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1.INTRODUCTION

The urban heat island effect (UHI)
causes urban areas to be 2-4°C
warmer than surrounding rural areas
due to several factors.

Reduce Heat-absorbing
vegetation materials

Heat emissions Urban geometry



Why does this happen?

Cities are warmer because concrete and
metal surfaces trap and retain heat
more than natural rural areas.

How does it happen?

The diverse areas are replaced by buildings

and roads, surfaces that are not very comfortable
with heat.
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OBJECTIVES

1. Identify 6 Land Cover types in
Nakhon Si Thammarat and compare their surface
temperatures (Day & Night) using one-way ANOVA
(alpha=0.05).

2. Study the 2-hour temperature shift (heat retention
patterns) of each surface type from 2 PM to 8 PM.

3. Compare the average LST (Day, Night) results from
Nakhon Si Thammarat to those from 3 other
provinces including Sara Buri, Suphanburi and
Trang for both groudshooting and satellite data



ﬂ'_l._ HE GLIVEE BHH e,

2.MATERIALS AND
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METHODS

e Infrared thermometer for measuring surface
temperature

e GLOBE land cover observation tools

e Standard meteorological sensors (NASA Appeears)

e Drone imagery for surface verification

e Measurements taken at 50 cm above the surface
e Three readings per point to improve accuracy

e Data collected during daytime (10:00-12:00) and
nighttime (18:00-20:00)
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2.1 DATA ANALYSIS METHODS

The following analyses were performed

e Descriptive statistics for all surface types (day and night)
e One-way ANOVA to test temperature difference.

Software & Tools

Google Earth Google Map Nasa Earthdata Google Sheets Globe Observer
for spatial mapping  platform for satellite XLMINER for data app for field data
data access management & ANOVA collection




3.RESULTS AND
STATISTICAL ANALYSIS



3.1 OBJECTIVE 1: SURFACE
TEMPERATURE COMPARISON IN NST
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3.2 OBJECTIVE 2: HEAT RETENTION
PATTERN IN NST
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3.2 OBJECTIVE 3: GROUND TRUTHING
VS SATTELLITE COMPARISON

Day and Night

B Day B Might

Temperature (°C)

Makhon Si
Thammarat

Sara Buri Sara Buri

Province

Sara Buri, Suphan Buri
( Central of Thailand )

Nakhon si thammarat,
Trang
( Southern of Thailand )

e The southern part of Thailand has a lower
satellite temperature due to clouds, rain, and
dense vegetation.

e High humidity and the influence of the sea help
reduce surface temperature.

e However, the region feels stuffy in everyday life
due to humidity.




4. DISCUSSION

P Key findings

1. Thermal Extremes
e Hottest Surfaces: The Metal Roof (37.86°C) and Concrete (34.78 °C) are the absolute highest heat
contributors during the daytime.
e Coolest Surfaces: Trees (21.2 °C) and Grass (24.62 °C) maintain the lowest LSTs, validating that
greenifying urban areas is the most effective approach to reducing surface heat.
2. Nighttime Heat Storage
e Concrete exhibits high thermal inertia, dropping only 0.4 °C at night (from 4 PM), which makes it a
significant contributor to the nighttime Urban Heat Island (UHI) effect.
e Water stores significant heat, dropping 3°C but slowly releasing energy that elevates ambient
temperatures after sunset.
3. Context
e The mild UHI in Nakhon Si Thammarat is likely mitigated by abundant vegetation and coastal influence.
e The datais highly accurate as ground measurements align well with satellite LST.




4. DISCUSSION

P Sattellite applications

Identifies urban hotspots
nelps inform heat-sensitive urban planning and supportsthe design of
ouildings and spaces to reduce heat.

Jrban heat island data in Nakhon Si Thammarat helps identify
nigh-temperature areas and supports heat-sensitive urban planning. It
Improves building and public space design by promoting shading, ventilation,
and green spaces.
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This study analyzed the surface urban heat island (SUHI) in Nakhon Si Thammarat
using ground temperature data and remote sensing. The results show that land
cover strongly affects surface temperature, while coastal areas, vegetation, and
water bodies help reduce heat. The study suggests increasing green spaces,
water features, and heat-reflective materials to improve climate resilience.
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