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ABSTRACT

Background: Land cover change refers to changes in the surface cover of an area over time due to natural and
human factors. The urbanization of Cibadak District, near the toll exit, contrasts with the rural Cikidang District,
resulting in different dynamics of land surface temperature (LST) and land cover change. This study focuses on
the observed temperature increase in both districts from 2013 to 2023, aiming to analyze the relationship
between land cover change and LST variation. Methods: This study used a spatiotemporal analysis method,
with land cover as the independent variable and LST as the dependent variable. Clustered purposive sampling
was used. Land cover was validated using Google Earth imagery, while LST was validated with air temperature
data from BMKG. Landsat 8 imagery was processed using the Google Earth Engine (GEE) platform to create
spatiotemporal maps of land cover and LST. The relationship between the two variables was analyzed through
cross-sectional spatial analysis and statistical calculations, including Spearman correlation and multiple linear
regression. Findings: From 2013 to 2023, the average increase in LST in land cover was 7.76°C. The analysis
showed that vegetated land cover (forest and garden) showed temperatures between 24-32°C, while bare land
had temperatures between 32-36°C, with bare land exceeding 40°C in 2023. The statistical results showed a
strong positive correlation between land cover changes and LST increases. The correlation coefficient between
2013-2018 was 0.8117 (R? = 0.6588), and between 2018-2023, it was 0.7925 (R? = 0.6560). Conclusions: This
study revealed a significant increase in LST in both study sites from 2013 to 2023, with land cover changes
playing a key role in this trend. Urban areas with less vegetation contribute to higher temperatures, while
vegetated areas help mitigate temperature increases. Novelty/Originality of this article: This study uniquely
combines spatiotemporal analysis and statistical methods to assess the impact of land cover change on LST
dynamics.
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1. Introduction

Land cover change refers to changes in the surface cover of an area over time due to
natural and human factors (Achmadi et al., 2023). Studies have analyzed land cover change
across different regions and time periods and have shown that grasslands, wetlands and
forest areas tend to decrease, while shrubland, cropland and built-up land tend to always
increase (Healey et al., 2023). Economic and population growth have a considerable impact
on land cover change (Afasel et al.,, 2023). As more people build homes and settle in an area,
the demand for land for settlements, businesses and public infrastructure increases
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(Rakuasa & Pakniany, 2022). The serious impact is that the land available for agriculture,
forests and other natural resources is decreasing (Somae et al., 2023).

Based on observations from the Intergovernmental Panel on Climate Change (IPCC) in
the IPCC Fifth Assessment Report (AR5) at the Paris Agreement in 2015, it shows that the
impact of global warming has led to an increase of 1.5°C above pre-industrial levels and
global greenhouse gas emission pathways (Arvidson, 2002). Human-induced warming
reached about 1°C above pre-industrial levels in 2017, increasing by 0.2°C per decade, while
in the decade 2006-2015 it was estimated at 0.87°C (likely between 0.75°C and 0.99°C)
(BPS, 2014). The phenomenon of changes in surface air temperature is closely influenced
by changes in land cover (BPS, 2019). The land cover change is caused by the factor of
changing the vegetation area into non-vegetation (Mallick et al., 2008; Pal & Ziaul, 2017).
Land cover change shows a direct correlation with the increase in LST (Desfandi & Ruliani,
2022). Conversion of land cover to built-up land and open land has led to a significant
increase in ESG (BPS, 2024). Spatiotemporal changes in land cover classes, along with
factors such as urbanization and global warming, have a significant impact on ESG,
emphasizing the importance of understanding these dynamics for effective land use policies
(Damayanti et al.,, 2023). It is important to consider the distribution of heat radiation
between the atmosphere and the Earth's surface (Tan et al., 2010). There is a need to
monitor land cover changes and their impacts, as these are related to temperature changes
that affect the comfort of humans living in the region (Ermida et al., 2020).

