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The integrated and socio-ecologically resilient development of 
desakota in the context of shrinking cities in Liaoning, China

中国辽宁城市收缩背景下城郊地区的一体化与社会生态弹性发展
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CONTEXT

CHAPTER 1
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1.1 Moti vati on
CONTEXT

URBAN DESAKOTA

"DESA""KOTA"

RURAL

Made by author
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CONTEXT

HOUSES

FARMLAND

FACTORIES

1.1 Moti vati on

Source: Quan, 2023
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Source: Deng, 2022

Polluti ng factories in Liaoning's desakota Abondoned building in Liaoning's desakota Low environmental quality of Liaoning's 
desakota

Photographed by author Photographed by author

CONTEXT

1.1 Moti vati on
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1.2 The Introducti n of Liaoning Megaregion

Suff ering from populati on loss and GDP decline

CONTEXT

Population density of China and 14 cities in Liaoning Province
Data based on Worldpop, made by author 

Population density

Boundary of Liaoning

Population (million) Natural population 
growth rate （%） GDP (trillion)
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CONTEXT

Population density & GDP distribution in China
Made by author 

Population density

GDP

Location of megaregion

Liaoning

Realm of megaregion

1.2 The Introducti n of Liaoning Megaregion

Less competi ti ve than other megaregions in China
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CONTEXT

Population density

0.47-0.87

0.87-0.92

0.92-0.96

0.96-0.98
0.98-1

Pop2020/Pop2010

Shrinking cities in China, 2000-2010
Source: Long, 2016. Edited by author 

1.3 Urban Shrinkage in Liaoning



10/73

CONTEXT
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The Boom Period The Growth-oriented Period Nowadays

Urbanization rate of Liaoning
Urbanization rate of China
Population of Liaoning

1.4 Dual-track Process of the Emergence of Desakota in Liaoning
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PROBLEMATIZATION

CHAPTER 2
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2.1 Problems Faced by Desakota in Liaoning
CONTEXT

Neglected in Planning

Shenyang Modern 
Metropolitan Area

Coastal Economic Belt

Spatial structure plan of towns in Liaoning province
Edited by author, based on Liaoning Province Spatial Planning 2020-2035

Liaoning provincial spatial masterplan
Edited by author, based on Liaoning Province Spatial Planning 2020-2035
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Division of 4 types of villages
Source: Liaoning Province Spatial Planning 2020-2035
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2.1 Problems Faced by Desakota in Liaoning
CONTEXT

Marginalization

Low population density, GDP and employment

Per capita disposable 
income of rural residents

Per capita disposable income 
of urban residents

(Yuan)
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2010               2011             2012              2013               2014              2015               2016             2017             2018               2019               2020               2021

Population density and GDP of cities in Liaoning 2021
Made by author

Population density

GDP of cities

City

GDP distribution

Income of urban population

Income of rural population
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CONTEXT

Marginalization

 Low availability of public services

Healthcare and school heat map of Liaoning
Made by author

Low-quality healthcare and middle school in desakota
Source: Internet

Train line

National highway

Healthcare heat map

School heat map

City

Train station

2.1 Problems Faced by Desakota in Liaoning
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CONTEXT

Air pollution and industrial heat map of Liaoning 2018
Made by author

Pollution from factories and agriculture in desakota
Source: Internet

Socio-ecological degradation

 Air pollution in desakota

Industrial zone heatmap

Air pollution

Forest

Train line

City

National highway

2.1 Problems Faced by Desakota in Liaoning
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CONTEXT

Water pollution and water shortage in Liaoning
Made by author 

Socio-ecological degradation

Water pollution from rural factories in desakota
Source: Internet

 Water pollution in desakota

Dryland farmland

Industrial zone heatmap

Precipitation Index
severely dry

moderately dry

Paddy fi eld

Urban built area

River

City

Liao river

Plastic Waste in Rivers 
(kg per year)
high

low

Agricultural exposure 
to water stress

2.1 Problems Faced by Desakota in Liaoning
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2.1 Problems Faced by Desakota in Liaoning
CONTEXT

