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Abstract: The rapid development of urban areas has played a role in increasing the symptoms of urban heat islands (UHI).
There is a strong physical relationship between air surface temperature (air surface temperature, or AST) and land surface
temperature (LST). Remote sensing technology can already be utilized to obtain an overview of land cover based on the
values of vegetation density and building density. Gadjah Mada University (UGM) was chosen because it has planned to
build green open spaces in the surrounding villages since 2014. Spatial analysis methods are used to determine patterns of
land cover change, land surface temperature, and air surface temperature models. Statistical analysis was carried out to see
the relationship between the land cover model and air surface temperature. Land cover in and around the UGM campus area
from 2013, 2017, and 2021 continues to change. The pattern of changes in land surface temperature follows changes in land
cover that occur in the study area. The increase in land surface temperature is proportional to the increase in built-up area.
The greatest increase in land surface temperature tends to occur in areas showing a change from vegetated to built-up land
cover. The highest air surface temperature was 30.37 °C in the built-up land cover class, while the lowest air surface
temperature was 28.91 °C in the agricultural vegetation land cover class. An increase in air surface temperature of more than
1°C is caused by changes in land cover from vegetation to built-up areas. Air surface temperature is closely related to land
cover. The more developed the land cover, the higher the air surface temperature.

Keywords: Land Cover, Land Surface Temperature, Gadjah Mada University, M-AST.

Introduction (LST) have a strong physical relationship (Benali et

al., 2012). AST is the state of hot and cold air in the

Land cover change is one of the most easily  gyrface circulation system, which is the result of
observable consequences of changing an ecosystem  the interaction of the atmosphere with the land and
and has a significant impact on the local, regional, the flow of energy between the two (Benali et al.,
and global environment (Xiao et al., 2007). The  2012). Meanwhile, LST is the state of temperature

rapid development of urban areas has played arole  j 4]] fields and objects on the earth's surface and

in increasing the symptoms of urban heat islands includes all urban features such as roads, roofs,

(UHL Wibowo et al, 2020). UHI i.s a unique walls, and even trees (Shi and Zhang, 2018). This
phenomenon of urban ecosystems that is caused by ¢ondition can be described by differences in

a mixture of physical environmental conditions temperature in urban areas, which are often
4

and human activities. Human activities release warmer when compared to rural areas; this

ant}'lropogenic hea’f, which %5 harmful 'to the phenomenon is influenced by the lack of
environment, especially the air (Indrawati et al, vegetation cover in urban areas and the high area
2016), and can affect an increase in global climate ¢ built-up land (Alexander, 2020). Currently,
temperatures. (Wang et al., 2019). ' remote sensing technology can be utilized to obtain

Air  surface  temperature  (air  surface  an overview of land cover based on vegetation
temperature, AST) and land surface temperature density and building density values (Jang et al.,
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2020). The higher the value of the vegetation
density, the lower the LST, and the higher the
building density value, the higher the LST
(Madaarah et al., 2019). As a result, remote sensing
is considered effective in analyzing the relationship
between land cover and LST in practice (Wibowo
& Salleh, 2018).

Land cover change is the result of two aspects,
namely human activities and natural variations of
the earth system (Dong et al., 2013). In this study,
the campus area was chosen because the variation
in land cover is similar to that in urban areas. The
land cover in and around the campus has
something in common, namely being covered with
vegetation, water bodies, and built-up land.
Campuses are also considered urban areas on a
smaller scale because of their size, population, and
various activities that take place there
(Alshuwaikhat & Abubakar, 2008). Activities in the
campus area can dynamically change the shape of
land cover in the campus area and affect LST
(Madakarah et al.,, 2019). Thus, this research is
expected
relationship between land cover change and LST.

Gadjah Mada University (UGM) was chosen
because it has planned to build green open spaces
(RTH) in the surrounding villages since 2014
(UGM, 2014). The program is named Kampung
Hijau; this program aims to build values of natural
preservation and a spirit of caring for the
environment in the community (Suratman, 2014).
UGM and the community around the campus have
great potential to become examples of "green
villages" in empowering and developing
sustainable urban communities (Dewi, 2021). The
interaction between students and the community
can indirectly form a society with an urban
character (UGM, 2014). The presence of UGM
students creates a new source of economic growth

to provide an overview of the

for the community surrounding the campus (Dewi,
2021). Student needs for housing, food, and other
needs are an opportunity for the community
around the campus as a source of their income
(Suratman, 2014).

Materials and Methods

Study Area

The research area is divided into two villages,
namely Sinduadi Village and Caturtunggal Village.
Sinduadi Village is in the Mlati District, while
Caturtunggal Village is in the Depok District. The
two villages have one thing in common: they are
both in Sleman Regency, DIY. The study area is
geographically located between 7°44'35.70" and
7°4729.60"  South  and  110°21'0.50"  and
110°25'14.00" East. Figure 1.1 depicts the
administrative areas of Caturtunggal Village and
Sinduadi Village.
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Figure 1.1 Administrative areas of Caturtunggal Village, and
Sinduadi Village

The study area has an area of 1757.7 hectares,
with the distribution of areas per village shown in
Table 1.1. Based on data acquisition, it appears that
the largest village area is Caturtunggal Village,
while the smallest village area is Sinduadi Village.