Satellite imagery is helpful in monitoring land cover change (Saurabh & Shwetank,
2023). Models utilizing satellite imagery and advanced algorithms have been developed to
accurately detect land cover change over two time periods, thus helping in understanding
the dynamics of land cover transformation (Pavan et al., 2023). This enables observation of
spatial and temporal changes on the Earth's surface, helping in the identification of
modifications such as urbanization, environmental changes, water bodies, and forest cover
(Karandikar & Agrawal, 2023). Through the integration of remote sensing technology and
geographic information system tools, monitoring changes from the past to the present
becomes more efficient (Ghozali, 2018).

The method of measuring heat radiation between the atmosphere and the Earth's
surface can use the Landsat 8 satellite (Guntara, 2016). Landsat 8 utilizes Digital Number
(DN) as a calculation method for imaging multispectral images, which depends on two
sensor parameters, the Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS)
(Handayani, 2007). Land Surface Temperature (LST) values are obtained from thermal
bands found in satellite imagery, unmanned aerial vehicles (UAVs), drones, and other
platforms with thermal sensors (Nugroho et al., 2016). LST has a spatial resolution of 100m
(Arvidson, 2002). The satellite image data obtained must go through a conversion process
to get the surface temperature value in centigrade units (Hooijer & Vernimmen, 2021).

This study examines massive land cover change in Cibadak and Cikidang sub-districts,
Sukabumi district, West Java province. The difference in orientation between the urbanized
Cibadak sub-district, which is close to the BOCIMI (Bogor-Ciawi-Sukabumi) toll exit and the
Bogor-Sukabumi junction, and the rural Cikidang sub-district will result in different LST
distributions and land cover changes. Land cover change will affect the level of land surface
temperature. The relationship between land cover change and LST in Cibadak and Cikidang
sub-districts needs to be mapped so that prevention and anticipation efforts can be made,
especially on changes in LST in Cibadak and Cikidang sub-districts which can have a direct
impact on the comfort of the people of Cibadak and Cikidang sub-districts.

2. Methods

The research method used quantitative method with spatial analysis. This research was
conducted in Cibadak and Cikidang sub-districts, Sukabumi district, West Java. Land cover
data used were from 2013, 2018 and 2023. The variables used were land surface
temperature and land cover (Sugiyono, 2008). The results were analyzed based on the land
cover unit of analysis. The flow of thought of this research can be seen in figure 1.
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Fig. 1. Research train of thought
3. Results and Discussion
3.1 Land cover in 2013, 2018, and 2023

The land cover of Cibadak Sub-district and Cikidang Sub-district in 2013 was
dominated by forest covering 91.11 km2 or 41.78% of the study area. In Cibadak Subdistrict,
it is dominated by gardens covering an area of 23.89 km2 or equivalent to 39.1% of the
Cibadak Subdistrict area, while in Cikidang Subdistrict, it is dominated by forest cover
covering an area of 71.5 km2 or equivalent to 45.5% of the Cikidang Subdistrict area (Ibochi
& Richard, 2020). Forests dominate in the northeast area of Cikidang Sub-district which is
still included in the Gunung Halimun Salak National Park area. In Cibadak Sub-district, it is
dominated by garden cover which dominates in the east which borders Cikidang Sub-
district. The area of garden cover in the two sub-districts in 2013 had an area of 85.71 km2
or 39.3% of the total area of the study area (Julianto et al., 2020). The area of rice field cover
in 2013 was 17.2 km2 or 7.89% of the total study area. The built-up area in Kecamatan
Cibadak and Kecamatan Cikidang in 2013 reached 7.4 km? or 3.4% of the total area (Kunz,
2017). The built-up area of Kecamatan Cibadak and Kecamatan Cikidang in 2013 was
mostly located in Kecamatan Cibadak. This is because Cibadak Subdistrict is closer to
Sukabumi City area and as a connector from Bogor to Sukabumi. Land cover of open land in
Cibadak and Cikidang Subdistrict in 2013 has an area of 14.4 km? or 6.6% of the study area
which dominates the border between Cibadak and Cikidang Subdistrict. While water is the
land cover with the smallest area, which is 2.3 km? or 1.1% of the total area of the study
area in 2013 see figure 2.
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Fig. 2. Land cover map of Cibadak Sub-District and Cikidang Sub-District in 2013

