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RESEARCH CONTEXT: URBAN FORM AND CLIMATE

Understanding heat exposure through urban form

HEAT EXPOSURE VARIATION

Significant variation within cities; 

affects health and resilience.

CENTRAL ROLE

Urban form plays a central role in 

shaping local thermal conditions.

MORPHOLOGICAL DESCRIPTORS

Use: Fragmented or 

underexplained
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RESEARCH CONTEXT: URBAN FORM AND CLIMATE

Understanding heat exposure through urban form

HEAT EXPOSURE VARIATION

Significant variation within cities; 

affects health and resilience.

CENTRAL ROLE

Urban form plays a central role in 

shaping local thermal conditions.

MORPHOLOGICAL DESCRIPTORS

Use: Fragmented or 

underexplainedwe are here!
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RESEARCH CONTEXT: URBAN FORM AND CLIMATE

Urban form shapes urban (micro-)climate

CLIMATOLOGICAL INFLUENCE:

RADIATIVE EXCHANGE

CONVECTIVE FLOW

EVAPOTRANSPIRATION

MORPHOLOGICAL DRIVE:

SURFACE/MASS STORAGE

AIRFLOW OBSTRUCTION

RADIATIVE TRAPPING
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RESEARCH CONTEXT: URBAN FORM AND CLIMATE

Why intra-urban heterogeneity matters

INTRA-URBAN HETEROGENEITY (IUH)

Intra-urban heterogeneity describes the non-uniformity of urban spaces, as opposed to urban homogeneity.

Urban heat exposure varies 

sharply across short distances.

Microclimatic conditions are 

shaped by urban form.

Many adaptation plans still rely 

on oversimplified approaches.
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RESEARCH CONTEXT: URBAN FORM AND CLIMATE

Problem statement

DESCRIPTORS

Descriptors are often used without 

clear consistency.

HOMOGENEITY VS. HETEROGENEITY

Homogeneity is often assumed 

within spatial units.

SPATIAL VARIATION

Only few studies assess if 

descriptors actually capture real 

spatial variation.
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Systematic 
literature 

review

Developed 
parameter 

matrix

Evaluated 
descriptors
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RESEARCH METHODOLOGY: URBAN FORM AND CLIMATE

Review process and evaluation strategy

screened about 

200+ studies

scale, data type, 

formula, IUH 
detection, etc.

by: spatial resolution, 

correlation with thermal 
metrics, sensitivity across 
case studies

1.

Identify and categorise 

morphological descriptors used in 

urban climate studies

2.

Evaluate how descriptors capture 

intra-urban heterogeneity.

3.

Assess relationship with heat 

exposure and thermal variability.
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results
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RESULTS: COMMON GAPS IN THE LITERATURE

What’s missing in current practice?
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term_count: top50

• OVERUSE OF STATIC/AGGREGATED DESCRIPTORS

• LIMITED USE OF 3D OR VERTICALITY PARAMETERS
• FEW CROSS-SCALE VALIDATIONS
• SPATIAL HETEROGENEITY OFTEN NOT QUANTIFIED
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RESULTS: IUH TYPOLOGY

Parameter categories and families: 

urban form 

thermal 
conditions

domain domain
parameter

category

parameter

category

parameter

family

parameter

family
parameter

form-based

order-based

pattern-based

thermal structure

thermal dynamics

thermal 
patterning

volumetric form

srf. composition

green/blue infra.

directional
geometry

verticality

topography

spatial
configuration

distribution

geometric diversity

anthropogenic
characteristics

SUHI

thermal storage

built thermal mass

heat retention

airflow potential

ventilation potential

convective heat
transfer

humidity

evapotranspiration

heat exposure
gradients

hotspot clustering

temporal cycles

thermal zoning

∑ 287 

parameters
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RESULTS: TYPOLOGY TAXONOMY OF INTRA-URBAN HETEROGENEITY FOR CAPTURING HEAT EXPOSURE

Which descriptors capture IUH and thermal variation best?
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RESULTS: TYPOLOGY TAXONOMY OF INTRA-URBAN HETEROGENEITY FOR CAPTURING HEAT EXPOSURE

Which descriptors capture IUH and thermal variation best?
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what’s next?
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RESULTS: KEY FINDINGS + NEXT STEPS

Implications for urban climate models

DESCRIPTOR SETS

Need for descriptor sets that are 

multi-scalar and form-sensitive.

INTEGRATION

Suggest integration of vertical and 

spatial patterning metrics into 

existing classification systems.

CASE STUDIES

Opportunity for hybrid methods: 

morphology + climate sensitivity
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CONCLUSION AND OUTLOOK

Toward better climate-based urban classification

KEY TAKEAWAYS

- Urban form must be more precisely described to assess heat exposure.

- The descriptor matrix / taxonomy offers a path toward tailored classification methods.

- Next steps: Applying the framework to case studies and refining method selection strategies.
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classification of urban heat: a systematic review

thank you!
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