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Objective: Landuse change due to man-made areas development leads to changes in land
surface temperature. These changes in arid and semi-arid areas, especially on the sand
fields edge, disrupt the ecological balance of natural ecosystems, and their assessment is a
management requirement. Therefore, this study investigated changes in land cover and
surface temperature classes on the western edge of Rig Boland

Methods: Landsat satellite data, TM, ETM+ and OLI sensors were used to monitor
landuse and temperature trends. The criterion for assessing landuse is the supervised
classification using the maximum likelihood method, and for calculating the surface
temperature, the spectral radiance of thermal bands is converted to LST.

Results: Results showed 6 KM2 of agricultural lands has been converted into man-made
areas, 68 KM2 of ranges and sand dunes to agriculture, 40 KM2 of man-made forest to
ranges, and 7 KM2 of ranges to bare lands. These changes have a direct impact on surface
temperature increase, which in turn affects the ecosystem service efficiency. So, it has
caused some of region's lands to become centers of dust storms. Also, due to desilting
activities on Rig Boland edge with aim of quicksand stabilizing, an area of 82 KM2 of
ranges and sand dunes has been converted into man-made forest.

Conclusions: These changes have a direct effect on temperature decrease and have caused
quicksand to stabilize in part of the region, which indicates the positive performance of
desertification projects. Results of temperature monitoring also showed the area of
temperature zones below 35° is decreasing and the area of temperature zones above 40° is
increasing. This trend indicates an increase in temperature, especially in maximum
temperatures. Part of this increase has occurred as a result of global warming, and the other
part is related to changes in the land cover of natural zones to anthropogenic uses.
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Introduction

The marginal areas of Rig Boland, as one of the sensitive natural and desert areas in central Iran, have been
directly affected by land use and land cover changes in recent decades. The development of human activities,
including urban and industrial lands in the vicinity of this area, such as the cities of Aran, Bidgol, and Kashan,
the construction of roads, the development of agricultural lands, and the creation of related infrastructure, have
led to the destruction of natural vegetation cover and the increase in man-made surfaces. These changes have
transformed the physical characteristics of the earth's surface, such as albedo, soil moisture, and roughness, in
the region and disrupted its thermal balance. As a result, the possibility of the formation or intensification of heat
centers in this area and its surrounding areas has arisen. Therefore, identifying and zoning thermal hotspots in the
Rig Boland Aran and Bidgol regions and analyzing their relationship with land use and land cover changes over
a multi-year period is a research necessity. This study, using remote sensing technology and Landsat satellite
images, can reveal the trend of changes in land surface temperature and its relationship with the conversion of
natural areas to man-made or degraded surfaces. Achieving such knowledge provides the necessary scientific
basis for environmental planners and managers to design and implement appropriate adaptation and impact
reduction solutions, such as vegetation management, development planning based on thermal considerations, and
implementation of projects to reduce the impact of thermal hotspots in this sensitive desert region.

Materials and Methods

The study area of the present study is a part of Aran and Bidgol County in Isfahan Province, which covers an
area of 94,920 hectares and includes the cities of Aran and Bidgol, Nooshabad, Sefidshahr, and Abu Zeidabad.
This area is located at a geographical location of 51 degrees and 15 minutes to 52 degrees east longitude and 33
degrees and 45 minutes to 34 degrees and 15 minutes north latitude.

In order to investigate the changes in land cover and temperature zoning of the study area, images from the
TM, ETM+, and OLI sensors of the Landsat satellite were used on September 9, 1987, September 10, 2002, and
September 11, 2017. Since the images may contain errors, preparing these images for analysis and processing
requires a series of corrections. In this study, first, the radiometric error of the embedded lines was corrected
using the Gap fill tool in ENVI software. Then, the bands were arranged in BSQ format (Band Sequence
Sorting). To extract the land cover, the supervised classification method using the maximum likelihood method
was used. Also, to calculate the land surface temperature, the spectral radiance of the thermal bands was
converted to surface temperature.

Results

The results showed that man-made forests did not cover any area of the study area in 1987, but due to the start of
desertification and rangeland restoration operations over the years, extensive changes were observed in the area
of man-made forests in 2002. So that 316 square kilometers of the area were covered by man-made forests, and
based on the land use change matrix from 1987 to 2002, 197 square kilometers of this amount was the result of
the conversion of sand dunes, 76 square kilometers of the result of the conversion of rangeland cover, and 43
square kilometers of the result of the conversion of other covers to man-made forest cover. Man-made forests
faced a decrease in area in 2017, so that compared to 2002, about 96 square kilometers of its area decreased. The
results showed that 52 square kKilometers of this amount had been converted to sand dunes, 42 square kilometers
to pasture, and the rest to other land covers. According to the trend matrix, the sand dunes initially had a
decreasing trend, with 157 square kilometers of their area reduced by 2002, but according to the results of 2017,
the trend was increasing, with 26 square kilometers of their area added. Bare land had a significant decrease in
area by 2002, with 80 square kilometers of bare land reduced by 2017, but 11 square kilometers of its area was
added by 2017. According to the matrix of changes in agricultural cover, there has always been a positive trend,
as the area of bare land, sand dunes and pastures in the study area has decreased and the area of agricultural
cover has increased. According to the matrix of changes, pasture cover initially grew with a significant decrease
in area, so that from the 134 square kilometers of decrease in area, 40 square kilometers were converted to
agricultural cover, 76 square kilometers to man-made forest and the rest to other existing covers, but then 32
square kilometers were added to its area, and the conversion of man-made forests and sand dunes to it is one of
the reasons for the increase in the area of pastures. Man-made cover was another cover studied in this study,
which according to the matrix of changes has always increased in area. Industrial lands in the study area have
also grown, but have not changed significantly.
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The results of the surface temperature showed that in 1987, most of the region was in the temperature class of
35-40 degrees Celsius, while no temperature <45 was recorded in the study area. In 2002, most of the region was
in the temperature class of 40-45 degrees Celsius, and about 10 percent of the study area had a temperature <45.
In 2017, most of the region was in the temperature class of 40-45 degrees Celsius, but in this year, 38 percent of
the study area had a temperature <45. Overall, the study of the trend of temperature changes in the region during
the years 1987, 2002, and 2017 indicates that over time, the area of the classes with low temperatures decreased
and the area of the classes with higher temperatures increased.

Conclusion

In summary, it can be said that the increase in global warming and its consequences due to changes in the area of
land cover classes of the study area are prominent and significant. Therefore, in order to reduce the adverse
effects of increasing surface temperature, the thermal behavior of phenomena and land cover should be
evaluated. It also provides the possibility of identifying thermal hotspots that are facing thermal stresses. In
addition, due to the development of man-made lands around human use and population centers, there is a need to
review policies and decisions for the development of human activities in an appropriate manner, because it has a
significant impact on the increase in surface temperature of these areas. The findings of this study serve as a
reference for planners to manage the region in the coming years using information based on land cover analysis
and changes in surface temperature. Also, the need to conduct research on Earth's surface temperature can be
done by considering regular time changes instead of observing changes over long periods of time, so that more
accurate results are available to managers and planners and, by adopting efficient policies, provide better living
conditions for humans.
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Figure 2. Land cover class map in the study area
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Figure 3. Trend of changes in land cover classes in the study area
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Figure 4. Map of land surface temperature classes in the study area
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Figure 5. Trend of changes in the area of land surface temperature classes in the study area
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