The accuracy test of land cover data of Cibadak Subdistrict and Cikidang Subdistrict in
2013 was carried out with the training data based confusion matrix method, using 60 data
samples. The resulting accuracy values are User Accuracy, Producer Accuracy, Overall
Accuracy and Kappa Coeficient (Latue, 2023). Land cover data for Cibadak and Cikidang
sub-districts obtained from Landsat 8 image processing has an Overall Accuracy of 75%
with a Kappa Coefficient of 0.7. It is included in the good category. The land cover of
Kecamatan Cibadak and Kecamatan Cikidang in 2018 was dominated by forest covering an
area of 68.97 km2 or 36.93% of the total area of Kecamatan Cibadak and Kecamatan
Cikidang, a decrease of 4.85% from 2013. In Cibadak Sub-district, it is dominated by gardens
covering an area of 17.82 km2 or equivalent to 29.18% of the Cibadak Sub-district area, a
decrease 0f 9.92% from 2013, while in Cikidang Sub-district, it is dominated by forest cover
covering an area of 68.98 km2 or equivalent to 43.94% of the Cikidang Sub-district area, a
decrease of 1.56% from 2013 (Madakarah et al, 2019). In Kecamatan Cibadak, it is
dominated by garden cover which dominates in the east bordering Kecamatan Cikidang.
The built-up area in Kecamatan Cibadak and Kecamatan Cikidang in 2018 reached 8.7 km?
or 4% of the total area of Kecamatan Cibadak and Kecamatan Cikidang, an increase of 0.6%
from 2013 (Mansour et al., 2020). The built-up area of Kecamatan Cibadak and Kecamatan
Cikidang is mostly located in Kecamatan Cibadak.

Table 1. Land cover accuracy test of Cibadak Sub-District and Cikidang Sub-District in 2013

Field data Total User
Water Forest Open Built-up Rice Plantation accuracy
bodies land  area fields
Water 8 1 1 10 80
bodies
= Forest 7 3 10 70
2 Open land 2 8 10 80
8 Built-up 10 10 100
= 2 area
& 2 Ricefields 1 8 1 10 80
© = Plantation 4 2 4 10 40
Total 9 9 13 10 10 9 60
Producer 88.89 53.85 80 100 88.89 44.44
Accuracy

Overall accuracy: 75%
Kappa coefficient: 0.7
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The expansion of built-up areas from 2013 to 2018 is partly due to the fact that areas
that were open land in 2013 in 2018 turned into built-up areas. The increase in built-up
area occurred around the center of Cibadak Sub-district. The land cover of open land in
Cibadak Sub-district and Cikidang Sub-district in 2018 has an area of 50.55 km? or 23.18%
of the total area of Cibadak Sub-district and Cikidang Sub-district spread across Cibadak
Sub-district and Cikidang Sub-district, this figure has increased dramatically by 16.58%
from 2013 which was only 6.6% (Mebankerlang, 2023). Meanwhile, water is the land cover
with the smallest area, which is 1.7 km? or 0.81% of the total area of Cibadak District and
Cikidang District in 2018, this figure has decreased by 0.6 km2 (Nawangwulan et al., 2013).
The area of plantation cover in Cibadak Sub-district and Cikidang Sub-district in 2018
reached 61.8 km? or 28.34% of the study area spread across the two sub-districts, a
decrease of 23.9 km2 or 11% of the study area (Narulita et al,, 2016). The area of rice field
cover in 2018 was 14.73 km? or 6.75% of the total study area, a decrease of 2.47 km? or
1.14% from the area of rice fields in 2013. Land cover of rice fields, waters, forests, and
gardens in 2018 decreased while open land cover and built-up land increased, especially
open land which increased dramatically, due to the ongoing dry season, with imagery taken
in September see figure 3.