Tabel 4.1 Areas of Village

No. | Village Areas (Ha) | Areas (%)
1. Caturtunggal | 1088,6 61,9
2. Sinduadi 669,1 38,1
Total 1757,7 100
Procedures

Flow of Research Thinking

This study uses three main variables, namely land
cover, land surface temperature, and air surface
temperature. Changes in land cover and land
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surface temperature will be observed in 2013, 2017,
and 2021 through image analysis. In addition, the
variable land surface temperature and air surface
temperature will be processed to build a air surface
temperature model (M-AST). The results of the M-
AST processing were then identified in terms of
land cover, which was then converted into a spatial
model of air surface temperature. The flow of
research thinking can be seen in Figure 1.2.

Desa Caturtunggal dan Desa Sindusdi
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Figure 1.2 Flow of Research Thinking

Data Processing

The processed data is spatial data from Landsat 8
OLI/TIRS satellite imagery obtained in the month
with the lowest rainfall with no more than 10%
cloud cover. Landsat image processing is done on
Google Earth Engine, so no pre-processing is done
because the image has been corrected
geometrically, radiometrically, and
atmospherically. The next step is to crop the image
according to the research area using the "Extract by
Mask" method. This is intended so that the
processed data will focus on the study area. The
research area, which includes
Sinduadi Village and Caturtunggal Village, is cut
using the research area.

Then data processing is carried out based on
three variables: first processing to find the
estimated value of land surface temperature (LST),
then regression from the LST results with field
survey results (AST or air temperature), and third
processing land cover change data in 2013, 2017,
and 2021 to identify the trend of change.

two villages,

Data Analysis

The analysis used in this study uses spatial analysis
to determine patterns of change in land cover, land
surface temperature, and air surface temperature
models. Then a temporal analysis was carried out
to compare the distribution in 2013, 2017, and 2021.
This is due to the diversity of different weather
conditions in different years. In this analysis, the
results of image processing and field investigations
are discussed by grouping data into tables, graphs,
and/or images. A comparative analysis of visual
maps was also carried out to identify changes in
land cover and area each year. To see the
relationship between the land cover model and air
surface temperature, statistical analysis was carried
out using the correlation of the two variables using
the correlation test. In addition, a descriptive
describe the
relationship between land cover models and air

analysis was carried out to
surface temperature, which will be carried out in
2013, 2017, and 2021 for the spatial modelling of air
surface temperature in Caturtunggal Village and
Sinduadi Village.

Results and Discussion

Result 1 — Land Cover in Caturtunggal Village
and Sinduadi Village

Each class of land cover in Caturtunggal Village
and Sinduadi Village has been changing since 2013,
2017, and 2021. Land cover in 2013 was dominated
by built-up land with a total of 1202 grids, or
around 1202 hectares. Over a period of eight years
(2013-2021), the area of built-up land has increased
by 6.35% (116 hectares) from 1202 grids (1202
hectares) to 1318 grids (1318 hectares). In addition
to built-up land, the area of non-agricultural
vegetation and agricultural vegetation is also quite
extensive. However, changes in land cover area
occur on an annual basis.

In 2013-2021, the area of non-agricultural
vegetation decreased by 8.15% (149 hectares) from
311 grids (311 hectares) to 162 grids (162 hectares).
In addition, agricultural vegetation experienced an
increase in area of 1.64% (30 hectares) from 313
grids (313 hectares) to 343 grids (343 hectares). The
decrease in the area of non-agricultural vegetation
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was followed by a significant increase in the area of
built-up land. In 2021, as shown in Figure 2.1,
changes in spatial land cover are occurring quite
rapidly in the study area, which is dominated by
changes from non-agricultural
agricultural vegetation and agricultural vegetation
to built-up land.

vegetation to
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Figure 2.1 Map of Land Cover in Caturtunggal Village and
Sinduadi Village in 2013, 2017, and 2021

Changes in land cover that occurred in 2013-
2017 occurred in 280 grids. Changes in land cover
that occur are bodies of water into built-up land,
built-up land into open land, built-up land into
agricultural vegetation, non-agricultural vegetation
into built-up land, non-agricultural vegetation into
open land, agricultural vegetation into built-up
land, and agricultural vegetation
agricultural vegetation. In 2013-2017, there were

into non-

many changes in land cover that led to the
development of built-up areas, especially in the
central part of the research area. This is because
this section is the main access road to the UGM

campus area from the Yogyakarta City area, which
has led to an increase in the construction of
supporting housing,
supermarkets, and restaurants. Changes in land
cover toward agricultural vegetation occurred
mainly within the UGM campus. Changes in the
land cover of Caturtunggal Village and Sinduadi
Village in 2013-2017 are shown in Figure 2.2.

facilities such as
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Figure 2.2 Map of Land Cover Changes at Caturtunggal Village
and Sinduadi Village in 2013 — 2017

