new situation of mutually beneficial community 
commerce. 
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Abstract 

Cycling is regarded as one of the most sustainable transportation methods in cities. However, 
under the need to improve motor traffic conditions in dense street space, the importance of cycling 
accessibility is often overlooked. This research takes Huangpu District, the cradle of modern-day 
Shanghai but is currently also the most restricted street segments for cycling activities, in order to 
explode the effect of cycling curb on urban space. Through emerging crowd-sourcing data that 
precisely reflects users’ activities, this article aims to explore the mobility as well as functionality 
aspects of the cycling curb policy influence. It is found that current policy didn’t provide enough 
cycling accessibility and route choice to an area with various cycling purpose, even though the 
streets with restrictions for non-motorized vehicles don’t significantly deprive cyclists of their 
connectivity with urban vitality. Moreover, metro stations function as a key role in local cycling 
activities. Finally, authors provide a revision framework for the policy and planning making process 
in Huangpu District under the view of ‘cycling-first’ agenda. 

Keywords 

Cycling, Mobility, Urban Functionality, Data-informed Planning, Shanghai 

 

1. Introduction 
Walking and cycling are widely considered as two of the most sustainable, healthy, affordable and barrier-
free transportation methods. If the provisions of infrastructure are running well, the surging demands of 
short-distance travel linking to people’s daily activities can be met through greener ways (UN Habitat, 2018). 
It features safety, convenience, and comfort and is influential to the vitality of cities. Despite the long 
history of bicycle use, more negative outcomes are associated with it as it has long been criticized for 
considerably contributing to transportation disorder.  

The emergence of dockless shared bicycles has greatly changed the mode of bicycle travel and the value of 
urban traffic management (Shen et al., 2018). Since 2015, as the striking initiatives of two companies of 
Ofo and Mobike, shared bicycles first appeared in China. Integrated with the Internet, mobile payment and 
positioning systems, it can be much more convenient to use. The vigorous development of a new 
generation of shared bicycles in China has brought about a change in the city’s perception of non-motorized 
vehicles. It is used as an important means of green travel and fulfils the demands of travel in minimum 
distance (Zhang and Mi, 2018), and gradually focuses on suitability (Chen et al., 2018, Guo and He, 2020). 
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Although cycling as a mode of travel presents many advantages, due to the randomness and spontaneity 
of its travel characteristics (Buehler and Dill, 2016), in the process of coordinating different flows including 
automobiles, non-motorized vehicles, and pedestrians, there are often situations where it is necessary to 
restrict bicycle. At the same time, the prevalence of shared bicycles has brought an unprecedented large 
number of non-motorized traffic in cities, and the negative impact on urban traffic has further fuelled the 
demands for government control. Taking Shanghai as an example. around 2017, as to the management of 
shared bicycles, different districts have proposed multiple guidelines linking to its travel and parking 
networks (Shanghai, 2016, 2017). 

However, in the transportation policy-making process, motorized vehicle travel is often given priority, 
ignoring the demands of non-motorized vehicles. With more people choosing to cycle, unrestricted cycling 
behaviour has instead brought about a decrease in the quality of cycling space. A large number of 
unknowing violations (Shanghai, 2018). On the contrary, good transportation facilities can enhance the 
cycling experience and further increase green travel (Hull and O’Holleran, 2014). Therefore, it is necessary 
to evaluate the spatial effects of the non-motor vehicle prohibition policy, so as to put forward effective 
optimization suggestions. 

 This research hopes to understand how does the effect of the prohibition policy affect urban space and 
bicycle travel? Based on this research question, this research sets the following hypothesis: 

Hypothesis 1: the prohibition policy does not affect bicycle travel, therefore there is no significant 
difference between the time and space characteristics of bicycle travel in the prohibited area and the 
general area. 

While affecting the characteristics of bicycle travel, the accessibility characteristics of space will further 
affect the distribution of urban functions and vitality. It is necessary to evaluate them, and then the second 
hypothesis of this study is generated.  

Hypothesis 2:  the implementation of the policy has no effect on the functional vitality of the city, the roads 
subject to traffic restrictions will have no significant difference in the representation of urban vitality from 
the general area, and the prohibition of traffic will not significantly affect the accessibility of the vital area. 

Based on above hypothesis, this research will be conducted in the following parts: Firstly, we would like to 
introduce the current non-motor vehicle travel policy in Huangpu District of Shanghai as well as data and 
methods used in this research. Secondly, from the dimensions of travel time and distance of shared bicycles, 
this paper discussed the similarities and differences between bicycle travel characteristics in Huangpu 
District and Shanghai under the context of there being many and scattered prohibited roads. Through space 
syntax we would compare non-motorized roads with general urban roads to discuss whether the 
prohibition policy hinders the accessibility of non-motorized travel. Thirdly, from the dimension of the 
vitality of the urban space, the similarities and differences in the openness of streets and crowd vitality 
between the non-motorized roads and general roads are compared, and the non-motorized travel 
prohibition and urban vitality are analyzed as well as impact imposed on the accessibility. 

2. Materials and Methods 
2.1. Study Area 

The study is carried out in Huangpu District, Shanghai. As one of the most historically distinctive districts in 
Shanghai, Huangpu contains an abundance of historical resources and tourist attractions, including the 
Bund, the Old Town and People's Square, and is regarded as one of the areas with the most distinctive 
characteristics of Shanghai. 
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Figure 1. Study area and its location in Shanghai, China. Source: author. 

Although Shanghai is among the first cities in the country to promote the spatial optimization of streets 
(Shanghai, 2018), the implication has not been effective enough, as the city core still suffers from difficulties 
in non-motorized traffic accessibility, typical of which is the Huangpu district. Within it exists the largest 
number of restricted road segments for cycling activities in Shanghai, with almost all major roads including 
restricted sections and a fragmented cycling network that could affect the accessibility of non-motorized 
traffics (Shanghai, 2018). 

However, this policy development is not entirely ungrounded. Due to its historical development, street 
spaces in the Huangpu are narrow and insufficient to accommodate motorized, non-motorized and 
pedestrian traffic all at the same time, thus resulting in poor quality of cycling access on many streets. 
However, as the areas where non-motorized traffic is banned are often artillery roads in the city, which are 
generally considered to be areas with higher spatial openness and vitality along the streets and banning 
non-motorized traffic will greatly affect the spatial vitality and accessibility of the area. 

In the price of prioritizing motor traffics, the self-organization and connectivity of road network as well as 
its role in vitalizing public spaces are undermined. As a public policy, it is of significance to identify its 
impacts in a holistic viewpoint. Based on the emerging data combined with the spatial form and functional 
configuration in the city, it is possible to effectively explain the spatial pattern of city and lead to a precise 
planning and policy intervention (Shen et al., 2021). This study will thoroughly assess the effectiveness of 
this policy from this perspective and make precise recommendations. 

2.2. Data Source  

With the advance of information and communication technologies (ICT) and the widespread use of mobile 
devices in recent years, new types of data are being generated, and the emergence of multi-source urban 
location data based on 'social sensing’ (Galesic et al, 2021) provides a solid basis for fine-grained 
descriptions of the functional as well as spatial form of cities, which enables precise planning responses to 
various urban problems (Shen et al, 2021). 

2.2.1. Bike-Sharing as Mobility 
As a product of combining traditional urban facilities with ICT technology, bike-sharing can obtain real-time 
and full-sample spatial data to build up the spatial and temporal characteristics of bicycle trips (Shen et al., 
2018). The data used in this study is based on a randomly selected sample of dockless bike-sharing usage 
during a week, and further filtered to obtain bicycle travel trajectories with origin/destination points 
located inside Huangpu District, including attributes such as order ID, bicycle ID and travel time, and 
connected to the real spatial road network through spatial connectivity and trajectory mapping. 
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Figure 2. Roads with different types of cycling restriction in Huangpu District. Source: author. 

2.2.2. Road Networks as Spatial Accessibility 
Road networks can effectively characterize the built environment of cities and, through a combination of 
analytical methods, can further represent the socio-economic characteristics behind space and travel 
(Hillier, Hanson, 1989). In this context, the concept of Space Syntax provides a well-established and widely 
recognized analytical methods that quantifies the accessibility of space as an 'economy of movement’. 

Therefore, this study uses road network of Huangpu District from OpenStreetMap with a series of 
simplifications (removing duplicate roads, merging multiple parallel roads, etc., and deleting internal roads 
in gated communities) to derive two indicators, Choice and Integration as quantitative metric of 
accessibility through syntax analysis. 

2.2.3. Points of Interest (POI) as Functionality 
Points of Interest (POI) is a new data type that has emerged in recent years and has been used on a large 
scale in urban research and planning practice. It has higher accuracy and larger sample size than traditional 
data types, while enabling high frequency update features (Long and Shen, 2015). 

This study uses two dimensions of POI data: city entrance data based acquired from one of the largest map 
platforms in China and social media check-in data. The former is a representation of the openness of the 
critical urban space interface, as entrance usually act as the interaction between urban function and human 
activities (Touya et al., 2017), which is closely related to the urban space from the perspective of bicycle 
travel, while the latter indicates the "social-sensing" dimension, as it is mainly generated through the actual 
usage which can effectively represent the distribution of human dynamics (Shen and Karimi, 2016). 
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3. Results 
3.1. Mobility 

Huangpu District has a significantly higher density and activity due to its longer history of urban 
development than other areas in the municipality of Shanghai, resulting in a higher number of traffic 
control policies. Therefore, in terms of non-motorized vehicle prohibition policies, Huangpu District has the 
largest number of restricted road segments from non-motorized traffic. Based on the first hypothesis, it is 
necessary to examine the exact impact of the curbing policy on cycling travel characteristics in Huangpu 
District, in order to obtain an all-rounded conclusion on the influence of cycling curb on local mobility. 

3.1.1. Usage Pattern of Bike-sharing in Huangpu and Shanghai 
In the existing literatures on bike-sharing, two indicators, travel time and distance, are widely adopted by 
scholars (Shen et al., 2018; Xu et al., 2019). By comparing the similarities and differences in the spatial and 
temporal characteristics of cycling trips between Huangpu District and other regions in Shanghai, it is 
possible to develop some knowledge of the impact of the curbing policy on non-motorized travel. 

After excluding abnormal trip, it was found that trips with Huangpu District as the origin/destination point 
accounted for approximately 10% of the total sample size of trips in Shanghai as a whole. In terms of the 
distance of shared bicycle trips (Figure 3 a.), the selected samples showed relatively similar characteristics 
between Shanghai and Huangpu District, with a large number of trips distributed at distances below 7,500 
m, and the largest number of samples with  travel distance between 2,000 - 3,000m; This similarity is also 
reflected in the length of travel time(Figure 3 b.), where the majority of trips takes less than 50 minutes, 
and 0-15 minutes is the most frequent length, but the frequency of long-distance trips is relatively more in 
Huangpu District than in Shanghai as a whole, which is more evident in the spatio-temporal characteristics 
of trips (Figure 3 c.), although in terms of the spatio-temporal relationship of cycling trips, Huangpu District 
and Shanghai share a similar degree of correlation, but Huangpu District has a higher richness of spatio-
temporal distribution.  