LAND COVER OF CIBADAK DISTRICT AND CIKIDANG DISTRICT IN 2018

:
([

Fig. 3. Land cover map of Cibadak Sub-District and Cikidang Sub-District in 2018

The accuracy test of land cover data for Cibadak Sub-district and Cikidang Sub-district
in 2018 was carried out using the confusion matrix method, using 60 data samples. The
resulting accuracy values are User Accuracy, Producer Accuracy, Overall Accuracy and
Kappa Coeficient. Land cover data for Cibadak District and Cikidang District obtained from
Landsat 8 image processing has an Overall Accuracy of 76.67% with a Kappa Coefficient of
0.72. For User Accuracy and Producer Accuracy can be seen in Table 2.

Table 2. Land cover accuracy test of Cibadak Sub-District and Cikidang Sub-Districtin 2018

Field data Total User
Water Forest Open Built-up  Rice Plantation accuracy
bodies land  area fields
Water 7 1 2 10 70
bodies
= Forest 7 3 10 70
= Open land 7 1 2 10 70
8 Built-up 10 10 100
= & area
& 2 Ricefields 1 8 1 10 80
© = Plantation 1 2 7 10 70
Total 8 8 10 11 12 11 60
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Producer 87.5 87.50 70.00 90.90909 66.67 63.64
Accuracy

Overall accuracy: 76.67

Kappa coefficient: 0.72

The accuracy test of land cover data for Cibadak Sub-district and Cikidang Sub-district
in 2018 was carried out using the confusion matrix method, using 60 data samples. The
resulting accuracy values are User Accuracy, Producer Accuracy, Overall Accuracy and
Kappa Coeficient (Pratama & Riana, 2022). Land cover data for Cibadak District and
Cikidang District obtained from Landsat 8 image processing has an Overall Accuracy of
76.67% with a Kappa Coefficient of 0.72. The land cover of Kecamatan Cibadak and
Kecamatan Cikidang in 2023 is dominated by forests, covering an area of 75.94 km? or
34.82% of the total area of the study area, forest cover dominates the northeast area of
Kecamatan Cikidang. In Cibadak Subdistrict, the dominating land cover is gardens with an
area of 22.64 km? or 32.91% of the area of Cibadak Subdistrict, while the dominating land
cover in Cikidang Subdistrict is forest with an area of 66.4 km? or as wide as 44.47 of the
total area of Cikidang Subdistrict. The area of open land cover in Cibadak District and
Cikidang District in 2023 reached 60.71 km? or 27.84 of the total area of the study area
(Ramakrishnan et al., 2023). The land cover area of built-up land in Cibadak Sub-district and
Cikidang Sub-district in 2023 reached 9.63 km? or 4.42% of the total study area. The area
of forest cover in Cibadak Sub-district and Cikidang Sub-district in 2023 reached 75.94 km?
or 34.82% of the total study area. The area of plantation land cover in Cibadak and Cikidang
sub-districts in 2023 reached 50.75 km? or 23.27% of the study area. Meanwhile, water is
the land cover with the smallest area, which is 2.46 km? or 1.13% of the total research area
(Rwanga & Ndambuki, 2017). The land cover of built-up areas in 2018 has increased,
especially in the southern part of Cikidang District.

Fig. 4. Land cover map of Cibadak Sub-District and Cikidang Sub-District in 2023

The accuracy test of land cover data for Cibadak Sub-district and Cikidang Sub-district
in 2023 was carried out using the confusion matrix method, using 60 data samples. The
resulting accuracy values are User Accuracy, Producer Accuracy, Overall Accuracy and
Kappa Coeficient. Land cover data for Cibadak District and Cikidang District obtained from
Landsat 8 image processing has an Overall Accuracy of 78.3% with a Kappa Coefficient of
0.74, in Table 3.5 included in the good category. For User Accuracy and Producer Accuracy
can be seen in Table 3.
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Table 3. Land cover accuracy test of Cibadak Sub-district and Cikidang Sub-district in 2023