In 2017-2021, there were 325 grids that
experienced changes in land cover. Built-up land
becomes water bodies; built-up land becomes open
land; built-up land becomes non-agricultural
vegetation; built-up land becomes agricultural
vegetation; open land becomes built-up land; non-
agricultural vegetation becomes agricultural
vegetation; agricultural vegetation becomes non-
agricultural vegetation. Built-up land experiences
the most frequent changes in land cover. This
change is evenly distributed in all research areas,
including the UGM campus area. Changes in land
cover during the 2017-2021 period are shown in
Figure 2.3. The pattern of land cover change in
Caturtunggal Village and Sinduadi Village is in
accordance with the existing development pattern.
The type of land cover that has experienced a large
increase in area is built-up land. This is inversely
proportional to the area of land cover for non-
agricultural vegetation, which continues to
decrease. Developments in Caturtunggal Village
and Sinduadi Village took place quite quickly on
slopes of 0-8%. This is because the area is sloping,
so development is easier to do.
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Figure 2.3 Map of Land Cover Changes at Caturtunggal Village
and Sinduadi Village in 2017 — 2021

The main reason for the change in land cover is
the ongoing development in Caturtunggal Village
and Sinduadi Village. construction of student
facilities and infrastructure on campus, student
residences around campus, and other student
support facilities The existence of the campus
causes changes in land use around it to meet the
needs of students. settlements, restaurants, and
other supporting places such as mini markets,
photocopying, internet cafes, and laundry
(Kolawole & Boluwatife, 2016). Another factor is
population growth, which increased from 2013 to
2021 to more than 86,000 people in Caturtunggal
Village and Sinduadi Village.

Result 2 - Land Surface Temperature in
Caturtunggal Village and Sinduadi Village

Changes in land cover that occur every year are
one of the causes of changes in land surface
temperature. In general, land surface temperatures
in Caturtunggal and Sinduadi Villages have
increased from 2013 to 2021. The rise in
temperature is usually due to the addition of
buildings in Caturtunggal Village and Sinduadi
Village. Developments that are increasing, such as
settlements, parks, and other supporting facilities,
generally change vegetated land into built-up land.
As a result, the land surface temperature in
Caturtunggal and Sinduadi Villages continues to
rise year after year as the built area grows and the
vegetation area shrinks. Changes in land surface
temperature in Caturtunggal Village and Sinduadi

Village in 2013, 2017, and 2021 are shown in Figure
24.
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Figure 2.4 Map of LST in Caturtunggal Village and Sinduadi
Village in 2013, 2017, and 2021

Land surface temperatures in 2013-2017
generally tended to be constant and increased in
some areas. The land surface temperature that does
not change is 1275 grid cells or around 70.64%
(1275 hectares). The increase in land surface
temperature is 497 grids, or about 27.53% (497
hectares). Meanwhile, the land surface temperature
that has decreased is only 33 grids, or around
1.83% (33 hectares). The land surface temperature
seems to change more in the western part of the
study area. If you look at the land cover class, the
land surface temperature that has increased is
included in the class of non-agricultural vegetation
land cover and agricultural vegetation. Meanwhile,
land surface temperatures that tend to be stable are
included in the built-up land cover class. The
increase in land surface temperature in the study
area was caused by changes in land cover,
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especially from non-agricultural vegetation to
agricultural vegetation and built-up land. Changes
in land surface temperature in 2013-2017 are
shown in Figure 2.5.
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Figure 2.5 Map of Land Cover Changes at Caturtunggal Village
and Sinduadi Village in 2013 — 2017

The land surface temperature in Caturtunggal
Village and Sinduadi Village is generally stable
and has slightly increased from 2017 to 2021. The
increase in land surface temperature is 122 grids
covering 6.76% (122 hectares). The land surface
temperature that has not changed is 1520 grids, or
around 84.21% (1520 hectares), and the land
surface temperature that has decreased is 163 grids,
or around 9.03% (163 hectares). The increase in
land surface temperature spread evenly across
almost all study areas.This is consistent with
changes in land cover that occur, especially
changes from vegetated land cover to built-up land
cover. Changes in land surface temperature during
the 2017-2021 period are shown in Figure 2.6.
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Figure 2.6 Map of Land Cover Changes at Caturtunggal Village
and Sinduadi Village in 2017 - 2021

The pattern of changes in land surface
temperature follows changes in land cover that
occur in and around the UGM campus area.
Changes in land cover will affect land surface
temperatures spatially and temporally (Shidiq et
al., 2020). The land surface temperature in and
around Caturtunggal Village and Sinduadi Village
continues to increase every year. An increase in
land surface temperature is consistent with a large
increase in built-up land cover. The greatest
increase in land surface temperature tends to occur
in areas that show a transition from vegetation to
built-up areas (Madakara et al., 2019).

Result 3 — Air Surface Temperature Modelling
The air surface temperature model can be obtained
by a simple linear regression procedure by
regressing the land surface temperature values
processed using satellite imagery with air surface
temperature values obtained in the field. Land
surface temperature was obtained from Thermal
Band processing of Landsat 8 satellite imagery,
while air surface temperature was obtained from
field surveys measuring temperature at 100 sample
points divided by land cover class in Caturtunggal
Village and Sinduadi Village.