 

Figure 3. Usage Pattern of Bike-sharing in Huangpu and Shanghai. Source: author. 
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It indicates that despite the adoption of a more stringent non-motorized travel policy in Huangpu District, 
bike-sharing trips have not been significantly affected due to the abundance of facilities and resources in 
this area, but instead show a higher trip variety in comparison, potentially more non-commuting cycling 
trips. 

3.1.2. Spatial Pattern of Bike Travel and Accessibility 
By spatially correlating bicycle trajectories with street segments, it is observed that the trajectories of 
shared bicycle trips are significantly more on the western side of Huangpu than on the eastern side of the 
district, even though the eastern side includes renowned urban spaces as well, such as the Bund and the 
Old Town. Furthermore, the strong correlation between the spatial distribution of bicycle trips and rail 
stations further emphasizes the importance of bike-sharing service as the solution to short-distance travel 
for metro station. Despite the clarity and enforcement of the cycling curb, there are still illegal cycling 
activities on the west side of the Huangpu district, but overall, the curb has effectively reduced the amount 
of non-motorized traffic on roads that are not suitable for it. 

 
Figure 4. Spatial Pattern of Bike-sharing Trajectory in Huangpu. Source: author. 

Under the theory of spatial syntax, Choice and Integration are two indicators adapted in the analysis of 
street segmentation. Choice tends to represent the 'through' movement of space, while Integration is more 
likely to attract 'to' movement (Turner, 2007). In this study, a distance of 5,000m, which is a high probability 
of bike-sharing trip distance, was used as the analysis of accessibility from the perspective of bicycle trips. 
Based on this, road segments were further divided into two categories: general roads and roads subject to 
policy restrictions, and the levels of Choice and Integration were compared. 

It is found that most of the roads restricted by said policy are ones with high accessibility potential and are 
more likely to be considered as a route or destination choice during a cyclist's trip. Although it is founded 
that the policy did not change the overall travel characteristics of bike-sharing, the analysis based on Choice 
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and Integration Index suggests that this policy will have an impact on the route choice of travel. In a context 
where non-motorized vehicles are banned on roads with higher accessibility, cyclists may choose to travel 
on roads with less accessibility, which could propose adverse effects on human interaction with urban 
space and on the cycling experience. 

 

Figure 5. Spatial Pattern of Accessibility and Cycling Curb in Huangpu. Source: author. 

 

3.2. Openness and Vitality 

After analysing the impact of the ban on the mobility aspect of non-motorized travel, the perspective is 
further shifted to the functional and vitality dimensions, using data on entrances and social media check-
in data, respectively, to explore the correlation of cycling curb with urban vitality in terms of the openness 
of urban space and human activity. 

In terms of spatial distribution, a strong synergy is observed between the dense distribution of entrances 
and exits and the no-traffic roads in the area north of the Old Town, as well as a number of concentrated 
areas of crowd activity on both sides of the roads with non-motorized traffic restriction, and also closely 
related to the distribution of rail stations. This suggests that the roads in Huangpu District where the cycling 
curb policy is affected are all roads with high levels of functionality and vitality that may affect the 
accessibility of urban vitality for non-motorized travel groups. 

All entrance/check-in function points within 30m of a street were connected to the corresponding street 
and categorized according to their control of non-motorized traffic in ArcGIS, and it was found that other 
roads have a higher level of openness compared with roads with non-motorized traffic restriction in terms 
of urban interface, which could be explained by the fact that segments with restrictions are usually highly 
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classified, heavily motorized roads with a correspondingly lower level of façade openness to the city. 
However, when examined from the perspective of vitality, the result show that segments with restriction 
are usually ones with high vitality functions in the city. 

Even the previous analysis shows a seemingly contradictory results, the spatial effects of this policy are 
further enriched by spatial join in addition to the visualization. The result reveals that although the streets 
with non-motorized traffic restriction tend to show a higher value in spatial vitality, they don’t coincide 
with areas with more of entrances, indicating that albeit influencing the vitality of Huangpu District, this 
policy has found a more limited impact on the accessibility of the spatial vitality side. 

 
Figure 6. Openness and in Huangpu Indicated by Entrance Points. Source: author. 

 
Figure 7. Vitality in Huangpu Indicated by Social Media Check-in. Source: author. 

2624



Zhang, X; Deng, H. Mobility and beyond: explore the spatial-
functional effect of cycling ban on Huangpu, 

Shanghai through crowd-sourcing data 
 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

4. Discussion 
Through analysis and interpretation based on spatial data, this paper forms a response to the two 
hypotheses established in the initial part of the article. 

Hypothesis 1 holds partially. Within Huangpu District, there are a large number of restrictions on non-
motorized travel, but the time and distance pattern of bike-sharing travel show similar characteristics to 
the overall sample in Shanghai, with a higher proportion of non-commuting travel. However, in terms of 
spatial distribution, the presence of roads with non-motorized traffic restriction makes it difficult for shared 
bicycles to travel in areas with high accessibility, potentially affecting the convenience of their travel, a 
phenomenon that is similar to Huangpu District's bicycle There is a high degree of similarity in the 
distribution of trajectories. 

As for the second Hypothesis, it also partially holds. It is found that non-motorized roads are generally 
higher than general roads in terms of functional vitality, but the corresponding spatial openness index is 
lower than that of non-motorized roads, implying that although non-motorized access is restricted in areas 
of high vitality, non-motorized vehicles still need to make detours to achieve accessibility due to the low 
level of openness in the aforementioned areas, therefore their travel demand and accessibility are not 
significantly affected. 

Thus, although the ban potentially affects the spatial choice of shared bikes and other non-motorized 
vehicles and reduces the cycling experience, it does not have a serious negative effect on the spatial vitality 
and accessibility of the area. However, this does not mean that the current policy is sufficiently justified; 
on the contrary, press and online interviews suggest that there is currently a certain amount of criticism of 
the travel characteristics of non-motorized bicycles in Huangpu, and even a certain amount of deliberate 
violation of regulations in order to facilitate travel (Shanghai, 2016), which has a negative impact on urban 
spatial governance. On this basis, it is necessary to respond to existing non-motorized policies through 
planning and design instruments, both in terms of policy and space. 

5. Policy and Planning Considerations 
As one of the most historically and culturally influential areas in Shanghai, Huangpu District will have the 
possibility to undergo large-scale renewal in the future marching toward a more globalised city. In this 
context, it is necessary to reconstruct the transportation system, which will prioritize green commute while 
coordinating all the methods. It is of significant importance to build a more suitable network to encourage 
cycling travel. However, it should be highlighted that any policy which lacks examination through scientific 
method will induce more problems as it is stressed in this essay that reckless curbing policies will have 
adverse impact. The transportation policymaking should take local road networks and the practical needs 
into consideration.  

Based on this thinking, the optimization of the cycling network can be started from two perspectives: First, 
it is critical to sort out the current status of the existing important road sections that restrict non-motorized 
vehicles and are not so coordinated to the network, so as to build a system that encourages cycling 
however not in sacrifice of the right of motorized vehicles. Secondly, more attention should be drawn to 
rail transit stations. The role of Shared bicycles as a strong link between rail transit stations and other 
spaces in the city has been widely recognized, However, the existing rail transit stations are often located 
in areas where shared bicycles are prohibited, which adds inconvenience to non-motorized vehicle travel 
and adversely impacts those links between. 

At the same time, from the perspective of physical space, the existing roads are not completely impassable. 
There is little space left to non-motorized vehicles when motorized vehicles dominated the space. A series 
of space designs methods can be applied to optimize the streets, especially to enhance the efficiency of 
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transportation capacity and facilitate the running of non-motor vehicles, reaching balance between 
different travel behaviours.  

Finally, based on the case study of Huangpu District, we would like to point out that in the process of urban 
policy-making, it is necessary to consider the interests of multiple stakeholders and take scientific and 
detailed analysis. At the same time, this research also shows that through big data, urban space and its 
internal activities can be fully understood on a larger scale, but it also requires a cross examination of finer-
scale research to improve its accuracy and efficiency. 
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Strengthening collective identity of Faridabad 
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Abstract 

In western countries, the 20th century saw an increasing tendency of segregation of urban 
structures functionally for carrying out different activities like housing, office, manufacturing, and 
leisure. Clarifications given for such developments included reasons such as functionally 
homogeneous areas fit efficiently into the logics of the real estate market and administration. 
Similarly, the post-independent India saw urban development policies focusing on growth control 
strategies of metropolitan cities and the idea of satellite towns emerged. Faridabad was 
strategically established in 1950 to relieve the pressure of population growth in Delhi and to 
decentralize the location of industries. Presently the city is acting as a dormitory town, mainly 
catering to housing needs only. With unvarying homogeneous repetitious sectoral planning, the 
city lacks vibrancy, multi-functionality, and imageability. To live an enriched life, inhabitants of a 
city require more than just the infrastructure. A sense of belonging is evolved by designing shared 
public realms to strengthen a city’s vision. Faridabad should be visualized as a dynamic and 
resilient city that has the potential to absorb, resume and be ready for forthcoming economic, 
environmental or social shocks. By integrating its heritage, culture, green and blue ecosystems; 
spaces should be created for people first. 

 

Keywords 

Uniqueness, Publicness, Collective identity, Self-reliant, Resilience  

1. Introduction  

1.1. Urban development policies of   20th century 

An escalating inclination towards segregation of urban structures functionally was seen in the 20th 
century in western countries. This has led to the designing of cities into distinguishable shopping, 
housing, office, manufacturing, and leisure areas. There are some basic explanations given for such 
development such as functionally homogeneous areas fit very well in the logics of the real estate market, 
processes of concentration and rationalization in all areas of the economy have led to big building 
entities, commercialization of leisure has led to development of big mono-functional entities (shopping- 
and entertainment centres, sports facilities etc.).[1] A majority of the population dreams of living in a 
single family house in a green area more or less far away from such big entities of business. The 
availability of the car to a broad layer of society made such mono-functional spaces possible and supports 
a further intensification of the process. The living environment is now no longer appropriated in common 
orbits; instead, it is engrossed on different islands (mono-functional spaces) that are connected by rapid 
transit routes. Administrative reasons also support functionally separated quarters. As a result, the 
urbanist concepts of the early 20th century zoning laws were often oriented on a functionally organized 
city. Urban planning should captivate the complexity of human encounters and should map out that 
experience by building the enriched physical environment. A neighbourhood, city, or region should 
inspire people to collectively re-imagine themselves. Public spaces should act as the heart of every 
community, strengthening the connection between people, to maximize shared value. Physical, cultural, 
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and social identities define a place and support its on-going evolution. Jane Jacobs’s renowned theories 
introduced the notion of designing cities for people as she believed that cities have the capability of 
providing something for everybody only when they are created by everybody.  [2] 

 
Figure 1.  Attributes of Placemeking diagram  Source – Project Public Space organization 

[3]
 

 
Similarly, post-independent India saw urban development policies focusing on strategies controlling 
growth of Metropolitan cities and the scheme of counter-magnets or satellite towns appeared widely. On 
the similar lines, Faridabad was strategically set up in 1950 to relieve the burden of population growth in 
Delhi and also to decentralize the placement of industries. The city was at its golden period till 1980s, 
attracting people pan India because of its industries, after which it faced decline due to the economic 
reforms introduced in India in 1990s.[4] The city is currently acting as a dormitory town to decongest 
population pressure of Delhi. Due to monotonous repetitious sectoral planning, the city somewhat lacks 
in vibrancy, multi-functionality, and imageability. The residents of Faridabad look towards Delhi and other 
NCR (National Capital Region Cities) for recreational needs and job opportunities, therefore making 
Faridabad reliant on Delhi. Faridabad should be visualized as a dynamic and resilient city that has the 
potential to absorb, resume and be ready for forthcoming economic, environmental or social shocks by 
emphasizing its uniqueness. [5] By integrating its indigenous heritage, culture, green and blue ecosystems; 
spaces should be created for people first.  

