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Thermal Remote Sensing Application on Urban Heat Island
Case Study : Pathumthani Urban Areas
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Abstract

This study presents the thermal remote sensing application on urban heat
island in Pathumthani urban areas. The research objective is to analyze the correlation
among thermal band of digital satellite images, in-situ surface temperature, land cover
types and urban heat island in the study areas. The in-situ surface temperature data
were acquired from the field that took place at the same time as the acquisition of
Thermal Infrared band of TERRA (ASTER) on December 7 (night time) and December 8
(day time) in 2007. Regression analysis was employed in order to predict the surface
temperature and investigate how they are related with land cover types. The land cover
types were classified from digital SPOT-5 multispectral image. These data are then used
to investigate urban-rural temperature differences and the phenomenon of urban heat
island in Pathumtani urban areas.

The result indicated that there is a strong linear relationship between
thermal infrared (band 12) of TERRA (ASTER) digital data and the in-situ surface
temperature by the following predicted surface temperature equations: temperature (°C)
= 0.0514 (DNg,.41,) - 41.535 for the night time and temperature (°C) = 0.0142 (DNg,4:,)
+ 8.9317 for the day time. The study areas, both covered with the built-up and barren,
showed higher predicted surface temperature than the vegetated areas in night time
and day time. The results also showed that the average surface temperature in urban
area was higher than in rural area: 0.6°C in the night time and 1.26 °C in the day time.
The urban heat island phenomenon in Pathumtani urban area differs from other cities or
metropolis because of its unique urban land use pattern, where urbanized area is
intermittently separated with scattered agricultural plots. The occurrence of urban heat
island phenomenon is directly related to the urban land use pattern such as commercial

and industrial areas.



