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ABSTRACT

Background and Objectives: The outlines a study that investigates the variations in land surface temperature
(LST) and land use in Phrae Province, Thailand, during two distinct climate events: The El Nifio event in 2020
and the La Nifia event in 2024. The study highlights the impact of climate change, including the increasing
frequency of these events, on the environment and agriculture. It emphasizes the importance of geospatial
technology in monitoring these changes and utilizing satellite imagery to understand land temperature trends
for effective disaster prevention planning. The study begins by acknowledging the role of climate change, both
natural and human-induced, in contributing to global warming and exacerbating the frequency of El Nifio and
La Nifia events. These climate phenomena lead to severe weather changes that directly impact sectors such as
agriculture, often resulting in natural disasters. The objective of this research is twofold: 1) Compare Land
Surface Temperature (LST) Variations: The study aims to analyze and compare the variations in LST during
two distinct periods, the El Nifio event of 2020 and the La Nifia event of 2024, within Phrae Province.2) Examine
the Relationship between LST and Land Use Types: It seeks to explore how different types of land use—such
as forest land, agricultural land, and urban areas—affect LST during these events.

Methodology: The methodology involves the use of Landsat 8 satellite imagery from both 2020 and 2024 to
gather the data needed for the analysis. The images were processed in the following steps: 1) Composite Band
Images: Landsat imagery was used to create composite band images, a process that allows the extraction of
relevant data for analysis. 2) Supervised Classification: The images were classified using the Maximum
Likelihood Classification algorithm. Training areas were designated to guide the classification, which aimed to
categorize land use into three primary types: forest land, agricultural land, and urban/built-up land. 3) Land

Surface Temperature (LST) Analysis: The next step was converting the satellite image’s Digital Number (DN)
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values into radiance, which were then translated into brightness temperature. To adjust for the surface
emissivity, the brightness temperature was further refined to provide an accurate measure of LST. 4)
Categorizing LST by Land Use Type: After deriving the LST values, the study categorized the temperature
ranges according to the different land use types, helping to identify temperature patterns related to land use
changes.

Main Results: The study presents several key findings related to both land use and LST: 1) land use
classification (2020 vs. 2024): In 2020, forest land made up 66.3% of Phrae Province’s total land area, followed
by agricultural land (25.7%) and urban/built-up areas (8%). By 2024, the land use pattern had changed slightly.
Forest land decreased to 63.5%, while agricultural land increased to 26.9%, and urban/built-up land grew to
9.6%. 2) Land Surface Temperature (LST) Data (2020 and 2024) showed that in 2020, the highest recorded
temperature was 44.2°C in March, and the lowest was 23.8°C in August. While, in 2024, the highest recorded
temperature was 43.7°C in April, and the lowest was 24.2°C in August. The Monthly average temperature
comparison between two events expressed that in 2020, the highest and lowest average temperature found in
March (34°C) and August (10°C), respectively. While, in 2024, it was found in April (34°C) and August
(10.8°C), respectively. The LST varied among land use types. In 2020, the average LST for forest areas was
lowest (21.5°C) and followed by urban/built-up land (32.3°C) and agricultural land (36.2°C), respectively.
While, in 2024, it still be found as the same trend as in 2022 but the forest areas shown increased LST (24.4°C),
while agricultural land and urban/built-up areas experienced a slight decrease, 34.5°C and 32.3°C, respectively.
Conclusion: This study concludes that land surface temperature (LST) variations are significantly influenced
by the El Nifio and La Nifia climate phenomena, with the effects modulated by land use type. Key findings
reveal that: (1) During the El Nifio event in 2020, agricultural and urban/built-up areas recorded elevated
LSTs. This is likely attributable to the intensified heat and drier conditions commonly associated with El Nifio
episodes. (2) In contrast, during the La Nifia event in 2024, forested areas exhibited compar atively higher
LSTs than agricultural and urban zones. Although La Nifia typically brings cooler and wetter weather, it can
also produce localized temperature anomalies, particularly in dense forest regions with limited capacity for
heat dissipation. The study underscores the crucial role of geospatial technologies in tracking and analyzing
climate-induced variations in land use and surface temperatures. Such insights are essential for local
governments and policymakers to design informed, spatially targeted strategies for disaster risk reduction and

climate adaptation. This is especially pertinent in agriculturally reliant regions such as Phrae Province, where
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climate variability poses direct risks to livelihoods and food security. Moreover, the findings contribute to the
expanding literature on climate-land interactions, emphasizing the complexity of climate impacts across
different ecosystems. The application of satellite data in this context proves to be a powerful tool for
environmental monitoring, enabling more accurate and timely assessments of climatic effects. Ultimately, this
research advocates for enhanced integration of geospatial analysis in climate resilience planning, ensuring that

both human and natural systems are better equipped to navigate future environmental challenges.

Keywords: Land surface temperatures, land use, Landsat 8, El Nifio, La Nifia
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(Thai Meteorological Department, 2023)

Table 1 Temperature Range (°C)

Temperature Range Temperature (°C)

Very Low Temperature 0-159°C
Low Temperature 16-22.9°C
Moderate Temperature 23-34.9°C
High Temperature 35-39.9°C
Extremely High Temperature > 40 °C

d
NalazInITal (Results and Discussion)
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Table 2 The land use percentage data for Phrae

Province in 2020.

Landuse 2020 Area (ku?) Area(rai) Percentage(%)
Forest land -F 43338 2708604 663
Agricultural land -A 16818 1,051,145 257
Urban and built-up land-U 523 326,875 8

Total 6536598 4,086,624 100
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Figure 2 Land use during 2020 in Phrae Province.
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Table 3 The land use during 2020 in Phrae Province.

Landuse 2024 Area(lm?) Area(rai) Percentage(%)
Forest land -F 41530 2,595,649 63.5
Agneultural land -A L760.L 1,100,049 269
Urbanand budt-up land -U 62548 390926 9.6
Total 6538598 4,086,624 100
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Figure 3 Land use during 2024 in Phrae Province.
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Figure 4 The Show the analysis results of land surface temperature during the El Nifio phenomenon in 2020

for all 12 months.
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Figure 5 The changes of land surface temperature during the La Nifia phenomenon in 2024 for all 12 months.
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Figure 6 The shows a comparison of the average land surface temperature during the El Nifio and La Nifia

events in 2020 and 2024 of Phrae Province.
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Figure 7 The map of surface temperature classification based on land use in five categories during the El

Nifio phenomenon in 2020.
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Figure 8 The map of surface temperature classification based on land use in five categories during the La Nifa

phenomenon in 2024.

Table 4 Changes in land surface temperature and land use in Phrae Province during 2020 (EI Nifio) and 2024 (La

Nifia), respectively.

Land Use (20200 El Nifio (2020) El Niiio (2020) Land Use (2024)  La Nifia (2024) La Nifia (2024)
Land Use Type
Area (k) Percentage (%)  Average Temperature °C)  Area (km?) Percentage (%)  Average Temperature (°C)
Forest land-F 433317 663 25 41530 035 14
Agricultural land-A 1,681.83 257 362 1,760.1 269 345
Urban and built-up land-U 523 80 330 625.5 9.6 33
Total 6,538.598 100 6,538.598 100
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