Field data Total  User
Water Forest Open  Built- Rice Plantation water  accuracy
bodies land up fields bodies forest
area
Water 8 1 1 10 80
bodies
= Forest 9 1 10 90
2 Open land 8 2 10 80
8 Built-up 9 1 10 90
= = Area
& 2 Rice fields 10 10 100
© = Plantation 2 4 1 3 10 30
Total 8 11 14 10 11 60
Producer 81.82 57.14 90 9091 50
Accuracy

Overall accuracy: 78.3%
Kappa coefficient: 0.74

The accuracy test of land cover data for Cibadak Sub-district and Cikidang Sub-district
in 2018 was carried out using the confusion matrix method, using 60 data samples (Sasky
et al.,, 2017). The resulting accuracy values are User Accuracy, Producer Accuracy, Overall
Accuracy and Kappa Coeficient. Land cover data for Cibadak District and Cikidang District
obtained from Landsat 8 image processing has an Overall Accuracy of 76.67% with a Kappa
Coefficient of 0.72 (Taorui & Shibin, 2022). The land cover of Kecamatan Cibadak and
Kecamatan Cikidang in 2023 is dominated by forests, covering an area of 75.94 km? or
34.82% of the total area of the study area, forest cover dominates the northeast area of
Kecamatan Cikidang. In Cibadak Subdistrict, the dominating land cover is gardens with an
area of 22.64 km? or 32.91% of the area of Cibadak Subdistrict, while the dominating land
cover in Cikidang Subdistrict is forest with an area of 66.4 km? or as wide as 44.47 of the
total area of Cikidang Subdistrict. The area of open land cover in Cibadak District and
Cikidang District in 2023 reached 60.71 km? or 27.84 of the total area of the study area. The
land cover area of built-up land in Cibadak Sub-district and Cikidang Sub-district in 2023
reached 9.63 km? or 4.42% of the total study area (Utomo et al., 2017). The area of forest
cover in Cibadak Sub-district and Cikidang Sub-district in 2023 reached 75.94 km? or
34.82% of the total study area. The area of plantation land cover in Cibadak and Cikidang
sub-districts in 2023 reached 50.75 km? or 23.27% of the study area. Meanwhile, water is
the land cover with the smallest area, which is 2.46 km? or 1.13% of the total research area.
The land cover of built-up areas in 2018 has increased, especially in the southern part of
Cikidang District.

LAND COVER OF CIBADAK DISTRICT AND CIKIDANG DISTRICT IN 2023
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Fig. 5. Land cover map of Cibadak Sub-District and Cikidang Sub-District in 2023
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The accuracy test of land cover data for Cibadak Sub-district and Cikidang Sub-district
in 2023 was carried out using the confusion matrix method, using 60 data samples. The
resulting accuracy values are User Accuracy, Producer Accuracy, Overall Accuracy and
Kappa Coeficient. Land cover data for Cibadak District and Cikidang District obtained from
Landsat 8 image processing has an Overall Accuracy of 78.3% with a Kappa Coefficient of
0.74, included in the good category (Wahyunto et al., 2006). Based on the results of Landsat
8 image processing, the land cover of Cibadak Sub-district and Cikidang Sub-district from
2013, 2018, and 2023 continues to change (Wang et al., 2020). The area of open land in
Cibadak Sub-district and Cikidang Sub-district continues to increase followed by a decrease
in other land cover classes, especially forest and garden classes (Wang et al., 2020). The
percentage and area of land cover in Cibadak Sub-district and Cikidang Sub-district from
2013-2023 can be seen in table 4.

Table 4. Land cover area of Cibadak Sub-District and Cikidang Sub-District 2013-2023

Land cover 2013 Area (km?) 2018 Area (km?) 2023 Area (km?)
Cibadak Cikidang Cibadak Cikidang Cibadak Cikidang
Water bodies  0.64 1.63 0.88 0.87 1.43 1.03
Open land 5.10 9.30 15.64 34.96 18.58 42.13
Forest 19.62 71.49 11.55 68.98 9.54 66.40
Plantation 23.89 61.82 17.82 43.98 12.65 38.12
Built-up area  5.34 2.07 6.94 1.75 7.52 2.10
Rice fields 6.51 10.69 8.26 6.46 11.38 7.22
Total 61.10 157.00 61.10 157.00 61.10 157.00