In the regression equation between land surface
temperature values and air surface temperature
values, the AST (M-AST) model equation is
obtained, namely y = 0.9756x + 1.7311 with a
coefficient of determination (R2) of 0.8534. The
regression of air surface temperature with land
surface temperature is shown in Figure 2.7.

Figure 2.7 Regression of Land Surface Temperature and Air Surface
Temperature
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Based on the regression results (Figure 5.14), it
is known that land surface temperature can explain
85% (R2 = 0.8534) of the air surface temperature
model. In Caturtunggal Village and Sinduadi
Village, there were linear positive results between
land surface temperature values and air surface
temperature models. The AST model (M-AST) can
thus be described by the following equation:

M-AST =0,9756 (LST) +1,7311

With the
temperature

existing equations, air surface

modelling was carried out in
Caturtunggal Village and Sinduadi Village. Air
surface temperature modelling based on land cover
classes was carried out in Caturtunggal Village and
Sinduadi Village in 2013, 2017, and 2021.

The RMSE test was carried out on the 2021 air
surface temperature model to determine the level
of accuracy and correctness of air surface
temperature modelling based on air surface
temperature data from field measurements. The
RMSE test results give an RMSE value of 0.464,
which means there is an error of 0.464 in the air
surface temperature model data. This means that
the value of the largest deviation from the model
value of air surface temperature to the air surface
temperature in the field is 0.464.

Based on the results of air surface temperature
modelling for 2013, 2017, and 2021, Caturtunggal
Village and Sinduadi Village are classified into five
temperature classes, namely: 25.5-27°C; 27.01-
28.5°C; 28.51-30°C; 30.01-31.5°C; and >31.5°C. Air
surface temperature models in Caturtunggal
Village and Sinduadi Village in 2013, 2017, and

2021 are shown in Figures 2.8, 2.9, and 2.10.
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Figure 2.8 Map of MAST in Caturtunggal Village and Sinduadi
Village in 2013

In 2013, the temperature value was dominated
by a temperature class of 28.51-30°C with a total of
737 grids, or around 40.45% (737 hectares), and a
temperature class of 30.0-31.5°C with a total of 718
grids, or around 39.41% (718 hectares). The
temperature value with the smallest area is the
temperature class >31.5 °C, with a total of 8 grids
and a proportion of 0.44% (8 hectares).
Temperature classes of 28.51-30°C and 30.0-31.5°C
are spread throughout almost the entire study area,
except for the western part. In terms of land cover,
the temperature classes of 28.51-30°C and 30.0-
31.5°C are dominated by built-up land cover.
While the temperature class >31.5 °C is only found
in a few places in the southeastern corner of the
study area, specifically in the built-up land cover
class.
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Figure 2.9 Map of MAST in Caturtunggal Village and Sinduadi
Village in 2017
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In 2017, the temperature value was dominated
by the temperature range of 30.0-31.5 °C, with a
total of 911 grids, or around 50% (911 hectares).
The temperature value with the smallest area is the
temperature class of 25.5-27 °C, with a total of 3
grids and a proportion of 0.16% (3 hectares). The
temperature class of 30.0-31.5°C is spread
throughout almost the entire study area, except for
the extreme west, east, and center. In terms of land
cover, the temperature range of 30.0-31.5 °C is
dominated by built-up land cover. While the
temperature class of 25.5-27°C is only found in a
few places in the western part of the study area, to
be precise, in the land cover classes of agricultural
vegetation and non-agricultural vegetation
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Figure 2.10 Map of MAST in Caturtunggal Village and Sinduadi
Village in 2021
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In 2021, the temperature value is dominated by
the temperature class of 30.0-31.5 °C with a total of
924 grids, or around 50.71% (924 hectares). The
temperature value with the smallest area is the
temperature class of 25.5-27 °C, with a total of 11
grids and a proportion of 0.6% (11 hectares). The
temperature class of 30.0-31.5 °C is spread out in
the northern, eastern, and southern parts of the
study area, and only a small part is in the western
part. In terms of land cover, the temperature range
of 30.0-31.5 °C is dominated by built-up land
cover. While the temperature class of 25.5-27°C is
found in several places at the western end, eastern
end, and centre of the study area, to be precise, in
the agricultural vegetation land cover class and a
little in the non-agricultural vegetation class.
temperature is affected by
differences in elevation and slope within each land
cover. At altitudes, the air
temperature is also lower. Meanwhile, the slope
level affects the types of plants in the vegetation
land cover class. In addition to elevation and slope,
land cover heterogeneity also greatly affects
temperature values.

Air surface

lower surface

Result 4 - Relationship of Land Cover and Air
Surface Temperature Models

The relationship between the land cover model and
air surface temperature (M-AST) can be analyzed
using the Rank-Spearman correlation test. This is
because the Spearman's rank correlation test is part

of nonparametric statistics. To perform the
Spearman's rank correlation test, the land cover
and M-AST data were ranked by high and low
temperatures.

