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FACTOR ANALYSIS/ TEMPERATURE PATTERN/ URBAN HEAT ISLAND/

WAI/ URI/ TGCI/ BANGKOK AND ITS VICINITY

In Thailand, applications of satellite-based LST data to advanced research on
urban heat island (UHI) are still relatively low. Most of LST data are applied to study
UHI, air-quality assessment, and to detect active forest fire hotspots. Thus, systematic
research scheme on spatial evaluation and prediction of urban heat island phenomena
was here conducted in more details in this study. Main objectives of the study are (1)
to determine local principal influential factors on temperature pattern of Thailand, (2)
to identify an optimum geostatistical method for in situ mean temperature interpolation,
(3) to extract and predict land surface temperature from thermal band of Landsat data
for UHI phenomena study, and (4) to evaluate and predict UHI phenomena and their
changes during 2006 to 2026. Main components of research methodology consisted of
data collection and preparation, influential factors on temperature pattern identification,
optimum geostatiscal method for mean temperature interpolation, satellite-based LST
extraction and prediction, and UHI phenomena evaluation and prediction.

As results of the local influential factors on temperature pattern, the significant
influential factors on temperature pattern in Thailand consisted of biophysical (NDVI,

NDBI, elevation, and MNDWI) and environmental (PM1o, CO, and SO3) factors. The
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most suitable method for monthly mean temperature interpolation in Thailand from
TMD data was Universal kriging (UK). Meanwhile, results of UHI phenomena
evaluation and prediction showed that urban areas of Bangkok Metropolitan and its
vicinity had been continuously increased. Weighted Average Heat Island Intensity
(WAI) were very strong between 2006 and 2022 and became strong between 2024 and
2026. Meanwhile, Urban Heat Island Ratio Index (URI) as degree of UHI development
increased in 2010 and 2016 and suddenly decreased in 2018 and continuously increased
between 2020 and 2026. In addition, overall change of Temperature Grade Change
Index (TGCI) in old urban and urban expansion of 2 years period between 2006 and
2026 showed that increasing trend of temperature grade change was weaker than
decreasing trend in old urban in almost periods, except during 2010 to 2012 and 2016
to 2018. On contrary, increasing trend of temperature grade change was stronger than
decreasing trend in urban expansion in almost period, except during 2020 to 2022.

In conclusion, it appears that factor analysis can be used as an efficiently tools
to extract significant local influential factors on temperature pattern for Thailand. In
addition, WAI, URI, and TGCI can be effectively used to evaluate and predict UHI
phenomena of Bangkok Metropolitan and its vicinity based on extracted and predicted

satellite-based LST data and urban and non-urban areas.
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