 
Figure 2. National Capital Region Map  Source - National Capital Region Planning Board 
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Figure 3. Live - work relationship between Faridabad and Delhi 

 
This paper focused on lessons from theoretical framework studies of scholarly articles in regard to 
urbanization, Brownfield redevelopment, placemaking, and post-industrial cities. Exemplars of 
placemaking from cities worldwide are taken for the purpose of this study. Literature and case studies of 
Faridabad have been carried out at regional, city and neighbourhood level for a better understanding of 
the city. The lessons from the theoretical study are utilized to resolve Faridabad’s concerns for creating a 
self-reliant, resilient city. 
 

1.2. Maslow’s hierarchy of needs by psychologist Abraham Maslow (1943)  

The concept of a hierarchy of basic human needs theories by humanist psychologist Abraham Maslow 
focuses on the necessity for an individual to satisfy certain fundamental needs before responding to 
more advanced needs. [6] The basic principles of good urbanism provide the details by which urban 
planning and design can support the need for community.[7] The physiological needs falling in the lower 
most category of the triangle i.e. form are fulfilled by basic planning norms of the city just as in the case 
of Faridabad by providing housing, employment opportunities, transportation etc. The advanced needs 
which are at the top of the triangle like belonging and vision can be catered by urban design principles by 
designing shared public realm to strengthen city’s vision. These higher hierarchical needs are also 
somewhat lacking in Faridabad, which can be enhanced by strengthening its public shared realm by 
encapsulating its native ecological, cultural and heritage layers. 

 
Figure 4.  Application Maslow’s hierarchy of needs in Urban design diagram Source : Hierarchy of needs: 

Applicationin Urban Design and Community-Building, By Mallory B.E. Baches.
[7] 
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2. Comprehending the City 

2.1. Profile of Faridabad city 

Faridabad is among the largest and most populous cities in the Indian state of Haryana. It’s a leading 
industrial region situated in the National Capital Region of the Indian capital city Delhi. It is one of the 
major satellite towns of Delhi. It is bounded by Delhi on its north; Palwal District in the south and 
Gurgaon District on the west. The river Yamuna separates the district on its eastern side from Uttar 
Pradesh state. The Aravali ranges borders it along west. Delhi-Agra National Highway Number 2 passes 
through the middle of the city. Faridabad is popular for production of henna, tractors, tires, refrigerators 
motorcycles, switch gears, garments, and shoes. Prior to the appearance of Gurgaon as the posterboy of 
Industrial expansion in Haryana, Faridabad was the main destination for Industries. In recent times, it has 
lagged much behind the neighbouring cities of Noida and Gurgaon in attracting IT sector investment. It 
still occupies an important place on the list of manufacturing hubs.  
 
Ecologically, Faridabad comprises of a prime part of Bangar plains of river Yamuna. Its topography is 
essentially plain with a little hilly terrain towards its north-west. Therefore, the city has a natural slope 
from north east to south west. Faridabad lies in the semi-arid region of India and hence faces extreme 
types of monsoonal rainfall and climate. [8] 

 
Figure 5. Map of District Faridabad  Source -  Government of Haryana [9] 

2631



Zutshi, S.Z. Uniqueness and Integration 

 

 
57th ISOCARP World Planning Congress 

8-11 November 2021 | Doha, Qatar 

 
Figure 6. Map showing slope of Faridabad from north west ( higher) to south east ( lower ) 

 

Table 1 Types of Industries in Faridabad  Source – District Industrial Centre Faridabad 

 
2.2. Faridabad and its evolution 

Faridabad was founded in A.D. 1607 by Shaikh Farid, who was a treasurer of Jahangir (Mughals). Its main 
objective was protecting the highway which passed through the town [10]. In the 1947 partition of India, 
refugees from the North-West Frontier Provinces were rehabilitated on the west of Delhi-Mathura 
highway. On this site a new industrial estate with a new urban zone came into existence. The name of 
this urban zone is called ‘New Industrial Township’ (NIT) Faridabad. [11] It was intended to retain a 
population of 20,000 people. The city started expanding beyond the limits set up by the master plan of 
1971 and therefore its boundaries got modified. Due to government efforts and its proximity to Delhi, 
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Faridabad attracted lots of industrial capital. Especially the decade 1981-1991 saw an extremely high 
growth of the industries in the city and hence it ranked among the first top ten industrial cities of India. 
The city was at its golden period till 1980s attracting people throughout India because of its industries. 
After 1990s, it faced a decline due to the economic reforms of 1990s. Now it has fallen behind the 
neighbouring towns of Gurgaon and Noida in IT sector. According to smart city report of Faridabad 2016, 
the strategic focus of the city is to transit to engineering services knowledge economy from 
manufacturing dependent economy, focusing on value creation at higher end. The city’s profile revealed 
that majority of its citizens have to commute for work to other parts of Delhi(national capital city) and 
National Capital Region, thus making city’s economic growth dependent on other cities. This has 
increased travel demand which has resulted in increase in pollution levels in the city. Hence Faridabad 
attempts to attract investments in engineering and allied sectors.  
 

 
Figure 7. Timeline of Historical evolution of Faridabad 

 
The Final Development 2031 A.D. Plan (FDP) has proposed to shelter 39.55 lakhs people within an 
urbanised area of 34368 hectares. [12] A newly developed region called “Greater Faridabad” (Sec. 66 to 
89) has been developed on fringes of the existing city to cater the residential and industrial upsurge 
demands of the city. Sectors 66 to 74 are converted into Industrial Model Township (IMT) to expedite 
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industrial growth in the city by the Haryana State Industrial and Infrastructural Development Corporation 
(HSIIDC) [13]. All the industries which are at non industrial zones are being regulated by shifting them to 
IMT Faridabad where proper infrastructure is being provided for their robust operation. The industries 
along the National highway which once marked the dominant image of Faridabad are getting defunct. A 
tendency of this industrial stretch to transform into commercial is being seen in the last decade. Final 
Development Plan 2031 has proposed the land use of the same sectors along National Highway i.e. 27A, 
27B, 27C, 27D, 32, 35 and 36 (upto a depth of 200 meter)  which forms the existing industrial belt along 
Delhi-Mathura Road (NH-44) to be converted into commercial land use. [14]  
 

 

 
Figure 8. Faridabad Development Plan 2031  Source - Department of Town and Country Planning Haryana 

 

Table 2.  Faridabad Development Plan 2031  Source - Department of Town and Country Planning Haryana 
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3. Forming a new Collective Identity of Faridabad  

3.1. Strengthening intra-city connections 

Whenever someone remembers Faridabad, the image of National Highway connecting Delhi (the capital 
city) comes to mind instantly. The whole city is designed around this road running in the north-south 
direction, as if its principal task is to look after the surging demands of Delhi. This National Highway road, 
the metro rail line and railway line centers all the attention to attract people of Faridabad back to Delhi to 
carry out their everyday lives. There is an urgent need to focus on enhancing east-west connections 
(perpendicular to the existing North – South direction)in the city rather than the sole north-south 
direction of the highway (metro rail, and railways as well) as this will boost intra-city connections rather 
than inter-city connections which is again developing focus towards Delhi.  
 
Faridabad though being a monotonous city has its own set of destinations. The rejuvenating green edge 
of Aravali, the high-end retail market at NIT Faridabad, the affordable markets at the Old Faridabad, 
major institutional sectors, major industrial hub sectors, and the upcoming high end region of Greater 
Faridabad, all are considered as the major destinations of Faridabad. Though important landmarks, they 
are kind of dispersed and people prefer to travel to other cities to carry out their needs as the ease of 
accessibility of the all the major routes of transport in Faridabad (National Highway, Metro rail etc.) are in 
North-South direction only. A demand for connecting all these important destinations is yearned which 
can be best fulfilled by strengthening intra city bus routes.  The Destination-based bus system connecting 
one destination of the city directly to the other major destinations in the city will enhance intra-city 
connections and the shift focus from the National Highway which connects other cities. The routes 
proposed for intra city network can be taken with the reference to the proposed bus networks by Smart 
City Faridabad organization. [14] Apart from proposing Destination-based intra-city bus system, East- West 
connections can also be strengthened by proposing Non-Motorized Transport routes running in East- 
West directions (perpendicular to the north- south of National Highway) at the major junctions of the city 
such as NHPC Chowk, Badhkal Chowk and Ballabgadh junction etc.  

 
Figure 9. Intra city bus routes proposed by Smart city office   Source - Smart city office Faridabad 
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Figure 10. Proposed Intra city bus system network map 

 

3.2. Reinforcing Mixed-use planning  

Another important aspect to the enhance multi-functionality of Faridabad to make Faridabad self-
sufficient city for its residents is to reinforce mixed-use planning in the city. Transit Oriented 
Development as a planning tool can encourage this integration. Smart City Faridabad proposal by 
government has put forward Transit Oriented Development (TOD) around the metro transit stations in 
Faridabad city. This will promote walkable communities, compact, and mixed-use development. This will 
incorporate neighborhood social infrastructure buildings, retail, and mix-range of housing types within 
walkable distance. Apart from encouraging Neighborhood Planning, TOD can be used as a great 
opportunity to boost the economy of the place by providing space and policies to encourage intense 
development of offices and residences at closed affinity. Neighborhoods planned with commercial and 
residential spaces in closed vicinity with high-quality public spaces enforce sustainable development and 
stimulate economic activity. TOD provides spaces for larger blocks for IT /ITES offices as well as smaller 
retail spaces at ground level, hence enhancing booth, the macro economy at city level and the local 
economy at micro-level. Therefore, TOD at major metro stations in Faridabad could be used as an 
extremely beneficial tool to strengthen job opportunities in the knowledge sector as well as to boost the 
local economy to decrease dependency of Faridabad on Delhi, consequently making Faridabad a self-
reliant city.  
 