In 2013, 91.11 km? or 41.78% of the land cover in these two sub-districts was forest
and decreased to 36.93% in 2018. The decrease in forest area was accompanied by a drastic
increase in the area of open land cover class in 2018. In 2018, gardens in Cibadak and
Cikidang sub-districts were mostly classified as open areas because the gardens were not in
a vegetated condition. The increase in the area of open land is also influenced by the
conversion of land use functions that previously had a high vegetation density such as
forests into garden land use which has a lower vegetation density than in previous years, in
the process of becoming garden land cover, forest land cover is deforested and becomes
open land cover first before becoming garden land cover (Wang et al., 2021).
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Fig. 6. Graph of land cover area of Cibadak sub-district and Cikidang sub-district in
2013,2018,and 2023
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Fig. 7. Percentage of land cover area of Cibadak Sub-District and Cikidang Sub-District
in 2013, 2018, and 2023

The area of forest and garden land cover in Cibadak Sub-district and Cikidang Sub-
district from 2013 to 2023 decreased. This occurred in tandem with an increase in the area
of open land in Cibadak Sub-district and Cikidang Sub-district. Land cover of water bodies
in Cibadak Sub-district and Cikidang Sub-district tended to be stable from 2013-2023. Land
cover of built-up areas in Cibadak Sub-district and Cikidang Sub-district continued to
increase from 2013 to 2023. The graphical changes in land cover area of Cibadak Sub-
district and Cikidang Sub-district in 2013-2023 can be seen in Figure 5 and the percentage
of land cover area of Cibadak Sub-district and Cikidang Sub-district in 2013-2023 can be
seen in figure 6 and 7.

3.2 Land surface temperature (LST) in 2013, 2018, and 2023

Based on data processing of Landsat 8 images recorded on September 10, 2013, the
Land Surface Temperature of Cibadak and Cikidang sub-districts ranged from 16.86-
45.95°C. The LST of Cibadak District and Cikidang District in 2013 was dominated by the
medium LST class with an area of 98.21 km? or 43.52% of the area of Cibadak District and
Cikidang District, high LST class (30°C-35°C) covering 69.36 km? or 32.76% of the total area
of the study area. The area included in the very low LST class has an area of 0.01 km?, the
low class has an area of 18.88 km?. While the very high class has an area of 31.63 km?. The
spatial pattern of LST in Cibadak Sub-district and Cikidang Sub-district in 2013 can be
related to the land cover. Areas with low and very low LST classes are in water and forest
land cover. The medium class LST pattern is occupied by the garden and rice field land cover
classes, and the high and very high LST classes are occupied by open land land cover and
built-up areas.

LST OF CIBADAK DISTRICT AND CIKIDANG DISTRICT IN 2013
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Fig. 8. Land surface temperature map of Cibadak Sub-District and Cikidang Sub-District in 2013
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Based on data processing of Landsat 8 images recorded on September 24, 2018, the
Land Surface Temperature of Cibadak District and Cikidang District ranged from 20.63-
48.38°C, the lower limit of temperature increased by 3.77°C from 2013 which was only
16.86°C. The LST of Cibadak District and Cikidang District in 2018 was dominated by the
very high LST class with an area of 123.66 km? or 56.71% of the area of Cibadak District and
Cikidang District. In 2018, the medium LST class experienced a decrease in area because
some rose to the high class. The high LST class (30-35°C) increased from 69.36 km? to 77.51
km? in 2018, because most of it rose to the very high class, the very high LST class
experienced a drastic increase from 31.63 km? in 2013 to 123.66 km? in 2018. No area
belonging to the very low ESG class was found in 2018. The increase in the area of high and
very high LST classes in 2018 was in the land cover classes of built-up land, open land, and
gardens which dominated the area of Cibadak Subdistrict and Cikidang Subdistrict, while
waters and rice fields were dominated by the medium LST class and the low LST class was
dominated by the forest land cover class (Wibisono et al., 2023).
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Fig. 9. Land surface temperature map of Cibadak Sub-District and Cikidang Sub-District in 2018