The ranking of land cover data and M-AST is
subdivided based on the number of classes in each
data set. Ground cover is divided into five ranks,
and M-AST is divided
determine whether there is a relationship between
land cover and M-AST, the magnitude of the
resulting

into five ranks. To

correlation is interpreted wusing a
correlation coefficient interpretation table.

Based on the results of the land cover
correlation test and M-AST in Caturtunggal Village
and Sinduadi Village in 2013, 2017, and 2021, a
significance value, or Sig, was obtained. (2-tailed)
in three years is 0.000. Because the value of sig. (2-
tailed) 0.000 is less than 0.05, there is a significant
relationship between the land cover variable and
M-AST. From the SPSS output, the correlation
coefficient is 0.602**, 0.608**, and 0.604* which
means the strength of the relationship between the
land cover variable and M-AST is 0.6 or meets the
strong
guidelines. The correlation coefficient is positive,
so the relationship between the two variables is
unidirectional, meaning that the more land cover
that is built up, the higher the air surface
temperature.

correlation  coefficient interpretation

Discussion

Based on the results of data processing, which can
be presented in the form of a land cover map, it can
be seen that the land cover area is built up with
high land surface temperatures. In contrast to areas
with low land surface temperatures, there are non-
agricultural land-cover areas. Another land cover
that also has a high average temperature value is
open land. This is consistent with the theory that
materials such as metal, stone, and asphalt that
make up built-up and open land materials have a
higher heat capacity and heat input than vegetated
land materials.

Each object has a different ability to receive and
radiate the solar energy it receives. The surface
structure of built-up land, which is generally
impermeable, causes objects to absorb and release
energy more quickly. This means that the energy
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radiated from built-up areas tends to be larger and
is then recorded by satellite sensors. This is
different from what happens on vegetated land,
where vegetation can absorb solar energy for the
photosynthesis process, which is then released in
the evapotranspiration process. This process has a
cooling effect, so that the temperature that will be
emitted is lower than the temperature that is
received, so that the temperature that is emitted is
recorded by the satellite sensor.

Conclusions

Land cover in and around the UGM campus area
from 2013, 2017, and 2021 continues to change. The
pattern of land cover change in Caturtunggal
Village and Sinduadi Village is in accordance with
the existing development pattern. The type of land
cover that has experienced a large increase in area
is built-up land. This is inversely proportional to
the area of land cover for agricultural and non-
agricultural vegetation, which continues to
decrease. The main reason for the change in land
cover is the construction of student support
facilities, which keep popping up in and around
the UGM campus area.

The land surface temperature in Caturtunggal
Village and Sinduadi Village changes every year.
The pattern of changes in land surface temperature
follows changes in land cover that occur in and
around the UGM campus area. An increase in land
surface temperature is consistent with a large
increase in built-up land cover. The greatest
increase in land surface temperature tends to occur
in areas showing a change from vegetated to built-
up land cover.

Air surface temperature has a pattern caused by
changes in land
Caturtunggal Village and Sinduadi Village. The
highest air surface temperature was 30.37 °C in the
built-up land cover class, while the lowest air
temperature was 2891 °C in the
agricultural vegetation land cover class. Changes in
land cover from vegetation to built-up areas caused
an increase in air surface temperature of up to 1.46
°C.

differences and cover in

surface

Air surface temperature is closely related to
land cover. The more developed the land cover, the
higher the air surface temperature. because the
materials in buildings have a high heat capacity
and a higher heat input. in contrast to areas with
little development or vegetation.

References

Adulkongkaew, T., Satapanajaru, T., Charoenhirunyingyos,
S., & Singhirunnusorn, W. (2020). Effect of Land Cover
Composition and Building Configuration on Land
Surface Temperature in An Urban-Sprawl City.
Thailand. Heliyon, 6(8), e04485.

Aggarwal, S. (2004). Principles of remote sensing. Satellite
remote sensing and GIS applications in agricultural
meteorology, 23(2), 23-28.

Alexander, C. (2020). Normalised Difference Spectral
Indices and Urban Land Cover as Indicators of Land
Surface Temperature (LST). International Journal of
Applied Earth Observation and Geoinformation, 86, 102013.

Alshuwaikhat, H. M., & Abubakar, L. (2008). An Integrated
Approach to
Assessment of The Current Campus Environmental
Management Practices. Journal of Cleaner Production,
16(16), 1777-1785.

Bakara, J. (2014). Sistem Manajemen Data Citra Satelit
Penginderaan Jauh Resolusi Tinggi Untuk Kebutuhan
Nasional. Seminar Nasional Penginderaan Jauh, 751-761.

Benali, A., Carvalho, A. C., Nunes, ]J. P., Carvalhais, N., &
Santos, A. (2012). Estimating Air Surface Temperature in
Portugal Using MODIS LST Data. Remote Sensing of
Environment, 124, 108-121.

Breiman, L., Friedman, J. H., Olshen, R. A., & Stone, C. ].
(2017). Classification and regression trees. Routledge

Choudhury, D., Das, K., & Das, A. (2019). Assessment of
land use land cover changes and Its Impact on
Variations of Land Surface Temperature in Asansol-
Durgapur Development Region. The Egyptian Journal of
Remote Sensing and Space Science, 22(2), 203-218.