3.3. Balancing Ecology and Development  

As there is always a constant debate on development and ecology, cities should demonstrate an 
integrated socio-ecological and economic model to develop planned developments in correspondence to 
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each other. The potential of storm-water channels for better quality of life and designing it as an 
alternate forefront of developmental activities, provides an integration of built fabric of the city with the 
existing blue and green infrastructure of the city (water and vegetation), hence encouraging eco sensitive 
development.[15] Faridabad’s resilience can be strengthened by commencing on its green network open 
space system which can also  act as an important pedestrian route from the city level greens like Aravali, 
railway buffers, storm-water drains to the neighbourhood level greens. A lack of following the natural 
topography and systems of the city has always shown a deepened effect on the city's vulnerability 
causing frequent and extreme weather incidents. Hence, Faridabad should look for ways to deal with the 
built fabric in response to the natural environment. 
 

4. Analysing Design possibilities  

4.1. Neighbourhood level planning  

The earlier mentioned defunct industrial stretch of Faridabad at National Highway which has been 
proposed to be converted to commercial is an important aspect depicting the future vision of how the 
city will be transformed. Taking one such portion of the land, a detailed site analysis was performed to 
bring out a model development which could be replicated at other parts of the city (especially along 
National Highway). The junction chosen for the analysis and proposing design outcomes is at the NHPC 
Chowk precinct as it has a major East - West connection. Greenfield colony is located adjacent to NHPC 
Chowk. The study area lies at the northern most end of the city and acts as a gateway to the city. The 
development model set here can enhance the imageability of Faridabad. Another important aspect of 
this region is that it lies in a much closed vicinity of the ecologically important zone of the city, i.e. Aravali 
range (west). The Chowk has been named so because of the location of NHPC (National Hydro Electric 
Power Corporation) office in close proximity to the site. The railway line also passes through this region 
as an overhead bridge. Budhiya Nallah (storm-water drain) which is polluted now also lies in the precinct. 
The study area predominantly has residential built use with an industrial stretch along NH which is now 
turning into commercial as mentioned earlier. There is no defined area for bus or para-transit stop. The 
sole defined public transport station is NHPC Chowk metro (rail) station. A few informal settlements with 
vibrant narrow streets busy with their everyday activities are observed. Overall, it’s a quiet 
neighbourhood site and the only activities observed are around the National Highway road, especially at 
NHPC junction. Major arterial streets of industrial sectors become active during afternoon lunch hours as 
workers accumulate near the vendors which are aligned along the street’s edges. 

 

Figure 11.Pictures of Bhudiya Nallah (polluted condition)   
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Figure 12.Neighbourhood road at NHPC junction. Retail shops are coming up. 

 

   

Figure 13.Major arterial road in Industrial sector 

 

 

Figure 14. Defunct Industrial stretch along NH 
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Figure 15. Commercial devlopments coming along the present defunct Industrial strech. 

 

Figure 16. Base map of NHPC precint 
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Figure 17.Existing Built Use Plan at NHPC Chowk Precint 

 

4.2. Restructuring the Transport Networks 

The proposed spatial interventions at site level consists of enhancing the East - West corridor at NHPC 
junction and strengthening open space green network system along western side of  Aravali. This East-
West connection can be enhanced by connecting the existing nodes at NHPC junction, informal Sarai 
market, retail shops along Greenfield colony, the upcoming development beyond the Agra canal, etc. (all 
lying on the same route) and proposing a major NMT (Non-Motorised Transport)route along this 
connection. To strengthen the green network open space system as an important pedestrian route, the 
existing green and blue infrastructure in this region should be integrated.  Westergasfabriek 
(Amsterdam), a nineteenth-century factory has set an efficient example of a brownfield reclaimed blue - 
green integrated recreation center comprising an axial promenade with formal urban plaza in the east 
and an open and naturalized framework in the west (Figure 18). [16] A brownfield is an under used or 
abandoned commercial or industrial site where redevelopment is complicated by real or perceived 
contamination. [17] The learning from Westergasfabriek should be used to create an open space network 
at this study area. The green and blue network integrated network here is connecting the city-level 
Aravali range greens, neighbourhood level parks greens, the unused greens of the railway buffer, along 
with the Bhudiya nallah (storm-water drain) to form a holistic pedestrian network of open space systems. 
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Figure 18. Bird’s eye view of Cultuurpark Westergasfabriek.  Source- Arch Daily website 

 

Figure 19. Existing structural plan of NHPC Chowk precinct 
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Figure 20. Proposed structural moves at NHPC Chowk precinct 

 

Figure 21. Diagram representation first major structure move i.e. to enhancing East - West corridor by 
connecting nodes at different levels of collective association 
 

 

Figure 22. Diagrammatic representation of open space system formed by the green network 
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4.3. Mixed use planning 

The study area falls under TOD influence zone i.e., under 800 meter and 500 meter influence zone of 
NHPC Chowk metro station. Therefore, it has to follow the guidelines for intense development laid by the 
Haryana Government. [18] This region has huge potential to be turned into an upcoming city center. 
Potsdamer Platz (Berlin), a compact area with 35 meter high blocks with dense street plan and plazas 
containing a wealth of activities, can set a very good example of designing a people centric city Centre 
which is also a commercial success (Figure 24). [19] Postdamer Platz is a successful public place and an 
important commercial centre consisting of shopping streets, theatre, hotels, cafes, restaurants and bars. 
This example can be used to design Faridabad’s city centre at the site’s 200m -250m defunct industrial 
stretch along the national highway road at NHPC junction. The recommended development along the 
NHPC junction contains mixed-use development of commercial, industrial, public/semi-public, housing, 
public greens, and plazas following the existing TOD guidelines. Commercial land use comprises of shops, 
retail, hotels, service apartments etc. In the case of industries, only service industries are proposed to 
curb pollution levels. To boost publicness, conventional spaces like multipurpose halls, auditoriums, 
workshops, open-air theatre, and skill development centers are proposed. Housing for all economic 
classes, especially Economically Backward Classes (EWS) has been proposed to design a holistic space 
where people of all economic and social backgrounds feel welcoming.  
 
Economically profitable vision that people can relate to, gives the basic framework on how to bring 
change on the ground. Shared public spaces boost group activity that builds social and cultural capital 
and this reinforces financial values. The skillset and interests of the people residing around should be 
encouraged and dedicated spaces should be provided for local resident’s small businesses to boost the 
local economies.  

 
Figure 23. Map depicting TOD influence zones falling in the study area 
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Table 3. Haryana Shahari Vikas Pradhikaran, Building Regulations  Source – HSVP official website
[20]

 

 
 
Table 4. Planning Parameters within TOD Zone in Haryana  Source - Department of Town and Country 
Planning Haryana  

 
 
 

 
Figure 24. Bird’s eye view of Potsdamer Platz   Source - Greenroofs.Com website 
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4.4. Guidelines for the upcoming commercial edge 

With this upcoming commercial edge, a high tendency for chaos for vehicular and pedestrian movement 
along the major highway is predicted. Apart from this, the commercial development coming up along NH 
is gated and secluded, hence decreasing the public realm around it. Therefore, there is a need for 
creating framework of guidelines which will enhance publicness along the NH and will avoid the chaotic 
situation which may happen in the future scenario. These guidelines majorly focus on providing a 
dedicated front setback in the upcoming developments for public activities like retail, public toilets, 
parks, plazas etc. instead of existing huge walls of the gated buildings. Parking and loading-unloading 
services should also be pushed towards the rear or side setbacks of the building. To encourage the new 
commercial developments to give their front portion as a public realm benefits like extra Floor Area 
Ratios (FAR) should be provided. 

 
Figure 25. Blow up of existing plan oh National Highway 

 
Figure 26. Existing and proposed sections aong the National highway. Broad walkways along the NH road 
proposed for retail and other activities to enhance publicness. 
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4.5. Proposed Morphology 

Commercial edge should be developed along NH (TOD Haryana policies) along with office spaces. The 
first four to six storeys along NH should be proposed as commercial to enhance publicness at ground 
level along NH and the above ten storeys as offices. The building heights of proposed buildings are given 
a gradual decline while moving from highway where buildings are proposed upto twenty storeys to four 
floors towards the residential side to match the existing fabric. The corner building has been designed as 
the tallest building to act as the major landmark. The development along the significant East-West spine 
is kept retail, which is in close proximity to the community and is in continuation to the existing 
commercial stretch along this road. The storm water drain here falls at the center and is designed as a 
central interactive public realm for enhancing collective association from neighborhood level to city level 
as this open space green connects this neighborhood to the city-level greens. . Hence its acting as 
centrally aligned, soothing , and greenery thriving public realm along the highly commercialized area.  
Public and semi-public buildings are also placed in closed affinity to this storm-water drain as it will act as 
a binding agent for interaction.  

 
Figure 27. Plan of proposed design intervention 

 

TOTAL AREA OF DEVELOPMENT 
 

 Total area for development = 10 hectares 
 FAR according to TOD norms (in 500 meter zone) = 3.5 
 Maximum ground coverage according to TOD norms (in 500 meter zone) = 40 % 

 Ground coverage achieved = 30 % 
 Total FAR achieved = 3.5 
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 Total built up area = 35 hectares 

 
Figure 28. Conceptual Diagram to represent multifunctionality by proposing various built uses.  
 

 
Figure 29. Conceptual Diagram reprensenting  open space system proposed to enhance publicness. 

 

 
Figure 30. Conceptual Diagram reprensenting  proposed building heights.  
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Figure 31. Bird’s eye view towards the neighborhood side of Greenfeild colony. 

 
Figure 32. Bird’s eye view towards the National Highway road. 

 
Figure 33. View 2 (Site plan in Fig 27 ) - Enhanced publicness along NH by proposing commercial in lower 
floors. 

 

 
Figure 34. View 3 (Site plan in Fig 27) - Vendors along the EWS housing attract people from offices, hence 
enhancing publicness. 
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Figure 35. View 1 (Site plan in Fig 27) - Retail plaza with vendor activities along the Neighborhood side of 
Greenfield Colony. 

5. Way forward  

5.1. Future Investigation 

This research paper was an attempt to bring to the forefront break-through solutions to the problems of 
today's uniform urban development by focusing on uniqueness and connectivity of the prevailing aspects 
of the city to strengthen the association of people towards their city. The paper has tried to put forward 
solutions at city, regional and neighborhood level by taking the case of the city of Faridabad, with a 
smaller demonstration area which has the potential for rapid and huge transformation. Stitching together 
public spaces with the existing fabric of the city can help in forming a new spatial configuration for the 
built environment which will evolve a new collective identity of the city. The interventions developed in 
the city of Faridabad, amplifies its individuality like major highway enhancement (on which the whole city 
is laid upon), boosting intra city connections, fostering common urban greens. This study could be used 
for rethinking the strategies when designing a new city from scratch and as well as enhancing the exiting 
built in environment to enhance vibrancy and resilience.  