Based on data processing of Landsat 8 images recorded on September 6, 2023, the Land
Surface Temperature of Cibadak District and Cikidang District ranges from 20.82-51.47°C.
The LST of Cibadak District and Cikidang District in 2023 is dominated by very high LST
with an area of 144.32 km? or 66.2% of the area of Cibadak District and Cikidang District. In
2023 the high LST class experienced a decrease in area because some rose to the very high
class. The high LST class (30- 35°C) decreased from 77.51 km? in 2018, to 55.81 km? in
2023, because some of it rose to the very high LST class (>35°C). The very high ESG class
(>35°C) increased from 123.66 km? to 144.32 km?.
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Fig. 10. Land surface temperature map of Cibadak Sub-District and Cikidang Sub-District in 2023

The area included in the medium LST class is 17.65 km? and the low LST class is 0.31
km?, while the very low LST class is not found in 2023 (Zha et al., 2003). The increase in the
area of high and very high LST classes in 2023 is in the land cover classes of built-up land,
open land, and gardens which dominate the area of Cibadak Sub-district and Cikidang Sub-
district. The medium and low LST classes follow the land cover pattern of forests, waters,
and rice fields. While the high class LST pattern follows the land cover pattern of built-up
areas and open land.

Table 5. The area of very high LST class increases every year reaching the highest area in 2023

LST (°C) 2013 Area (km?) 2018 Area (km?) 2023 Area (km?)
Cibadak Cikidang Cibadak Cikidang Cibadak Cikidang

<20 0.00 0.01 0.00 0.00 0.00 0.00
20-25 1.08 17.80 0.00 0.08 0.00 0.31
25-30 15.27 82.94 0.02 16.83 0.14 17.51
30-35 23.17 46.19 15.41 62.17 15.16 40.65
>35 21.57 10.06 45.67 77.92 45.80 98.52
Total (km?) 61.10 157.00 61.10 157.00 61.10 157.00

Land Surface Temperature data from Landsat 8 image processing in 2023 and direct
measurement data were tested and obtained an R value of 0.4485 and R2 0.2011. These
results show that the variation of LST data can be explained by direct measurement data by
20.11%. Between LST data and measurements there is a difference of 0.14-19.21°C. Very
low-grade ESG was only found in 2013 and was not found in 2018 and 2023. Low-grade ESG
continued to decrease from 2013-2023. Low-grade ESG in 2013 had the largest area
compared to other years. The medium class LST experienced the same thing, namely a
decrease in area in the following year. The area of a high class LST increased from 2013 to
2018 and decreased in 2023 because some of it shifted to the very high LST class.
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Fig. 11. Graph of LST area of Cibadak Sub-district and Cikidang Sub-district 2013-2023

The increase in open land area in Cibadak Sub-district and Cikidang Sub-district in
2013-2023 was followed by an increase in the average LST of Cibadak Sub-district and
Cikidang Sub-district by 7.76°C. Each year the built-up land cover has the highest average
LST compared to other land covers. For other land cover types, the average LST of each land
cover also increased. The increase in the average LST value of built-up land cover is 6.27°C.
Garden land cover in Cibadak Sub-district and Cikidang Sub-district experienced an
increase in average LST of 5.58°C. Rice field land cover in Cibadak District and Cikidang
District experienced an average increase in LST of 9.75°C. Forest land cover in Cibadak
District and Cikidang District became the land cover with the smallest average LST among
other land covers and experienced an average increase in a LST of 5.92°C. Waters
experienced an average increase in LST of 8.44°C, when compared to the average LST on
other land cover types, waters experienced the highest average increase in LST.

3.3 Relationship between land cover change and land surface temperature

Land cover change in Cibadak and Cikidang sub-districts from 2013 to 2023 has had an
impact on the average LST increase of 7.76°C in that time period. In general, the LST of
Cibadak District and Cikidang District from 2013 to 2023 continues to increase in area. The
relationship between land cover change and LST can be seen through cross-sections (Zhang
et al,, 2023). Figure 5.17 shows the 2013, 2018, and 2023 land cover maps traversed by
cross-section A-B.