Colombi, A., De Michele, C., Pepe, M., Rampini, A, &
Michele, C. D. (2007). Estimation of Daily Mean Air
Temperature From MODIS LST in Alpine Areas.
EARSeL eProceedings, 6(1), 38-46.

Das, S, & Angadi, D. P. (2020). Land Use-Land Cover
(LULC) transformation and Its Relation With Land
Surface Temperature Changes: A Case Study of
Barrackpore Subdivision, West Bengal, India. Remote
Sensing Applications: Society and Environment, 19, 100322.

Derajat, R. M., Sopariah, Y., Aprilianti, S., Taruna, A. C,,
Tisna, H. A. R, Ridwana, R.,, & Sugandi, D. (2020).
Klasifikasi Tutupan Lahan Menggunakan Citra Landsat
8 Operational Land Imager (OLI) di Kecamatan
Pangandaran. Jurnal Samudra Geografi, 3(1), 1-10.

Achieving Campus Sustainability:



660 Proceeding International Conference on Religion, Science and Education (2023) 2

Dewi, N. R. (2021). Implementasi Model Green Campus
dalam Program Pemberdayaan Masyarakat Inspiring
Bulaksumur Urban Community (IBUC). Sosio e-Kons,
13(3), 208-221.

Dong, S., Yan, X., & Xiong, Z. (2013). Varying responses in
Mean Air surface temperature From Land Use/Cover
Change in Different Seasons Over Northern China. Acta
Ecologica Sinica, 33(3), 167-171.

Fikri, A. S., Setiawan, F., Violando, W. A., Muttaqin, A. D.,
& Rahmawan, F. (2021). Analisis Perubahan Penutupan
Lahan Menggunakan Google Earth Engine dengan
Algoritma Cart (Studi Wilayah  Pesisir
Kabupaten Lamongan, Provinsi Jawa Timur). In
Prosiding Forum Ilmiah Tahunan (FIT)-lkatan Surveyor
Indonesia (ISI) (Vol. 1, pp. 89-99). Departemen Teknik
Geodesi, Fakultas Teknik, Universitas Diponegoro.

Ford (1989). Remote Sensing and Image Interpretation. Jhon
Willey and Sons.

Gohain, K. J.,, Mohammad, P., & Goswami, A. (2021).
Assessing the impact of land use land cover changes on
land surface temperature over Pune city, India.
Quaternary International, 575, 259-269.

Gustin, O., & Roziqin, A. (2019). Detection of Land Use
Changes in Batam Island Coastal Using Remote Sensing.
In IOP Conference Series: Earth and Environmental Science,
375(1), 012001.

Indrawati, E. D., Hermawan, H., & Huboyo, H. S. (2016).
Analisis Emisi Co2 Antropogenik Rumah Tangga di

Patukangan, Balok,
Kabupaten Kendal. Indonesian Journal of Conservation,
4(1).

Irons, J. R, Dwyer, J. L., & Barsi, J. A. (2012). The next
Landsat satellite: The Landsat data continuity mission.
Remote Sensing of Environment, 122, 11-21.

Jang, J., Lee, W., Choi, M., Kang, C., & Kim, H. (2020). Roles
of Urban Heat Anomaly and Land-Use/Land-Cover on
The Heat-Related Mortality in The National Capital
Region of South Korea. Environment international, 145,
106127.

Jusuf, S. K., Wong, N. H., Hagen, E., Anggoro, R., & Hong,
Y. (2007). The Influence of Land Use on The Urban Heat
Island in Singapore. Habitat international, 31(2), 232-242.

Kafy, A. A.,, Rahman, M. S., Hasan, M. M., & Islam, M.
(2020). Modelling Future Land Use Land Cover Changes
and Their Impacts on Land Surface Temperatures in
Rajshahi, Bangladesh. Remote Sensing Applications:
Society and Environment, 18, 100314.

Kanata, B., Igbal, M. S., & Ramdayanti, R. (2021). Penerapan
Metode Supervised Classification Maximum Likelihood
Pada Citra Satelit Landsat Untuk Memetakan
Perubahan Tutupan Lahan di Taman Nasional Bukit
Barisan Selatan (Tnbbs). Dielektrika, 8(1), 44-53.

Kolawole, O. A., & Boluwatife, A. R. (2016). Assessment of
The Factors Influencing Student Choice Of Residence In
Nigerian Tertiary Institutions. Sains Humanika, 8(2), 39—
47.

Kasus:

Kelurahan Pekauman dan

Madakarah, N. Y., Wibowo, A., Manessa, M. D. M., &
Ristya, Y. (2019).
Temperature And Its Relationship With Land Cover
And Changes In IPB Campus, Dramaga Bogor 2013-
2018. E3S Web Of Conferences, 125, 01004.

Memon, R. A, Leung, D. Y. C,, & Liu, C. H. (2009). An
investigation of Urban Heat Island Intensity (UHII) As
An Indicator of Urban Heating. Atmospheric Research,
94(3), 491-500.