 

“In the center of Fedora, that gray stone metropolis stands a metal building with a crystal globe in every 

room. Looking into each globe, you see a blue city, the model of a different Fedora. These are the forms 

the city could have taken if, for one reason or another, it had not become what we see today. In every age 

someone, looking at Fedora as it was, imagined a way of making it the ideal city, but while he constructed 

his miniature model, Fedora was already no longer the same as before, and what had been until 

yesterday a possible future became only a toy in a glass globe”. [21] 

- (Calvino Italo, 1974) 

A city continues to re-imagine itself by forming newer identities to fight for its survival in this altering 
nature of mother earth. Any settlement with its dwellers should have a measurable ability to maintain 
continuity through all shocks by adapting its unique heritage while keeping in mind the forthcoming 
innovative technologies.  
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Special Sessions

Description of the Session
The session will introduce innovative planning approaches 
from a newly setup long-term funding programme of BMBF 
called Sustainable Urban Development of Urban Regions 
(SURE). In total it stretches over a period of more than eight 
years with different funding phases incorporating 10 large 
research consortia involving more than 30 research institutions 
in Germany, numerous companies and several multinational 
networks. The regional focus of this initiative is East Asia and 
Southeast-Asia at the forefront of accelerated urban growth. 
Each project represents transdisciplinary research, aiming 
for change and lasting impact. Thereby, the German partners 
closely cooperate together with local research institutions 
as well as local and national governments. By means of this 
ambitious initiative, new and fresh ways of planning and spatial 
interventions to overcome the shortcomings of traditional 
planning will provide the basis for more evidence-based 
decision-making for local stakeholders thereby supporting more 
people-centered urban and regional development.

Context/Background 
We are all familiar with the numbers of future urban populations 
and the related need of sustainable urban and regional 
development. Our globalizing world is confronting researchers, 
planners and implementing organizations with increasing 
complexities. Challenges of natural risks, social injustices, and 
culturally based behavioral differences affect our daily work. In 
the past the effect of accelerating global urbanization has been 
extensively studied and affected the practice of planners. The 
main focus here has been on existing and future megacities for 
several years. The Urban Age Programme by the London School 
of Economics and the Alfred Herrhausen Gesellschaft and 
the programme Research for the Sustainable Development of 
Magacities of Tomorrow by the German Ministry of Education 
and Research (BMBF) illustrate successful initiatives of the past. 
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The Agora engaged planners, urban designers, architects in a 
discourse that is often thought to be a field of engineers. Hosting 
a panel of experts, the Agora addressed the opportunities 
and challenges in realizing the potential of subsurfaces - for a 
resilient, inclusive, and sustainable future. 

The Special Session organised by ITACUS at ISOCARP 57th 
World Planning Congress, focusses on underground urbanism 
and highlights how subsurfaces can improve urban sustainability, 
climate resilience, and the future. Aligned with the theme of 
the Congress, the Special Session focuses on how we can plan 
underground spaces for better places, stronger and inclusive 
communities.

The session will be held virtually, with two session chairs, one 
curator/moderator and three speakers. We are testing the use 
of polls for audience engagement.

Description of the Session
From mysterious and magnificent subsurfaces to automated 
underground farms with robots growing plants in a previously 
disused station, cities around the world are increasingly making 
more and better use of underground or subterranean spaces. 
Singapore, Bangkok, Paris, Helsinki, Seoul are some of the many 
other cities that are increasingly rejuvenating underground 
spaces and unlocking spaces in cities to accommodate growth, 
improve the liveability, and resilience of cities and citizens.

ITACUS in collaboration with ISOCARP hosted the first of its 
3-part Cyber Agora entitled Underground Urbanism on June
29, 2021. Dialogues, discussions, debates, and deliberations in
the Cyber Agora focused on the role of underground spaces in
planning, development, and management of territories for our
sustainable, resilient common future.
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Description of the Session
Spatial planning aims to advocate for an inclusive future while 
addressing the pertinent challenges of climate change that 
we are currently facing. It is no longer sufficient to only have 
visions for the future but climate urgencies requires immediate 
actions and active cooperation. This session will focus on the 
context of Eurodelta, a highly dense urbanised megaregion 
with approximately 45 million inhabitants, sharing a common 
history, culture and identity, to address the topic of territorial 
climate planning. The session will address the question of how 
to combine the efforts and ensure collaborations to connect 
scales and impacts through allying forces of societal, systemic 
and design approaches? 

With a broader research into the implementation of the climate 
agendas with AIR, this session will include inspirations from 
supporting agendas such as the New European Bauhaus, 
Paris Climate Agreement and Davos chapter to fine tune and 
streamline the discussion towards conclusive strategies.

With the help of examples of best practices and lessons from the 
ground to provide background and context, the central theme 
of the session will focus on the climate ambitions outlined in the 
European Green Deal in the context of Eurodelta. The discussion 
will look towards connecting scales and approaches in creating 
a framework of societal and systemic actions for change. The 
program outlines Eurodelta mega-region as the context, the 
European Green deal as the theme and the results from the 
Architecture month as the background for discussion. The 
discussion will include following projects examples elaborated 
by the speakers. 
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The Urban Economy Forum with UN Habitat, through its 
World Urban Pavilion (Pavilion), has the potential to share best 
practices, innovation and research in urban development from 
cities and countries globally. Therefore, it is most natural and 
auspicious that these three entities would join their academic 
and institutional experience and talents with those of the Gulf 
Region to research and convene the proposed session.

The Doha Vision 2050: Sustainable Urbanism for the Gulf is 
proposed as a stand-alone Case Study of 90- minute duration 
related to Track 5 Uniqueness and Connectivity to demonstrate 
how an international collaborative partnership can foster 
large-scale sustainable urban and national transformations in 
the Gulf region.

Description of the Session
The long-term concerns for the past, present and future of the 
Gulf region is what aligns the interests of two research centers 
at the universities of Harvard and Liverpool and the more global 
interests of the Urban Economy Forum with UN Habitat. The 
destructive ecological and sociocultural impacts on both land 
and sea – resulted in the Harvard Graduate School of Design's 
(GSD) agreement with Msheireb Properties (a subsidiary of the 
Qatar Foundation) in 2011 to undertake a three-phase research 
program entitled Gulf Sustainable Urbanism (GSU). The 
ArCHIAM research center at Liverpool University collaborated 
with the Qatar National Library (QNL) to recently complete in 
2020 the Phase-1 of the ambitious Gulf Architecture Project 
(GAP), with the intention of creating the world's largest digital 
archive of Gulf architecture and urbanism. 
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Special Sessions

Background

The ISOCARP Institute is organising a special session 
about innovative solutions for climate resilient cities and 
communities in connection with the ISOCARP World Planning 
Congress. The Congress takes place in Doha, Qatar, and will 
bring together professional planners, architects, researchers, 
and policymakers from around the world. Particularly, this 
session integrates into "Track 4: Resilience and Adaptability" 
of the Congress and discusses key elements regarding the 
shaping of strategies to enhance climate resilience in cities. 
Insights will be drawn from the ongoing Horizon 2020 EU 
projects in which the Institute is involved: +CityxChange, 
VARCITIES, and JUSTNature.

Audience

The session targets the general audience of the Congress and 
welcomes professional planners, practitioners, researchers, 
Young Professional Planners (YPPs) and government officials. 
In view of the interactive session following the speakers 
panel, the maximum number of attendants is limited (Approx. 
30-35).

Agenda

The agenda below provides an overview of the session. The 
event will feature a keynote speech from the newly elected 
ISOCARP president Pietro Elisei and an international speakers' 
panel (3-4 panellists and a moderator).

Content

The format of the session combines a panel discussion with 
an interactive exercise: a World Café. This will promote 
cross-learning and knowledge transfer between participants 
and speakers. The speakers will discuss innovative solutions 
for climate resilience and provide insights from relevant 
EU projects. Participants will be encouraged to reflect on 
opportunities and challenges faced by these projects and 
collaboratively apply a problem-solving approach. The 
session will focus on the advancements driving forward the 
transition to low-carbon and resilient cities and communities. 
It will consider innovations such as positive energy blocks 
and nature-based solutions, but also important elements to 
achieve successful long-term implementation, such as public 
engagement, political acceptance, and social justice.

ISOCARP Institute: Innovative Solutions for Climate 
Resilient Cities and Communities

In light of economic and political trends globally and regionally, 
the GCC States' have acknowledged the need to coordinate 
and act as one economic unit to be able to compete on 
the global market and ensure the prosperity that they have 
witnessed over the last decades. The GCC has adopted "The 
General Framework for Holistic Strategic Planning for the 
GCC States" in 2010, which defined the pillars that will shape 
all strategies and future developmental trends across different 
sectors in the region. 

Future Trends in Strategic Urban Planning in the Gulf 
Cooperation Council

As a part of this holistic framework and implementation plan, 
the GCC have adopted the "Future Trends in Strategic Urban 
Planning in the Gulf Cooperation Council" in 2021, to define 
a vision for regional growth, future policies, the development 
of border regions, and to compare and contrast the urban 
development strategies among the different states, in order to 
reach and form a holistic urban strategic for the region. In this 
session, the GCC States will reveal their visions and both the 
group and individual efforts that they have pursued to create 
a holistic vision and strategy for urban development.
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Envisioning Sustainable Urban Mobility Futures for Doha – 
A Gamified Co-Creation Workshop

Format: In Doha only, no online participation possible

This session with anticipated 20-30 participants explores and 
envisions multiple possible urban mobility futures through a 
gamified and interactive workshop. Key themes of the session 
are to convey central futures studies principles and apply 
them in a gamified manner to explore possible scenarios of 
sustainable urban mobility futures in Doha.

The climate crisis requires immediate system-level transitions 
in urban areas. Transportation and mobility constitute a 
significant contributor to current challenges (e.g., GHG 
emissions, local air pollution, resource/land consumption, 
traffic fatalities, spatial inaccessibility/injustices). Working in 
a structured approach with multiple exploratory futures can 
guide planners and policymakers to prepare for upcoming 
challenges and opportunities. At the same time, normative 
futures can provide visions, strategic foresight, and action 
plans through approaches such as backcasting. The field of 
futures studies can add a powerful layer to planning practice 
in the quest of enabling systemic sustainability transitions 
in the urban realm towards more sustainable, resilient, and 
inclusive urban futures.

At the core of futures studies lies the understanding of the 
future as a widening possibility space with multiple possible, 
probable, or preferred futures. Combined with the multilevel 
perspective and system transition (management) theory, 
rather philosophical concepts of multiple futures can be 
translated into actionable insights. A key element, therefore, 
is the co-creative element, either through workshops, 
consultations, or validation mechanisms. Useful elements are 
the gamification of processes to increase the level and depth 
of participation, the use of design science approaches such 
as (future/anti) personas, and future studies-specific methods 
such as horizon scanning, trend mapping, Delphi, Causal-
Layered Analysis, among other.

Building on the conceptual basis described above, the session 
shall provide an open innovation environment and testing 
ground for new approaches to collaborate, plan, and imagine 
urban futures. For this, the workshop is proposed with three 
phases:
1. Introductory capacity development, context setting, and

process description (10 min)
2. Workshop phase in small groups (50 min)
3. Presentation and discussion of process and outcomes

(30 min)

This shall lead to:
1. An increased awareness of components from the field

of futures studies and possible fields of application in
planning practice

2. An open ecosystem for exchange on practices,
approaches, and tools for co-creation in planning

3. A set of possible urban mobility futures in the specific
local context of Doha (or a part thereof)

The session builds on research of Urban Mobility Futures, 
conducted at the interface of urban studies, mobilities 
research, futures studies, and design science. The 
supplementary research is part of the work of the Anthropolis 
Chair, managed by IRT SystemX and the Laboratoire Génie 
Industriel of CentraleSupélec, University Paris-Saclay. The 
workshop is facilitated in cooperation with ISOCARP Institute 
– Centre for Urban Excellence.