Fig. 12. Transect map on land cover in Cibadak Sub-District and Cikidang Sub-District
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The reason for selecting these cross-sections is to represent each type of land cover
that also experienced changes from 2013-2023. The cross-section illustrates some of the
land cover types that are also changing, for example vegetation turning into open land and
built-up land. The cross section also shows variations in the temperature crossed by the
track line from year to year, indicating a change or upward trend in surface temperature in
the area crossed by the cross section. From the extraction of the cross-section, a graph of
surface temperature variation along the line was produced.

In the cross section, it can be seen that there are fluctuations in land surface
temperature based on the type of land cover. Basically, the cross-section patterns in 2013,
2018 and 2023 are relatively the same, there are only some significant changes at certain
distances. The temperature will decrease in vegetated land cover areas consisting of forests
and gardens with intervals between 24-32°C and increase to open land with interval values
between 32-36°Cin 2013, 2018 and 2023, and open land at temperatures above 40°C. So it
can be seen the variation of surface temperature of land cover in Cibadak District and
Cikidang District. Based on these cross-sections, it can be seen that changes in land surface
temperature are related to changes in land cover. Land cover in the form of built-up land
and open land has a high temperature. Meanwhile, land cover in the form of forests and
gardens has a low temperature.
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Fig. 13. Average land surface temperature graph based on land cover Cibadak Sub-district and
Cikidang Sub-district 2013-2023

The increase in open land area in Cibadak Sub-district and Cikidang Sub-district in
2013-2023 was followed by an increase in the average LST of Cibadak Sub-district and
Cikidang Sub-district by 7.76°C. Each year the built-up land cover has the highest average
LST compared to other land covers. For other land cover types, the average LST of each land
cover also increased. The increase in the average LST value of built-up land cover is 6.27°C.
Garden land cover in Cibadak Sub-district and Cikidang Sub-district experienced an
increase in average LST of 5.58°C. Rice field land cover in Cibadak District and Cikidang
District experienced an average increase in LST of 9.75°C. Forest land cover in Cibadak
District and Cikidang District became the land cover with the smallest average LST among
other land covers and experienced an average increase in a LST of 5.92°C. Waters
experienced an average increase in LST of 8.44°C, when compared to the average LST on
other land cover types, waters experienced the highest average increase in LST.

4. Conclusions

Land cover change in Cibadak sub-district in the 2013-2018 period reached an area of
17.49 km? and Cikidang sub-district was 38.31 km?. Land cover change in Cibadak Sub-
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district in the 2018-2023 period reached an area of 12.23 km?, while land cover change in
Cikidang in the 2018-2023 period reached an area of 24.97 km? Land cover change in
Cibadak Sub-district, which is more urban in nature, is wider than Cikidang Sub-district,
which is more rural in the 2013-2023 period.

Land Surface Temperature (LST) changes in a Cibadak Sub-district in 2013-2018
reached an area of 33.73 km? while in Cikidang Sub-district 134.82 km?. Land Surface
Temperature (LST) changes in Cibadak sub-district in 2018-2023 reached an area of 5.35
km?, while in Cikidang sub-district it was 29.24 km?. The lower LST class decreased and the
higher LST class increased in area in the 2013-2023 period. The very low ESG class was only
found in 2013 and was not found in 2018 and 2023. The low ESG class in 2013 had the
largest area compared to the other years. The area of medium and high class ESG increased
in the period 2013-2018 and decreased in 2023. The area of a very high class LST increased
every year, reaching the highest area in 2023.

Land cover change has a high influence on the variation and increase of land surface
temperature in 2013-2023. From the cross-sectional interpretation, it can be seen that land
cover change has an impact on the increase of land surface temperature. From the statistical
test results, it can be seen that land cover change has a strong to very strong relationship
with LST change. Both variables have a positive correlation value. This means that the more
the land cover area changes, the higher the LST value in that place.
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