
THE ROLE OF URBAN CLIMATE MAP IN 

PHNOM PENH’S FUTURE DEVELOPMENT 

PLAN, CAMBODIA

Bunleng Se, Daniel M. Choi, Net Yav, Janalisa Hahne, Chandary Rang, Sebastian Kupsik, Nyda

Chhinh, & Lutz Katzschner



Outline

■ Land use map of Phnom Penh

■ Urban climate map of Phnom Penh

■ Urban climate analysis

■ Case study of simulation 

■ Urban climate design strategy

■ Guidelines for urban climate design recommendations and 
climate analysis

■ Case study of measurements

■ Climatology is active in climate protection and climate adaptation

■ What next?



Land use map of Phnom Penh in 2023

2003 2023



Urban climate map of Phnom Penh

Source: WP #5: Urban Climate of Build4People Project (2024)
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in mesoscale with a 

grid size of 20 m



Urban climate map data input
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urban climate

aspect
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wind statistics

Modular GIS process (mod_GIS using VDI guidelines)

Tair data

Source: WP #5: Urban Climate of Build4People Project (2024)



Urban climate analysis

city wide map

MESOSCALE: Urban Climate Analysis & Map
Climate functions, climatope characteristics, ventilation, heat load

MICROSCALE: Microclimate Analysis

Local climate conditions, effect of buildings and single vegetation

neighbourhood design and open spatial planning

Source: WP #5: Urban Climate of Build4People Project (2024)



From urban climate to local conditions

• For neighborhood design more specified 

analyses are needed. 

• Microclimate analyses show the effect of 

buildings or the influence of urban green 

and different open space materials. 

Source: WP #5: Urban Climate of Build4People Project (2024)



Underlying data of urban climate map

Effects of 

– individual building

– trees

– and surface materials

on microclimate

Source: WP #5: Urban Climate of Build4People Project (2024)



Case study of simulation 

Source: WP #5: Urban Climate of Build4People Project (2024)



Wind field (incoming wind from the Southwest) 

Source: WP #5: Urban Climate of Build4People Project (2024)



A variety of different climate parameters help characterising 
the local climate & can be used as guidelines for planning

■ Radiation (sun, shadow but also 

reflections and long-wave thermal 

radiation)

■ Air temperature

■ Relative humidity

■ Wind

■ Bioclimate (thermal comfort) indices

Source: WP #5: Urban Climate of Build4People Project (2024)



Urban climate analysis

MESOSCALE: Urban Climate Analyse Map
Climate functions, climatope characteristics, 

ventilation, heat load

MICROSCALE: Microclimate Analysis

Local climate conditions, effect of buildings

and single vegetation

Source: WP #5: Urban Climate of Build4People Project (2024)



Urban climate design strategy

Source: WP #5: Urban Climate of Build4People Project (2024)



Guidelines for urban climate design 
recommendations and climate analysis

Wind     

•  Increase ventilation with site planning. 

•  Increase ventilation with building design. 

Thermal radiation    

•  Reduce direct solar radiation. 

•  Reduce surface temperature. 

Temperature 

•  Increase evaporative cooling.

•  Reduce heat accumulation.

•  Reduce heat release.

Precipitation  

•  Provide rain protection.

Source: WP #5: Urban Climate of Build4People Project (2024)



Case study of measurements



Air temperature difference



DVUHI intensity



SVUHI intensity



Climatology is active in climate protection 
and climate adaptation
✓ Design tool for an urban climatological oriented planning in 

terms of saving energy in buildings, creating thermal comfort 

(avoiding heat stress) of open spaces, neighbourhood design

✓ Interactive map for urban planning processes to be used for 

architects and planners

✓ Localised quantification of energy saving with a concrete 

building by natural potentials (wind and sun)

✓ Heat wave action plan

Source: WP #5: Urban Climate of Build4People Project (2024)



What next?

■ Future research will focus on

– Urban climate monitoring system

– Green space

■ Possible outcomes of the research

– Urban climate map

– Urban climate prediction model

– Tailored development plan for Phnom Penh/Cambodia

Source: WP #5: Urban Climate of Build4People Project (2024)
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