The States of the Gulf Cooperation Council have witnessed an 
incredible amount of growth in the last year in all sectors. This 
changing landscape offers a fantastic opportunity to learn 
how to steer growth in light of fast-paced development. 

Regional Forum - Transformations in the Arabian Gulf's 
Urban Landscape

Key figures in urban planning and development across many 
sectors from the United Arab Emirates, the Kingdom of Saudi 
Arabia, Kuwait, and Qatar offer insight in a panel discussion 
on the changing urban landscape of the region and how they 
have dealt with issues regarding sustainability, climate change, 
heritage conservation and more. 
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How to create ActiCity? A city that is built for physical 
activities? This session will present the best strategies, 
guidelines and case studies that allow and encourage the 
citizens to stay physically active and follow a healthy lifestyle. 
By providing the strategies, structure, design, amenities and 
features promoting physical activities – people are in the 
centre and encouraged to move around. It means creating 
neighbourhoods that are healthy, active and promote well-being.

This session will discuss the possibilities of creating healthy 
built environments that encourage physical activities of 
citizens. Currently noncommunicable diseases are one of the 
most serious threats to people, but some of the factors can 
be managed by staying physically active. The way that cities 
are build not necessarily promote or even allow physical 
activities of citizens, such as walking, running, playing and 
moving around. Although there are other factors that prevent 
people from exercising, the quality of space and accessibility 
to infrastructure are of major significance. This session brings 
together speakers that will present examples of spaces, 
projects and interventions in cities that can help to boost 
citizen participation in active recreation.

After this session a social active event “ISOCARP Runs” will 
be held at Al Bidda Park to explore Doha’s runnable spaces.

Presentations and speakers: Sławomir Ledwoń, PhD Eng. 
Arch., ActiCity.org

Designing ActiCity

In order to design spaces encouraging healthy lifestyle and 
physical activity of citizens, many strategies and approaches 
may be applied. The ISOCARP Mentor and Student Research 
Lab 3.0 has developed a design manual to provide active 
spaces in the cities. Especially in the times of Covid-19 
pandemic, it became visible how some spaces are needed to 
cater for the citizens to exercise. 

In this session “runnability” index will also be introduced, 
explaining the needs and differences to cater for the emerged 
mobility mode, which is running. What makes some cities 
more runnable and thus active, and how various interventions 
can help to provide for health and wellbeing of dwellers?

Peter Vervoort & Ann Pisman
Scientific evidence supports positive effects of green space on 
health outcomes. However in urban environments green pace is 
relatively scarce, moreover it is often subjected to development 
due to densification policies. Our research aims to produce 
evidence on spatial differentiation of health promoting urban 
green space in Flanders (Belgium), suitable for actionable 
spatial planning in a Western European urban setting.

Markus Appenzeller, MLA+
Acti(nno)vation – different ways to an active lifestyle

More and more people are suffering from the negative effects 
of too little physical activity. At the same time Covid has 
shown us the role and importance of public space as a place 
to meet and interaction a social beings. 

By creating more public space of certain qualities, we can also 
seduce people to live a more active life. There are different 
ways of achieving this. The presentation will show approaches 
and real examples of Acti(nno)vation. It will investigate the 
conditions, the processes and the stakeholders needed to 
create spaces that move us.

Elisavet Tsekeri
The "human community" in the eye of the future cities' 
vision. The VARCITIES Project approach

In an increasingly urbanized world, governments and 
international corporations strive to increase productivity 
of cities, recognized as economy growth hubs, as well as 
ensuring a better quality of life and living conditions to citizens. 
Although significant effort is performed by international 
organizations, researchers, etc. to transform the challenges of 
cities into opportunities, the visions of our urban future are 
trending towards bleak. Social services and health facilities are 
significantly affected in negative ways owed to the increase in 
urban populations while issues such as air pollution and urban 
heat islands are being exacerbated. Nature will struggle to 
compensate for this in future cities, as rural land is predicted 
to shrink by 30% affecting livability. VARCITIES puts the citizen 
and the “human community” in the eye of the future cities’ 
vision. The vision of VARCITIES is to implement real, visionary 
ideas and add value by establishing sustainable models for 
increasing H&WB of citizens that are exposed to diverse 
climatic conditions and challenges around Europe through 
shared public spaces that make cities livable and welcoming.

ActiCity: designing physically active cities
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Organisers: ISOCARP and UN-Habitat             
Partners Urban Health: WHO, Metropolis/UCLG 

Co-chairs:
Elisabeth Belpaire, Board ISOCARP + Co-lead Community of 
Practice Urban Health, and Pamela Carbajal, Urban Planning 
& Urban Health Expert, UN-Habitat 

Cities face increasing threats from climate change related 
impacts putting the wellbeing of their citizens at risk. Climate 
change directly impacts the health of urban residents 
via disasters but also increased air pollution and rising 
temperatures which can endanger key health related urban 
systems. While climate and biodiversity crisis are the greatest 
health threats, the world is still coping with the Covid19 
pandemic. Mental health conditions are increasing worldwide 
and non-communicable diseases are the global epidemic 
of the 21st century. The way this plays out can be very 
different in each local context and city, and can affect diverse 
citizens and communities differently. At the same time this 
is an unprecedented opportunity to improve environmental, 
physical and mental health & wellbeing, while also taking into 
account citizens diversity, age, gender. 

The event hosts a panel debate and provides the space for 
interactive discussion. What planning opportunities and 
strategies to improve health & wellbeing of urban residents 
and families in this crisis context? 

How to use planning tools to mitigate or adapt to climate 
change, and build healthier communities? Looking at health 
& wellbeing through a regional lens, what lessons, and 
what concepts are being explored in the context of arid 
environments? The panel includes experts from ISOCARP’s 
Community of Practice on Urban Health, Partners, Institutional 
members and ISOCARP Institute 

Moreover, the event gives the opportunity for partners to 
increase awareness about key health and urban planning 
links; disseminate and promote tools for local use, including 
the Sourcebook ‘Integrating Health into Urban and Territorial 
Planning’ (UN-Habitat/WHO); and engage with new partners 
and cities to broaden the Urban Health network.

Panel 

• Antonia Cornaro, Co-chair ITACUS, Underground Space
Planning Expert

• Charles-Edouard Delpierre, General Manager Urban,
Tractebel

• Federico Ailli, Project Manager, ISOCARP Institute

• Huda Shaka, City Advisor, ISOCARP CoP Urban Health

• Dr Slawomir Ledwon, Urban Planning Expert ActiCity,
ISOCARP CoP Urban Health

Urban Health Forum - part 1     
“Planning for health & wellbeing in a time of climate crisis” 

Organisers: ISOCARP and UN-Habitat             
Partners Urban Health: WHO, Metropolis/UCLG 

Co-chairs:
Elisabeth Belpaire, Board ISOCARP + Co-lead Community of 
Practice Urban Health
Pamela Carbajal, Urban Planning & Urban Health Expert, UN-Habitat

This workshop will use the Sourcebook ‘Integrating health in 
urban and territorial planning’ as a framework and will build 
towards the development of training modules. The workshop, 
will address various contexts including an Arab regional focus, 
making use of global and regional urban trends. Moreover, it 
will use climate change as an entry point, while considering 
current multiple crises.  

Cities face increasing threats from climate change related 
impacts putting the wellbeing of their citizens at risk. Climate 
change directly impacts the health of urban residents via 
disasters but also increased air pollution and rising temperatures 
which can endanger key health related urban systems.

While climate and biodiversity crisis are the greatest health 
threats, the world is still coping with the Covid19 pandemic. 
Mental health conditions are increasing worldwide and non-
communicable diseases are the global epidemic of the 21st 
century. The way this plays out can be very different in 
each local context and city, and can affect diverse citizens 
and communities differently. At the same time this is an 
unprecedented opportunity to improve environmental, 
physical and mental health & wellbeing, and more equity. 

The overall objective of the workshop will be to discuss links 
between health, climate and urban planning; illustrate the 
main elements and actors to make integration of health in 
urban and territorial planning happening. The session will have 
an interactive exercise. Participants will have an opportunity 
to interact, learn from each other, feedback the tool,  and take 
the lessons learned to their practice.

Urban Health Forum - part 2 
Workshop “Integrating Health into Urban and Regional Planning”    
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Special Sessions

Description of the Session
Rapid urbanisation often results in a uniform infrastructural 
development, which compromises on liveability. Commercially 
mass-produced building materials and designs largely dominate 
the urban fabric. This generates not only low quality of life, but 
also compromises meeting the Paris Agreement, which calls 
for cutting 90% of GHG emissions from buildings by 2050. 
Sustainable and local context tailored solutions exist too, but 
they are mostly hard to upscale and cover less than 1% of the 
urban fabric. As per the World Bank, 60% of the infrastructure 
the world will see in 2030 is yet to be built. This means we have 
entered a critical decade which will determine the quality of 
urban dwellers' life for several decades in the future. It is hence 
necessary to identify a third alternative way of building cities 
today. 

Over the last two years, UNICITI has been leading research 
on how we can meet today's urban infrastructure and housing 
needs without compromising on liveability and sustainability 
under its program A Third Way of Building Asian Cities. The 
program was launched in a special session at the 55th ISOCARP 
Planning Congress in Jakarta and focuses on bringing together 
unscalable manufacturing processes with local knowledge and 
craftsmanship, which will allow to build at pace while building 
unique cities. The program's International Working Group 
of Experts (IWGE) brought together a number of prominent 
international urban practitioners and institutions. With 
UNICITI's knowledge and coordination support, the IWGE does 
research in 3 directions: 
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1. Alternative building materials and construction techniques,

2. Alternative urban development models,

3. Alternative policies and regulations.

1. Alternative building materials and construction techniques
can help make buildings energy efficient, lower their GHG
emissions and offer localised solutions that bring out a unique
visual identity of the place. Techniques such as compressed
stabilised earth blocks (CSEB), building high rises with wood,
combining 3D printing andprefabricated or modular building
approaches with local materials and designs, or circular
economy in construction materials are explored.

2. Alternative urban development models go hand in hand
with the above. For example, high rise development highly
limits the choice of building forms and construction materials
(concrete, steel, glass, aluminium) while the manufacturing of
these contributes to 11% of global CO2 emissions (UNEP). In
contrast, a high density low and medium rise model opens up
a much broader spectrum of building materials and designs.

3. Alternative policies and regulations: Large scale
construction companies and real estate developers lead the
construction market and prioritise the economy of scales.
Urban development for liveability hence requires public
policies and regulations that favour sustainability and quality
of life. Here, smaller players can better contribute and bring
in more diversity and local context tailored solutions. Such
regulations have proved successful in creating a vibrant public
realm, for example form-based codes in the United States.

