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1. Background
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Influencing factors of urban heat: macroclimate
.
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Urban Heat Issue



Influencing factors of urban heat: Urban Heat Island
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Urban Heat Issue



Urban Heat Issue
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Urban Heat Issue
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physiological equivalent temperature (PET)



China is getting hotter
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Nanchang

Administrative District in Nanchang

By Author

Basic Information of Nanchang
Nanchang is the capital city of Jiangxi province as 
well as a key central city in the MYR Urban 
Agglomeration. It has 7,194.98 k㎡ with the 
population of 6.67 million.
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Nanchang-the “Furnace City”

Climate statistics of Nanchang in 2025
Visual Crossing Corporation. (2025). Visual Crossing Weather (Nanchang, July 2025) [Data set]. Retrieved from https://www.visualcrossing.com/

Macro-climate Characteristic

Nanchang’s macroclimate: sub-tropical monsoonal climate
Climate characteristic: hot, humid summers with abundant rainfall and mild 
winters, driven by strong seasonal monsoon circulation.

In 2025, Nanchang has more than 78 high-temperature days (daily maximum 
≥35°C), surpassed the previous record of 59 days set in 2022, making 2025 the 
year with the highest number of high-temperature days since meteorological 
records began in 1951 (China Meteorological News, 2025)

35°C
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Fast Urbanization

During the past 30 years, a lot of 
areas in Nanchang has been through 
a transition from traditional farmland 
towards urban area.

Urban area in Nanchang had 
increased from 4,830 ha to 12,090 
ha (150.31% increase) between 
2000 and 2013.
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Nanchang’s Urbanization

by author

Urban area by 1990

Urban area by 2010

Urban area by 2000

Urban area by 2020
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Current adaptation
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Nation scale
2013----National Climate change Adaptation Strategy
2022----Climate Change Adaptation Strategy 2035

Regional scale
UHI network in MYR urban agglomeration (Fang et al, 2023)

City scale
UHI network (Lan et al, 2025) / Nested cooling island
network (Wang et al, 2025)

Local scale

   ？ ？



2. Inequity in Heat Adaptation
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Distributional inequity
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Compact midrise Compact low-rise Open high-rise Open midrise Open low-rise
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Procedural Inequity
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Recognitional inequity

Stakeholder during the Process



Research Question:

How can site-specific design reduce heat risk at local scale, 
promoting equity in urban heat adaptation in Nanchang, China?
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3. Strategy: Vulnerability map
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Vulnerability = Sensitivity – Adaptive Capacity
(IPCC, 2014; 2022)

Heat Risk

Exposure Hazard
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Vulnerability = Sensitivity – Adaptive Capacity
(IPCC, 2014; 2022)

Income
(represented by 
housing price)

Building shade 
coverage

Tree Canopy
coverage

Health system 
Accessibility

Heat Shelter
Accessibility

Age
(14-, 65+)
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Sensitivity: 
Where are the easily affected people?

Adaptive Capacity: 
Where are the cooling resources?
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Vulnerability: Distributional 
inequity of cooling resources
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Vulnerability: Distributional 
inequity of cooling resources
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Vulnerability beyond Physical Form

Vulnerability + neighbourhood typology Vulnerability + Construction period



27

Vulnerability beyond Physical Form

No significant correspondence

There should be site-specific intervention 
for each type of neighbourhoods.



4. Strategy: Co-design
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Pilot Project Selection

Site Selection within High Vulnerability area
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Pilot Project Introduction
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Pilot Project Introduction

Before 2019 After 2021 Before 2019 After 2021
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Current Thermal Environment

8:00
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Current Thermal Environment
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Current Thermal Environment

12:00
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Current Thermal Environment

14:00
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Current Thermal Environment

16:00
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Current Thermal Environment

18:00
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Co-design workshop

Participants:9      Average age: 42

Interview: To learn the resident behavior pattern, demand 
and their knowledge base. 

Co-Design: Collect residents’ proposal about heat adaptive 
renovation. 

Participants:7      Average age: 45
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Interview: 
behavior patterns

Sports field

Tree canopy

Indoor public spaces

Other spaces

Wetland park (outside)
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Interview: Stakeholders in renovation
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Interview: Stakeholders in renovation



5. Strategy: Pattern Language
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Pattern language design
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Pattern language design
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Pattern language basis
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Pattern language design
ZONE1:
prioritized actions

ZONE2:
secondary actions

OTHERS:
supplementary
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Co-design process 
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Resident Proposals
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Resident Proposals

100m



51

Resident Proposals

100m
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Resident Proposals

100m
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Proposal Synthesis



54

Final Proposal
Layer 1 Layer 2 Layer 3
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Final Proposal
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Simulation of Intervention

16:00 Before 16:00 After
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Simulation of Intervention
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Recommendation 
Matrix Iteration
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6. Conclusion
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Conceptual Framework

This framework serves as a guiding structure for the 
transition from heat maladaptation toward equitable heat 
adaptation.
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Conceptual Framework

As identified in the problem statement, existing heat 
adaptation in Nanchang is constrained by a top-down 
governance approach that systematically overlooks heat 
risk mitigation.

Accordingly, governance method and heat risk are 
positioned in the first layer of the framework as two 
overarching dimensions that shape the entire adaptation 
process. 63



Conceptual Framework

The second layer emphasizes site-specific, local-scale 
design, an area that is largely absent from existing 
government planning. 
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Conceptual Framework

Through integrating pattern language into a participatory 
design process, this project aims to reduce heat exposure 
and vulnerability at the local scale.
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Conceptual Framework

Towards Procedural Equity
By integrating the heat-risk mitigation demands into 
governance and management.

Towards Distributional Equity
By implementing site-specific design into heat adaptation.

Towards Recognitional Equity
By valuing residents’ demand and proposals of heat stress 
mitigation.
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Thank you.
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