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The urban heat island (UHI) is characterised by warmer air temperature compared to surrounding 

environments. It is a widely investigated phenomena but a general knowledge about the UHI which can be 

applicable to all cities around the world is still lacking. Numerical weather models have a high potential to 

investigate the UHI globally. For this, distributed representation of urban areas in most models is required. 

To represent urban areas in models, urban parameters calculated from building geometries are used as 

model inputs. Unfortunately, distributed information of building geometries is lacking worldwide. This 

study aims to acquire global distributed urban parameters and to investigate the UHI effect, using the 

distributed urban parameters, in neighbouring Asian cities. 

An empirical model to derive a global distribution of urban parameters from other globally available 

datasets is constructed. A global distribution of urban parameters was derived from the regression analysis 

between urban surface data and globally readily available data such as population, nighttime light, 

constructed impervious surface area and gross domestic product. Comparisons with existing urban 

parameter databases indicate that the globally distributed urban parameters derived from regression 

analysis could represent urbanised areas except at areas with strict local regulations. 

The newly constructed global datasets were then used as inputs to a weather model to analyze UHI effects 

in neighbouring megacities. The simulation showed wind speed was improved over the urban areas. UHI 

intensities were varied by climate zone and city's location. 

During nighttime, UHI intensity was enhanced in each climate zone and city's location. However, city's 

location indicated that UHI intensity was enhanced across the coastal, and the intensity was declined in 

inland with the dry weather during the daytime. 
In the future, these findings would be helpful to investigate UHI effect around the world numerically.�
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