The session will actively engage participants in the on-going 
work of the IWGE and build on the 55th ISOCARP Planning 
Congress' special session, which received strong interest from 
participants. It will share selected outcomes of the research 
conducted by UNICITI and the IWGE in 2020-2021 and offer 
ISOCARP members the opportunity join its international 
network. 

The session will be divided into three parts:

1. A setting the scene part (45 minutes) will present latest
outcomes of UNICITI's and IWGE's on-going research in the 3
above-mentioned verticals.

2. A working part (40 minutes) will open the floor to
participants to jointly discuss challenges and opportunities
arising in their respective countries to making their cities
unique, sustainable and liveable. Depending on the room
arrangements, participants may divided into smaller thematic
groups.

3. A conclusive part (5 minutes) will present key points taken
from the discussion and outline ways in which ISOCARP
members could further engage with the IWGE.
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Special Sessions

The session argues that the historical resilience of port cities is 
embedded in a maritime mindset or port city culture, a strong 
and dedicated collaboration among diverse groups of public and 
private actors from different backgrounds around shared values. 
It is therefore important to assess, find and reinforce these 
shared values in light the challenges of today. The importance 
of close port-city-region relations, and shared values, has been 
emphasized by various scholars and organizations (e.g. OECD, 
AIVP, RETE). While the economic effects of port city collaborations 
have been studied, an examination of socio-spatial impacts and 
the integration of port and city regions and the role of planning 
therein is still missing. Today, many ports are carefully assessing 
stakeholder involvement in the port to address challenges of 
climate change, but such transitions also involve frictions and 
solutions towards resolving them are not yet clearly emerging. 
Port city regions need to find new ways to connect stakeholders 
in values-based negotiation. 

The session asks: How has planning facilitated, hindered or led 
transitions in port cities over time? How have port and city actors 
from around the world started to tackle development towards 
zero-emission, zero-waste shipping, circular economy principles, 
and sustainable urban development? How will port city regions 
evolve after the current crisis at a time when political leaders 
and societies embrace nationalistic ideas effectively countering 
the globalization that makes ports thrive? 

Description of the Session
Port city regions are key locations in the post-oil transition and 
merit specific attention from planners. Located at the edge of 
water and land, ports are gateways to nations and continents, 
they are industrial and often petroleum hubs with important 
negative externalities for the neighboring urban and rural 
spaces. Port cities are hubs of global services and decision-
making with a long tradition of resilience, with an astounding 
capacity to bounce back after disasters and to adapt to political, 
economic, social or other challenges. The larger port city region 
has come to host port functions in often non-continuous ways 
in the absence of clear institutional and planning frameworks. 
This session argues that planning post-oil port city regions, 
due to their complexity, can be paradigmatic for sustainability 
transitions in other areas of activity. It argues for an integrated 
consideration of spatial forms-such as port, water, road and 
rail infrastructure or urban areas-, social structures, including 
political and legal frameworks-and cultural patterns, often 
expressed in architectural and urban form as well. It further posits 
that planning the post-oil transition requires an evolutionary 
approachi and collaboration among diverse stakeholders and 
the creation of shared values as a foundation for planning. 

Planning for the future can be based on best practices, but it 
also needs to critically assess failures. We need to study the role 
of planning in transitions and at times of crisis, as the COVID-19 
has just reminded us. 
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Agenda

The agenda below provides an overview of the session. The 
event will feature a keynote speech from the newly elected 
ISOCARP president Pietro Elisei and an international speakers' 
panel (3-4 panellists and a moderator).

Content

The format of the session combines a panel discussion with 
an interactive exercise: a World Café. This will promote 
cross-learning and knowledge transfer between participants 
and speakers. The speakers will discuss innovative solutions 
for climate resilience and provide insights from relevant 
EU projects. Participants will be encouraged to reflect on 
opportunities and challenges faced by these projects and 
collaboratively apply a problem-solving approach. The 
session will focus on the advancements driving forward the 
transition to low-carbon and resilient cities and communities. 
It will consider innovations such as positive energy blocks 
and nature-based solutions, but also important elements to 
achieve successful long-term implementation, such as public 
engagement, political acceptance, and social justice.

Background

The ISOCARP Institute is organising a special session 
about innovative solutions for climate resilient cities and
communities in connection with the ISOCARP World Planning
Congress. The Congress takes place in Doha, Qatar, and will
bring together professional planners, architects, researchers, 
and policymakers from around the world. Particularly, this 
session integrates into "Track 4: Resilience and Adaptability" 
of the Congress and discusses key elements regarding the 
shaping of strategies to enhance climate resilience in cities. 
Insights will be drawn from the ongoing Horizon 2020 EU 
projects in which the Institute is involved: +CityxChange, 
VARCITIES, and JUSTNature.

Audience

The session targets the general audience of the Congress and
welcomes professional planners, practitioners, researchers, 
Young Professional Planners (YPPs) and government officials. 
In view of the interactive session following the speakers 
panel, the maximum number of attendants is limited (Approx. 
30-35).

ISOCARP Institute: Innovative Solutions for Climate 
Resilient Cities and Communities

Side Events

Background: Women-in-Planning at the WPC a 'first' 

At this World Planning Congress in Doha, ISOCARP is holding 
in-person Women-in-Planning events, by and for women, for 
the first time in ISOCARP's history! The events are bringing 
together professional women in planning and placemaking 
from across the world, from different ages and diverse 
fields including practitioners, academics, public servants, 
government officials, young planning professionals, and 
students. The informal events act as a source for inspiration, 
exchange, learning and international leverage and offer a 
unique opportunity for meeting in-person, building support 
and networking friendships. The events on the 9th and 10th of 
November are jointly organised by ISOCARP and the Ministry 
of Municipalities and Environment of Qatar, and warmly 
supported by the women keynote speakers of the congress.

'Shared Journeys and Coffee' event programme

A morning networking event where women planners and 
placemakers share their personal experience and professional 
journeys or a specific perspective. Includes keynote speakers, 
women planners from ISOCARP and MME. A unique 
opportunity for participants to hear inspiring stories from 
speakers representing different regions, ages and histories. 
Followed by Q&A and discussion over coffee/tea.

Women in Planning Event: Shared Journeys and Coffee

Women in Planning: 'Walk and Talk'
Background: Women-in-Planning at the WPC a 'first' 

At this World Planning Congress in Doha, ISOCARP is holding 
in-person Women-in-Planning events, by and for women, for 
the first time in ISOCARP's history! The events are bringing 
together professional women in planning and placemaking 
from across the world, from different ages and diverse 
fields including practitioners, academics, public servants, 
government officials, young planning professionals, and 
students. The informal events act as a source for inspiration, 
exchange, learning and international leverage and offer a 
unique opportunity for meeting in-person, building support 
and networking friendships. 

The events on the 9th and 10th of November are jointly 
organised by ISOCARP and the Ministry of Municipalities and 
Environment of Qatar, and warmly supported by the women 
keynote speakers of the congress. 

'Walk and Talk' event programme

This early morning event is an opportunity to kickstart the 
day with an inspiring walk through the unique Msheireb 
neighbourhood. During the walk participants will explore 
and reflect on a number of topics in smaller breakout groups 
moderated by selected women planners, including a congress 
keynote speaker. The trip includes a coffee break and will end 
at the congress venue in time for the Plenary Session at 9am.
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Research Paper  

 

Does maritime mindset facilitate the processes of 
industrial symbiosis (IS) in port city territories? 

Lucija AŽMAN MOMIRSKI, University of Ljubljana, Slovenia 

 

Abstract 

Private and public actors encounter difficulties in implementing the technological and 
organisational design of industrial ecology (IE) due to its complex nature. IS is a sub-area of IE 
that focuses on the study of industrial networks in which resources are shared and valorized, and 
on networks of actors, and consists of disparate units that share and valorise unused resources 
such as materials, energy, information, services or technologies in order to increase the circularity 
of the industrial system. The ports are the place with the highest concentration of chemical, fuel 
and energy production facilities, a strategic area for energy supply, many times with a decive 
(petro)chemical sector and a focal point for the development of IS, as a large number of objects 
from different industrial sectors are concentrated here. The keys to IS are collaboration between 
the stakeholders and the synergistic possibilities offered by geographic proximity. The obstacles 
to the implementation of IS are the lack of exchange of information between actors, the lack of 
cooperation and trust between actors and the lack of awareness among local communities. 
Collective maritime thinking (we all belong to the port, the port belongs to us), typically 
developed in port city territories and increasing identification with port development and port 
processes, could reduce the above-mentioned obstacles to IS implementation, at least in port city 
territories. 

 

Keywords 

Industrial symbiosis, port city territories, maritime mindset 
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1. Introduction   
One of the most important environmental issues in port city territories remains waste management and 
when looking at monitoring indicators, port waste was the most monitored issue, with energy efficiency 
consistently in second place since 2013 (European Sea Ports Organisation, 2013; Darbra et al., 2020). 
Ports are locations for resource-intensive industries that benefit from the proximity of ship loading and 
unloading. Port-related activities are generally heavy industrial activities such as refineries, chemical 
plants, steel and coal production, pulp and paper processing, aerospace and renewable energy 
generation (Merk, 2013; Merk, 2011). 

Using waste as a resource instead of disposing of it as waste makes the circular economy (CE) a closed-
loop economy. It takes the two ends of a linear product life cycle - namely resource acquisition at the 
beginning and product disposal at the end - and combines them into a closed loop in which the materials 
contained in end-of-life products are extracted and used as resource inputs for the production of new 
products. Industrial ecology (IE) focuses on the study of industrial networks in which resources are shared 
and valorised. Industrial symbiosis (IS) is a sub-area and an outstanding concept of IE that focuses on 
networks of actors and consists of disparate units that share and valorise unused resources such as 
materials, energy, information, services or technologies in order to increase the circularity of the 
industrial system. IS engages “traditionally separate industries in a collective approach to competitive 
advantage involving physical exchange of materials, energy, water and by-products. The keys to industrial 
symbiosis are collaboration and the synergistic possibilities offered by geographic proximity” (Chertow 
2000, 2007). Opinions differ among researchers on the need for geographical proximity for industrial 
symbiosis to succeed: it is ‘neither necessary nor sufficient’ to IS, which extends the perimeter of IS to 
non-physical flows such as information, knowledge, technologies and services (Laybourn, 2006). IS 
becomes a model of sustainability when it can manage four pillars: Eco-Efficiencies, Collaboration, 
Adaptability, and Proximity (Lombardi, Laybourn, 2012). Two models of industrial symbiosis exist: the 
self-organized industrial symbiosis model and the planned industrial symbiosis model (Chertow, 2007).  

Private and public actors encounter difficulties in implementing the technological and organisational 
design of IE due to its complex nature. In some cases, IE is even regarded as the basis of the CE. The 
obstacles to the implementation of IS are the lack of exchange of information between actors, the lack of 
cooperation and trust between actors and the lack of awareness among local communities.  

The ports are a hot spot for the development of IS, because it concentrates a large number of sites from 
various industrial sectors. Social and institutional pressure on ports to reduce their environmental impact 
is increasing, as is the possible depletion of some resources. Typically, local actors might act to create 
local physical and governmental conditions that favour the emergence and further development of IS in a 
given regional industrial system. 