Nadira, C., Saraswati, R., & Wibowo, A. (2019). Pengaruh
Perubahan Tutupan Lahan Terhadap Fenomena Urban
Heat Island Di Kecamatan Cikarang Utara, Kabupaten
Bekasi Tahun 2007-2018 Menggunakan Citra Landsat 5
Dan 8. Seminar Nasional Penginderaan Jauh ke-6 Tahun
2019.

Nawangwulan, N. H., Sudarsono, B., Sasmito, B. (2013).
Analisis Pengaruh Perubahan Lahan
Terhadap Hasil Produksi Tanaman Pangan di
Kabupaten Pati Tahun 2001-2011. Jurnal Geodesi Undip.
2(2), 127-140.

Noor, D. (2012). Geologi. Program Studi Teknik Geologi
Fakultas Teknik-Universitas Pakuan.

Variations Of Land Surface

Pertanian

Pambudi, L. Hidayatno, A. & Isnanto, R. (2011).
Identifikasi Luas Bencana  Tsunami Dengan
Menggunakan Segmentasi Citra. Universitas
Diponegoro.

Permatasari, Y. D. (2019). Analisis Kondisi Muara Kali
Porong  Akibat Semburan  Lumpur  Sidoarjo
Menggunakan Citra Landsat Tahun 2014-2017.

Pertiwi, B. D. (2018). Analisis Karakteristik Awan

Cumulonimbus Menggunakan Citra Satelit Dan Data
Cuaca Permukaan Wilayah Banyuwangi.

Pradhan, S. N., Anjum, M., & Jena, P. (2018). Estimation of
Soil Moisture Content by Remote Sensing Methods.
Journal of Pharmacognosy and Phytochemistry, 7, 1786-
1792.

Priyadarsini, R., & Hien, W. N. (2009). Causes of urban heat
island in Singapore: An investigation using
Computational Fluid Dynamics (CFD). PLEA 2009 -
Architecture Energy and the Occupant’s Perspective:
Proceedings of the 26th International Conference on Passive
and Low Energy Architecture, June, 22— 24.

Purwanto, Utomo, D. H., & Kurniawan, B. R. (2016). Spatio
Temporal Analysis Trend of Land Use and Land Cover
Change Against Temperature Based on Remote Sensing
Data in Malang City. Procedia-Social and Behavioral
Sciences, 227, 232-238.

Romadhoni, M. A. M. (2013). Analisis Prioritas Penataan
Ruang Terbuka Hijau Daerah Permukiman Melalui
Pemanfaatan Penginderaan Jauh Dan Sistem Informasi
Geografis Di  Kecamatan Kotagede (Doctoral
dissertation, Universitas Muhammadiyah Surakarta).

Roth, M. (2013). Urban Heat Islands. In Fernando, H.J.S.
(Ed), Handbook of Environmental Fluid Dynamics,
Volume Two. CRC Press/Taylor & Francis Group, LLC.



Arridha et al. — Spatial Modelling of Air Surface Temperature Due to Land ... 661

Sabins, F. F. (2007). Remote sensing: principles and
applications. Waveland Press.

Sampurno, R. M., & Thoriq, A. (2016). Klasifikasi Tutupan
Lahan Menggunakan Citra Landsat 8 Operational Land
Imager (Oli) Di Kabupaten Sumedang (Land Cover
Classification Using Landsat 8 Operational Land Imager
(Oli) Data In Sumedang Regency). Jurnal Teknotan, 10(2).

Sarkar, A. (2018). Accuracy Assessment and Analysis of
Land Use Land Cover Change Using Geoinformatics
Technique in Raniganj Coalfield Area ,
Environmental Sciences & Natural Resources, 11(1), 25-34.

Shalaby, A., & Tateishi, R. (2007). Remote sensing and GIS
for mapping and monitoring land cover and land-use

India.

changes in the Northwestern coastal zone of Egypt.
Applied Geography, 27(1), 28-41.

Shi, Y., & Zhang, Y. (2018). Remote Sensing Retrieval of
Urban Land Surface Temperature in Hot-Humid
Region. Urban Climate, 24, 299-310.

Simonetti, D., Simonetti, E., Szantoi, Z., Lupi, A., & Eva, H.
D. (2015). First Results From The Phenology-Based
Synthesis Classifier Using Landsat 8 imagery. IEEE
Geoscience and remote sensing letters, 12(7), 1496-1500.
New York, 1979.

Sitanggang, G. (2010). Kajian Pemanfaatan Satelit Masa
Depan: Sistem Penginderaan Jauh Satelit LDCM
(LANDSAT-8). Berita Dirgantara, 11(2).

Sobrino, J. A., Oltra-Carrio, R., Soria, G., Jiménez-Mufioz, J.
C., Franch, B., Hidalgo, V. & Paganini, M. (2013).
Evaluation of The Surface Urban Heat Island Effect In
The City of Madrid by Thermal Remote Sensing.
International journal of remote sensing, 34(9-10), 3177-3192.

