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COL. PARINYA CHAYAPONG : SPATIAL ANALYSIS OF URBAN
HEAT ISLAND PHENOMENON AND ITS RELATIONSHIP WITH
LAND USE AND LAND COVER AND ELETRICAL ENERGY
CONSUMPTION: A CASE STUDY IN BANGKOK METROPOLITAN
AREA. THESIS ADVISOR : ASST. PROF. SONGKOT DASANANDA,

Ph.D. 136 PP.

SURFACE TEMPERATURE/ HEAT ISLAND/ UHI/ URBAN GROWTH/ NDBI

Main objectives of this research are to examine relationships of the observed
land surface temperature (LST) and land use/land cover (LULC) components in the
Bangkok Metropolitan Administration (BMA) region. Influencing of rising air
temperature on the electrical demand was also assessed. In the first part of the
research, substantial growth of urban/built-up area (of about 92.5%) was seen during
the 16-year period (1992-2008) in expenses of the original vegetation and bare land
area. The highest increasing rate was found during 1996-2000 (31.62%) and 2004-
2008 (32.38%). The urban expansion occurs mostly from central Bangkok to its
satellite cities nearby and within Bangkok outskirt in nearly all directions. Information
from the derived LST maps indicate strong urban heat island (UHI) phenomenon over
BMA region. In central Bangkok, only Bang Krajao sub-district is still not
experienced much of the severe UHI. It was found that different LULC types have
different impacts on the UHI intensity. In general, the increase of urban/built-up space
can notably enhance UHI intensity while green vegetation tends to reduce UHI

severity as well as large water body.
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In the second part, moderate negative correlation was discovered between
LST data and their corresponding NDV| data at pixel scale (R? of 0.408) while strong
positive correlations were found between LST and %ISC or NDBI (with R? of 0.836
and 0.734, respectively). The strong positive correlation between %ISC and NDBI
was also found (R? of 0.922). In the third part, all three chosen public parks expressed
different degrees of influences on ambient temperature data from which the largest

park (Chatuchak Park Complex) generated most obvious impact with temperature
dropping of about 4°C over distance of about 1.6 km away from the its center. The

other two parks did comparably well with temperature dropping of 0.5-1.0°C over
distances of 0.5-0.7 kmfrom their centers. In the fourth part, strong positive
correlation was evidenced between monthly electrical loading data and mean air
temperature over the BMA region, especially for the residential and small-general-

service sections (with R? of 0.937 and 0.843, respectively).
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