This paper aims to show that the social and cultural connections between actors (citizens, stakeholders, 
workers, owners, etc.) have an important influence on complex systems such as port cities and 
technological innovations such as IS. To achieve this goal the research was conducted in several steps: 
first through a review of selected research on IE in port city territories, then through research on IS and 
on maritime mindsets. Premise and research questions grew out of insights. Further the concept of 
community was highlighted which could explain the firmness of maritime mindset. 
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2. Background research  
Three sources were selected for the background research. The authors (Juliette Cerceau, Nicolas Mat, 
Guillaume Junqua, Lin Liming, Valérie Laforest, Catherine Gonzalez) from the Ecole Nationale Supérieure 
des Mines d'Alès in Alès Cedex and the Ecole Nationale Supérieure des Mines de Saint-Etienne in SAINT-
ÉTIENNE, all in France, have produced an international overview of IE implementation in port city areas 
(Cerceau at al, 2014), which focuses on port IE initiatives and the contribution of ports to IE planning and 
development in port cities. This is the first transcontinental study on IE initiatives in ports that focuses on 
IE theory, policy and implementation transfer and replication in other port contexts. A research paper 
(partly funded by the LUMAT (Implementation of Sustainable LandUse in Integrated Environmental 
Management of Functional Urban Areas) project under the INTERREG CENTRAL EUROPE programme) 
predicted a model for IS and/or urban symbiosis (UrS) (UrS is an extension of IS and is defined as "the use 
of by-products (wastes) from cities (or urban areas) as alternative raw materials or energy sources in 
industrial operations (Dong, 20 )) and possible scenarios for IS development between economic actors in 
the municipality of Kranj in Slovenia (Ažman Momirski, 2019), highlighting important conclusions about 
the actors involved. In 2021, the European Journal of Creative Practices published a volume entitled Port 
city cultures, values, or maritime mindsets: how to define and assess what makes port cities particular, 
under the editorial direction of Carola Hein, Sabine Luning and Paul van de Laar (Hein et al, 2021). 

The study of Cerceau et al. (2014) was methodologically based on the selection of port cities, case studies 
of port IE initiatives, the type of port regions (following the typology of Ducruet et al. (2013)) and port IE 
actors, i.e. port authorities, local authorities, national governments, companies, network actors and 
research actors. The authors found that IE cases are relatively numerous in ports in Europe: Port IE 
initiatives exist in the Netherlands, Belgium, the UK, Spain and France. There are North American port 
authority IE initiatives and there are numerous cases in Asia: in China, South Korea, Japan. The port IE 
initiatives inventoried and documented were carried out also by large Moroccan and Algerian companies. 

The research questions of the study of Cerceau et al. (2014) included two: 'to what extent do port IE 
initiatives participate in local planning or development and to what extent do port IE initiatives spread 
their influence spatially'? Some port IE initiatives seek to limit negative externalities and optimise 
resource management of port-related industrial activities. These approaches assume that port IE 
initiatives must focus on developing the IE potential of the port area. The role and value of the port for IE 
is thus limited to the boundaries of the port area. Other IE initiatives for the port aim at developing 
interactions between the port and the city and beyond with the whole port city territory. These 
approaches thus strengthen the local role and value of ports in implementing IE on the ground. As 
neighbours of large urban areas, ports open up their administrative boundaries by developing IS at the 
interface between port-related activities and industrial activities (this is an example of porosity between 
the city and the port (Ažman Momirski et al, 2021b)). As drivers of local economic development, ports act 
as levers for the implementation of sustainable policies at regional level. Finally, some IE port initiatives 
develop the exchange of by-products and resources. These patterns highlight that despite the 
competitive environment between ports, national and international resource and waste management 
issues require new forms of cooperation between stakeholders in port city territories. Cooperation 
between ports and port companies should not be seen as an obstacle to revitalising the port's economic 
base, but rather as a necessary precondition (Van Klink, 1998). It also underlines the need for a gradual 
involvement of the different stakeholders in the port: the exchange of material and energy flows in the 
port is closely embedded in local social networks (Ashton, 2008).  

Port IE patterns are defined based on the contemporary understanding and representation of the main 
objectives of port IE initiatives by port IE stakeholders. As IE is constantly evolving through innovation and 
the invention of new practices related to by-product and resources exchange, port IE patterns must also 
evolve and follow this continuous improvement process of port IE. 
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It seems that the success of implementing IS and/or UrS is not to consider IS only as a business model, 
but to focus on the actors and stakeholders, their cooperation, trust building and information sharing.  
This delicate field of action and research is a necessary basis for the further development of IS and/or UrS 
and its inclusion in the space where co-design, participatory planning processes and negotiations are 
gradually becoming part of urban strategies. During the research in the municipality of Kranj, we created 
a questionnaire to obtain information about open source resources in enterprises and the demand for 
raw materials as a precursor to IS and/or UrS. The questionnaire was submitted and/or sent to the 
selected companies in spring 2018 and contained several questions (Does the company use an internal 
waste exchange model? Does the company use an external waste exchange model? Does the company 
use the generated by-products model? Does the company use the generated by-products model for 
internal use? Does the company use the generated model of by-products from external sources? Does 
the company use a business activity model based on IS, such as the online platform for waste exchange 
between companies? Does the company use an IS business model which focuses on product 
manufacturing?). If any of the answers were positive, we asked respondents to describe how this model 
works in their company. 

Two problems arose during the implementation. The first problem was contacting the listed companies 
because it involves trade secrets that most companies do not want to disclose (Ažman Momirski et al, 
2021a). The second problem was of a substantive nature. The companies are not familiar with the 
concept of IS and/or UrS and do not understand what is meant by it.  Therefore, it was impossible to 
simply send a questionnaire to the companies and expect a response. The surveys were therefore 
conducted in the form of a discussion or explanation of the characteristics of IS and/or UrS. As a scientific 
experiment, this approach failed, although we did get some important individual opinions on IS and/or 
UrS. We recognised that the identification of IS and/or UrS development potential and methods, tools 
and instruments could focus primarily on stakeholder engagement and education. As Rončevič and Fric 
(2018) also note, the concept and practice of IS is not well known even among a small group of 
organisations actively involved in waste management. This observation is in line with our experience 
during the research. IS requires the development of coordination, trust and information exchange 
between (economic) actors (Baas and Boons, 2007). Other papers focus on social actors and IS (Fric, 
2015a), on a multidisciplinary social approach to the study of IS networks and the influences of socio-
cultural factors on the structuring of IS networks, concluding that most IS are underdeveloped and poorly 
understood (Fric, 2015b; Fric, 2016). IS networks cross the boundaries of different systems, which include 
the social system (Fric et al, 2020). 

We can also find specific values, mentalities and cultures that drive socio-spatial developments in port 
cities. The question which arises is about the sense of community, identities, belonging and social 
diversity, and how common values can be found in the midst of diverse value orientations motivated by 
different socio-economic interests (Geschiere, 2009). In port cities, there is a collective awareness of 
land-water connections, an awareness that makes the port city special (Hein et al., 2021). Planning for 
the future is guided by social and cultural values, and the professionals involved in such spatial/cultural 
transitions participate in specific 'urban planning cultures'. The result is a maritime mindset that supports 
port functioning and facilitates water-based, shipping-related interventions; alternatively, its absence can 
lead to resistance to port- and shipping-related practices (dredging, infrastructure for logistics, etc.). 
These maritime mindsets are often supported by a general preoccupation with water. 

3. Premise and research questions 
The premise that emerged from these brief reflections was: Does maritime mindset facilitate the 
processes of IS in port city territories?  

To test this premise, we focused on a number of questions:   
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What is maritime mindset? How is it structured? Is maritime mindset something that refers to a 
particular employment or social structure? Does maritime mindset influence the actors in the IS business 
models? Does the maritime mindset build cooperation between actors, increase their trust and enable 
better communication? Is maritime mindset a value that has evolved from the past into the future? How 
does this all influence planning issues? 

4. On community in port city territories  
Community is a number of people bound together by the fact of being in the same place, in our case port 
city territory. It can also mean the "common people" (not the rulers or the clergy) and the fellowship, 
community, the friendly interaction with each other. It is a group of people who have a certain 
characteristic in common. 

Community is very strong in rural areas because people are aware of the forces of nature and help each 
other in overcoming these forces. Also, some work and activities can only be done with the help of the 
community, as a single person is not able to manage such an amount of work. Important for the 
definition of a sense of community are lasting relationships that go beyond immediate genealogical ties. 
That builds identity and role in social institutions such as family, home, work, society or humanity as a 
whole. 

Community represents a public spirit, active interest in public welfare or the good of the community. It 
can share common intentions, beliefs, resources, preferences, needs and risks. All those issues affect the 
identity of the community members and their level of cohesion. 

People who live in port city territories by the sea may also be aware of the almighty power of the sea 
when it comes to the forces of nature that man overcomes when ships sail from one end of the world to 
the other. Disasters very often manifest themselves through the water. People and communities that 
anticipate difficult circumstances are more likely to work together. The human connectedness that 
develops in times of crisis may be at least partly responsible for collective community cohesion. This 
attitude can be a historical, present and future reason for shaping the maritime mentality in port cities. It 
has a more general connotation than a specific occupation or social structure. As it builds trust, the 
maritime mindset could be of particular importance for the implementation of projects like IS. 

Water is the common denominator that structures the maritime mindset and influences the collective 
social identity of citizens, the space they live in, the infrastructure they use and the port cities as a whole. 
This collective consciousness in port cities enables developments and spatial organisations that would be 
more difficult to realise in other areas and territories that do not share these commonalities. The 
maritime mindset supports the functioning of the port and facilitates port city territories interventions. 
The lack of such a mindset can lead to resistance to port and shipping related practices. 

In spatial planning acting in the public interest, meaning acting for the common good of the community, 
is often neglected. Spatial planning directs the processes in space (Ažman Momirski, 2002) and controls 
them according to its procedures and methods. Spatial plans are legal acts by which the state, region or 
municipalities set the guidelines for interventions in space and the conditions for their implementation. 
The basic task of spatial planning is placing and arranging activities in space. If the partners in the 
planning of the port city territories regularly motivate and inform the community about the current 
status of the area's development and invite citizens to participate, get involved and stay informed, the 
dialogue and cooperation between community, investors and planners will be fruitful. Combined with the 
trust enabled by a maritime mindset, such a process may be beneficial for a complex spatial task like IS 
implementation. 
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5. Conclusion  
Sometimes communities are unaware of the environmental and social benefits of IS and are reluctant to 
see an increase in industrial activities nearby, especially in port city territories. The lack of community 
awareness can also stop the development of IS projects. On the other hand, a community that is well 
informed about IS and its potential benefits can be a driving force for the implementation of an IS 
project. Collective maritime thinking (we all belong to the port, the port belongs to us), typically 
developed in port city territories and increasing identification with port development and port processes, 
could reduce obstacles to IS implementation, at least in port city territories. 
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