Solihin, M. A., & Putri, N. (2020). Keragaman Penggunaan
Lahan Eksisting di Hulu Sub DAS Cikapundung
Berdasarkan Indeks Vegetasi dan Temperatur
permukaan daratan. Agrikultura, 31(3), 251-262.

Soydan, O. (2020). Effects of landscape composition and
patterns on Land Surface Temperature: Urban Heat
Island Case Study For Nigde, Turkey. Urban Climate, 34,
100688.

Suratman (2014). Membangun Kesejahteraan Kampung
Bersama IBUC UGM di Gelanggang Olah Raga
Klebengan, Caturtunggal, Depok Sleman 2014. Seminar
Festival Kampung Hijau.

Szokolay, S. V., & Koenigsberger, O. (1973). Manual of
Tropical Housing and Building. Bombay: Orient
Langman.

Topouzelis, K., Makri, D., Stoupas, N., Papakonstantinou,
A., & Katsanevakis, S. (2018). Seagrass mapping in
Greek territorial waters using Landsat-8 satellite images.
International journal of applied earth observation and
geoinformation, 67, 98-113.

Tsou, J. Y, Li, X,, Tsou, K., He, J., & Pan, D. (2018, June).
Detect  Relationship Urban  Housing
Development and Urban Heat Island Dynamic in
Hyper-density Hong Kong by Integrating GIS and RS

Between

Techniques. In Workshop of the European Group for
Intelligent Computing in Engineering, 535-553.

Tursilowati, L. (2002). Urban Heat Island Dan
Kontribusinya ~ Pada  Perubahan  Iklim  dan
Hubungannya Dengan Perubahan Lahan. In Seminar
Nasional Pemanasan Global Dan Perubahan Global. Fakta,
Mitigasi, Dan Adaptasi. Pusat Pemanfaatan Sains Atmosfer
Dan Iklim LAPAN, 89-96.

Utami, F. P., Prasetyo, Y., & Sukmono, A. (2016). Analisis
Spasial Perubahan Luasan Mangrove Akibat Pengaruh
Limpasan Sedimentasi Tersuspensi Dengan Metode
Penginderaan Jauh. Jurnal Geodesi Undip, 5(1), 305-315.

Vanhellemont, Quinten (2020). Combined Land Surface
Emissivity and Temperature Estimation From Landsat 8
OLI and TIRS. ISPRS Journal of Photogrammetry and
Remote Sensing, (166), 390-402.

Voogt, J. A., & Oke, T. R. (2003). Thermal Remote Sensing
Of Urban Climates. Remote Sensing Of Environment,
86(3), 370-384.

Wang, L., Tian, F., Wang, X.,, Yang, Y., & Wei, Z. (2020).
Attribution of The Land Surface Temperature Response
to Land-Use Conversions From Bare Land. Global and
Planetary Change, 193, 103268

Wang, R., Cai, M., Ren, C., Bechtel, B.,, Xu, Y., & Ng, E.
(2019). Detecting Multi-Temporal Land Cover Change
and Land Surface Temperature in Pearl River Delta by
Adopting Local Climate Zone. Urban Climate, 28, 100455.

Wibowo, A., & Salleh, K. O. (2018) Land Cover Types And
Their Effect On The Urban Heat Signature of University
Campuses Using Remote Sensing. International Journal of
Technology, 9(3), 479-490.

Wibowo, A., Yusoff, M. M., & Salleh, K. O. (2020).
Monitoring Urban Heat Signature And Profiles of
Localized Urban Environment in The University of
Malaya. IOP Conference Series: Earth and Environmental
Science, 481(1)

Wibowo, A., Yusoff, M. M., & Shidiq, L. P. A. (2020). Urban
Heat Hazard Threat on University Campus (University
of Indonesia and University of Malaya). International
Journal of GEOMATE, 19(76), 141-148.

Wibowo, A., Yusoff, M. M., Adura, T. A., & Zaini, L. H.
(2020). Spatial Model of Air Surface Temperature Using
Landsat 8 TIRS. IOP Conference Series: Earth and
Environmental Science, 500(1).

Wong, N. H,, & Yu, C. (2005). Study Of Green Areas and
Urban Heat Island In A Tropical City. Habitat
International, 29(3), 547-558.

Xiao, Honglin, & Weng, Q. (2007). The Impact of Land Use
And Land Cover Changes on Land Surface Temperature
in A Karst Area of China. Journal of Environmental
Management, 85(1), 245-257.

Yudithia, F. A,, Jaelani, L. M., & Handayani, H. H. (2021).
Analisis Persebaran Keanekaragaman Hayati pada
Pohon dan Potensinya Dalam Penyerapan Emisi Karbon
di Wilayah Perkotaan Menggunakan Data Foto Udara
dan Lidar. Jurnal Teknik ITS, 9(2), 41-47.



662 Proceeding International Conference on Religion, Science and Education (2023) 2

Zhang, Y., Su, Z,, Li, G., Zhuo, Y., & Xu, Z. (2018). Spatial-
temporal evolution of sustainable urbanization
development: A perspective of the coupling
coordination development based on population,
industry, and built-up land spatial agglomeration.
Sustainability, 10(6), 1766.