Infl uenced by Urban Shrinkage

Aging population

Increased gap of income and employment between urban and 
rural areas

Urban employed population
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Per capita disposable income of  
urban residents

Age structures of cities in 2021 in Liaoning  
Made by author, data based on Liaoning Statistical Yearbook 2022 and Guan et al., 2020
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Cannot innovate and transform 
to a desirable future

Socio-ecological value

Facilitate intergrated development

Marginalizati on

Socio-ecological 
Degradati on

CONTEXT

2.2 PROBLEM STATEMENT

Neglected in Planning

Neglect of the importance 
of ecosystems

Urban Shrinkage

Fail to rati onalize its 
strength and value

Vicious loop of socio-
ecological system
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CONCEPT

CHAPTER 3
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To revitalize desakota through socio-ecologically socio-ecologically 
resilient developmentresilient development and integrate desakota into integrate desakota into 
the megaregionthe megaregion as an important role in the context 
of shrinking citiesshrinking cities.

3.1 RESEARCH AIM
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How to achieve the socio-ecologically resilient socio-ecologically resilient 
development of desakota in the context of shrinking shrinking 
cities in Liaoning? in Liaoning?

3.2 RESEARCH QUESTION

1. What does socio-ecological resilience mean to desakota?

2. What's the current state of the social-ecological system in Liaoning's 
desakota? 

3. How does shrinkage aff ect the socio-ecological system of desakota 
in Liaoning?

4. How to regenerate the ecosystem and enhance human well-being in 
desakota?

5. How to ensure positive feedback between ecosystem and social system 
in desakota?

6. What socio-ecological values can desakota offer to the rest of the 
megaregion?

7. How can adaptive planning enhance the resilience of desakota's social-
ecological system?

Current Situation Future Transformation
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HEALTHY
ECOSYTEM

HUMAN
WELL-BEING

Provision of
Ecosystem Services

Protection of 
Ecological Integrity

RESILIENCE

persist, innovate and transform
in the face of change

Urban Shrinkage

Ecosystem Social system

3.3 Theoreti cal Framework
CONCEPT
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3.4 Conceptual Framework
CONCEPT
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METHODOLOGY

CHAPTER 4
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4.1 Main Methods
METHODOLOGY

1. Literature Review

5. Policy Analysis 6. Stakeholder Analysis 7. Elemental ApproachElemental Approach 8. Scenario BuildingScenario Building

2. Mapping 3. Case Study 4. Fieldwork & Interview

Government Planning Institution Villagers

Natural-Based Industry

Technology-Based Industry

Agricultural-related 
Industry Other Industry

Ecosystem Services Constituents of Well-being

Supporting

Security

Basic material for good life Freedom of 
choice and 

actionHealth

Good social relations

Provisioning

Regulating

Cultural

High

Medium

LowLow

Potential for mediation by socio-economic factors Intensity of linkages between ES and HWB

Strong

Medium

WeakWeak
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CASE STUDY
Wafangdian City

CHAPTER 5
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5.1  Introducti on of Wafangdian
CASE STUDY

City Center

Source: Internet
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5.2  Distributi on of desakota in Wafangdian
CASE STUDY

Center

Desakota Around the City Center

Desakota Far from City Center

Desakota with Tourism

Desakota with Clean Energy Industry

National Highway

Railway

Town Center with More Services

Town Center with Less Services

Train Station

Harbour

Urban Built-up Area

Road System

Township Boundary
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5.3  Problems of desakota in Wafangdian
CASE STUDY

5.3.1 Fragmented and Isolated

Neglected in municipal planning Lacking overall coordinati on

Municipal Territorial Spatial Masterplan of Wafangdian
Wafangdian City Territorial Spatial Masterplan (2021-2035), Government website

Township spatial planning  of each town
Edited by author, Government website
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CASE STUDY

5.3  Problems of desakota in Wafangdian

5.3.2 Suff ering from Socio-ecological Degradati on

Source: Internet

Source: Internet, Made by author
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CASE STUDY

