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51058314 : MAJOR : URBAN AND ENVIRONMENTAL PLANNING
KEY WORD : URBAN HEAT ISLAND / SUBURBANIZATION / BUILDING AREA / BUILDING
VOLUME / COMPACT CITY / SUBURBS COMMUNITY
ANUSAT SITTIWED : A STUDY OF URBAN HEAT ISLAND PROBLEM, PATTERN
AND KEY FACTORS OF CHIANG MAI URBAN AREA. THESIS ADVISOR : THANA
CHIRAPIWAT, Ph.D. 143 pp.

The objectives of research were to study spatial characteristics of Chiang Mai's
urban heat island and to quantify and analyze the relationship between temperature of urban
heat island and physical factors. The physical factors include building's ground coverage,
building volume, and vegetation. These factors are the results of urban development which
consequently causes the increase of the temperature in urban area.

The main source of data was LANDSAT-5 satellite images of Chiang Mai's
comprehensive plan area taken between 2001 and 2010. Analysis of the images showed that
the urban heat island was increasing in terms of size and temperature, relative to the growth
of the urban area. Multiple regressions were performed to analyze the relationships between
the temperatures and the physical factors. The 2D factor, building's ground coverage,
represents suburbanization which expand the urban area horizontally. The 3D factor, building
volume, represents vertical development, or compact city. Their relationship with the
temperature were analyzed along with other physical factors in multiple regressions analysis.

The findings show that the growth of urban area between 2001 and 2010 affected
the decrease of vegetation area and quality and the increase of temperature. In addition 2D
physical factor (Suburbanization) has more impact on higher temperature than 3D factor
(Compact city). The study can quantify the impacts of these two types of urban development
and positively support vertical buildings in Chiang Mai for urban development that can lower
the impact on urban heat island. As a result, vegetation area can be preserved and improved
to reduce the urban heat. Eco- friendly buildings with green roof, vertical gardens, and also
recommended as important factors to reduce the severity of the urban heat island.
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