5.4  Advantages of Desakota of Wafangdian

High connectivity Strong agricultural & industrial base

Rich tourism resources Clean energy resources

City Center

Desakota

Agriculture Resources

Clean Energy Resources

Tourism Resources

National Highway

Town Center with More Services

Town Center with Less Services

Train Station

Harbour

Urban Built-up Area

Railway
Township Boundary

Beach

Farmland

Paddy Field

Source: Internet

Advantages of desakota in Wafangdian
Made by author
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CASE STUDY

5.5  Cooperati on between Desakota
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CASE STUDY

5.5  Cooperati on between Desakota

5.5.1 Ecological Restorati on

Town Center with More Services

Town Center with Less Services

Green Corridor (mountain)

Blue Corridor (river)

Desakota with river restoration

Desakota with mountain restoration

Ecological restoration and blue-green system
Made by author
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CASE STUDY

5.5  Cooperati on between Desakota

5.5.2 Industrial Transformati on

Machinery 
Manufacturing

Building Material 
Industry

Textile
Industry

Little job opportunity for low-skilled workers

Cannot help villagers achieve economic growth 

Pollution

Current Industry New Possible Industry

Eco-tourism Clean Energy Eco-agriculture

Source: Internet
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CASE STUDY

5.5  Cooperati on between Desakota

5.5.2 Industrial Transformati on

Natural-Based Industry

Technology-Based Industry

Agricultural-related 
Industry Other Industry

Eco-agritourism Desakota

Smart Agro-Industrial 
Desakota

Eco Wellness Desakota

Clean Energy & Machinery 
Desakota
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CASE STUDY

5.5  Cooperati on between Desakota

5.5.3 Desakota Cooperati ve Clusters

Desakota Cluster Near City Center

Desakota Cluster Along Main Road

Desakota Cluster with Tourism

Other Desakota Cluster

National Highway

Railway

City Center

Desakota Near City Center

Other Desakota

Desakota with Tourism

Desakota with Clean Energy

Connection

Mountain Restoration

River Restoration

Strategic Point

Cooperative cluster of desakota in Wafangdian
Made by author

Industrial agglomerati on

Tourism or clean energy resources

Ecological signifi cance
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CASE STUDY

5.6  Vision of Wafangdian

Desakota 1

TOWN A

TOWN C
TOWN B

Desakota 2

Desakota 3

Socio-ecological
Value

URBAN

DESAKOTA

RURAL

Breaking down township borders 
to cooperate

Desakota as a connector between 
urban and rural areas

URBAN

STRATEGIC 
DESAKOTA

STRATEGIC 
DESAKOTA

STRATEGIC 
DESAKOTA

RURAL

RURAL

DESAKOTA CLUSTERDESAKOTA CLUSTER

DESAKOTA CLUSTER

DESAKOTA CLUSTERDESAKOTA CLUSTER

RURAL

RURAL

RURAL

RURAL

RURAL

RURAL DESAKOTA

DESAKOTA

DESAKOTA

DESAKOTA

DESAKOTA

DESAKOTA

DESAKOTA

DESAKOTA

A closely integrated and unifi ed system 
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CASE STUDY

5.6  Vision of Wafangdian

New City Cluster

Desakota Cluster

Train Station

Harbour

Tourism Belt

Development Belt
Road System

Mountain Restoration

River Restoration

Center

Desakota Around the City Center

Desakota Far from City Center

Desakota with Tourism

Desakota with Clean Energy Industry

Important Road

Railway

Vision Map of Wafangdian
Made by author
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CASE STUDY
Beiwang Village

CHAPTER 6



40/73

CASE STUDY

6.1  Overview of Beiwang Village

Green Corridor

Blue Corridor

Desakota Cooperative Cluster

Beiwang Village

Normal Desakota as Strategic Point

City/Town Center

Important Road

Railway

Position of Beiwang village in Wafangdian city
Made by author

Less Competi ti ve
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CASE STUDY

6.1  Overview of Beiwang Village

URBAN

DESAKOTA

RURAL

RURAL

RURAL

RURAL

RURAL

RURAL DESAKOTA

Beiwang Village

DESAKOTA

DESAKOTA

DESAKOTA

Strategic Point
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CASE STUDY

6.1  Overview of Beiwang Village

Well-managed farmland
Photographed by author

Abondoned farmland
Photographed by author

Big factories in Beiwang Village
Photographed by author

Small factories in Beiwang Village
Photographed by author
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CASE STUDY

6.2  Elmental Analysis of Beiwang Village
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CASE STUDY

6.3  Socio-ecological Degradati on of Beiwang Village
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CASE STUDY

6.4 

27 questi onnaire with villagers + 50 questi onnaire with workers

Familiarity with planning

Preferences for engagement in the 
planning phase

Engagement in planning Willingness to engage in planning

Views on the adopti on of the feedback

Public participation in desakota
Data from questionnaires, Made by author

Interviews during fi eldwork
Photographed by author
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ADAPTIVE PLANNING

CHAPTER 7
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Natural-Based Industry

Technology-Based Industry

Agricultural-related 
Industry Other Industry

Insufficient ecological conditions to support 
ecotourism and recreat ion and le isure 

industries

 No clean energy resources

ADAPTIVE PLANNING

7.1  Scenario Building

Mountains Farmland Factories River

Eco-agritourism Desakota

Smart Agro-Industrial 
Desakota

Eco Wellness DesakotaEco Wellness Desakota

Clean Energy & Machinery Clean Energy & Machinery 
DesakotaDesakota
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.1  Eco Agri-tourism Desakota

Urban Area

Industrial Zone

River
Connection

Bus Stop

Mountain

Desakota Cooperative
Cluster

Desakota

Surrounding Rural Area

Important Road

Railway

Overview of Beiwang village

Position of Beiwang Village
Made by author

Natural Based Industry

Agricultural-related 
Industries
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ADAPTIVE PLANNING

7.1 Scenario Building

7.1.1  Eco Agri-tourism Desakota

Strategies

1. Mountain preservation & wetland restoration 2. Transformation to ecological agriculture

  BEFORE   BEFORE  AFTER

Wetland Restoration

Mountain Preservation

  AFTER

Crop Rotation

Eco-agriculture
Knowledge Hub

Agroforestry

Engage surrounding rural farmers
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.1  Eco Agri-tourism Desakota

Strategies

  BEFORE   AFTER   BEFORE   AFTER

Neighbourhood 
activity center

Small park

Service center

Mountain Park

Mountain Park Handmade Workshops

Farming Experience

Fruit Pick-up

Restaurant & Hostel

Slow Traffi  c System

Agri-products Market

4. Social infrastructure upgrading3. Add agri-tourism activities
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.1  Eco Agri-tourism Desakota

Vision map

Residential houses

Factories

Public services

Service center

Farmland

Wetland

Main road

Trainline

Slow traffi  c system

Carriageway

Open spaces

Neighbourhood
activity center

Crop rotation

Agroforestry
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.1  Eco Agri-tourism Desakota
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.1  Eco Agri-tourism Desakota

Adjustment of governance model

Ecological Restoration

Develop Agri-tourism

Transformation to Eco-agricultureTransformation to Eco-agriculture
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ADAPTIVE PLANNING

7.1  Scenario Building

Beiwang village in the cluster

7.1.1  Eco Agri-tourism Desakota
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.2  Smart Agro-Industrial Desakota

Urban Area

Industrial Zone

River
Connection

Bus Stop

Mountain

Desakota Cooperative
Cluster

Desakota

Surrounding Rural Area

Important Road

Railway

Overview of Beiwang village

Position of Beiwang Village
Made by author
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.2  Smart Agro-Industrial Desakota

Strategies

1. Mountain preservation & environmental enhancement 2. Transformation to smart agriculture

  BEFORE   BEFORE  AFTER   AFTER

Smart Vertical 
Farming

Smart Agriculture
Knowledge Hub Farmers' Training Center

Training rural farmersSmart Agriculture

Smart Agriculture

Smart Agriculture
Monitor the condition of 

farmland

Monitor the condition of 
farmlandMonitor the condition of 

farmland

River Purifi cation

Mountain Preservation
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.2  Smart Agro-Industrial Desakota

Strategies

3. Implantation of agro-production and smart industries 4. Social infrastructure upgrading

  BEFORE   BEFORE  AFTER   AFTER

Sell to Urban

Agriproducts Collection 
From Rural Areas

Agriproducts Collection

Agriproducts Collection

Agriproducts Collection

E-commerce Center

Agro-production

Logistics & Storage

Neighbourhood activity 
center

Small park

Footpath

Footpath

Footpath

Footpath
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.2  Smart Agro-Industrial Desakota

Vision map

Residential houses

Factories

Public services

Service center

Farmland

Wetland

Main road

Trainline

Slow traffi  c system

Carriageway

Open spaces

Neighbourhood
activity center

Smart vertival
farming

Smart agriculture
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.2  Smart Agro-Industrial Desakota

59/73
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ADAPTIVE PLANNING

7.1  Scenario Building

7.1.2  Smart Agro-Industrial Desakota

Adjustment of governance model

Ecological Restoration

Transformation to Smart Agriculture 

Develop Agro-industry and E-commerceDevelop Agro-industry and E-commerce
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ADAPTIVE PLANNING

7.1  Scenario Building

Beiwang village in cluster

7.1.2  Smart Agro-Industrial Desakota



62/73

ADAPTIVE PLANNING

7.2  Principle Framework
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ADAPTIVE PLANNING

7.3  Evaluati on of Scenarios

30%
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ADAPTIVE PLANNING

7.3  Evaluati on of Scenarios

15%

15%
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ADAPTIVE PLANNING

7.3  Evaluati on of Scenarios

30%
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ADAPTIVE PLANNING

7.3  Evaluati on of Scenarios

10%
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ADAPTIVE PLANNING

7.3  Evaluati on of Scenarios

30%

15%

15%

30%

10%

Smart Agro-Industrial Desakota

Eco Agri-tourism Desakota 0.75/1
Final Score

0.74/1
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ADAPTIVE PLANNING

7.4  No-regret Strategies

River Purifi cation

Mountain 
Preservation

Neighbourhood 
activity center

Small park

Footpath

Footpath

Add greenery

1. Mountain preservati on & river purifi cati on 2. Removal of factories in the farmland 3. Neighbourhood upgrading

> Mountain preservation

> Removal of factories that pollute the river

> Wetland restoration along the river

> Restructure the farmland for eco-agriculture or smart 

agriculture

> Add small parks with sports facilities 

> Add greenery in neighbourhoods

> Reuse of warehouse as neighbourhood activity center

> Connecting settlements to natural spots
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ADAPTIVE PLANNING

7.5  Summary of the Adapti ve Planning ProcessSummary of the Adapti ve Planning Process
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CONCLUSION
&

REFLECTION



71/7371/73

To revitalize desakota through socio-ecologically socio-ecologically 
resilient developmentresilient development and integrate desakota into integrate desakota into 
the megaregionthe megaregion as an important role in the context 
of shrinking cities.

RESEARCH AIM

CONCLUSION

Spatial Planning
+
Governance Model
= A socio-ecologically resilient desakota

Adaptive Planning
Cooperation between Desakota
+
Connector between Ubran and Rural Areas
= A closely integrated & unifi ed system
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Adaptive PlanningAdaptive Planning → Socio-ecological ResilienceSocio-ecological Resilience Desakota

Flexibility and Adaptivity Scenario Building

Urban Shrinkage

CONCLUSION

CONCLUSION
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Contribution: 
> Desakota in a shrinking context
> Revitalize desakota through adaptive planning

Limitation: 
> Lack of discussion with planning experts

REFLECTION

REFLECTION
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THANK YOU FOR YOUR ATTENTION
:)


