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Human interventions in natural areas, such as changes in land use, have
led to a series of anomalies and environmental hazards. These significant
and cumulative changes in land cover and land use have resulted in various
anomalies, including excessive runoff, soil erosion, desertification, and

Received soil salinization. The primary objective of this study is to examine the
2021/09/09 temperature variations caused by the land cover structure in Lorestan
L i province and analyze the impact of land use changes on the province's
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temperature structure. To accomplish this, data from the MCD12Q2
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composite product, which provides information on land cover classes, and
Accepted ground temperature data from the MOD11A2 product of the MODIS
2021/11/24 sensor were utilized. Additionally, the cross-analysis matrix (CTM)
Published technique was employed to identify temperature variations for each land
2021/11/24 cover class during both hot and cold seasons. The findings indicated that
Published online Lorestan province had five distinct land cover classes: forest lands,
2024/01/21 pastures, agricultural lands, constructed lands, and barren lands. The
cross-matrix analysis revealed that forest cover (IGBP code 5) exhibited
the highest temperature, reaching 48°C, while urban and residential land
cover (IGBP code 13) had a temperature of 16°C, making it the warmest
land use. Furthermore, it was observed that the thermal variations of land
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Land cover changes,

Land surface temperature,
Cross-information analysis

matrix,
Lorestan province.

difference between the temperature structures of land cover classes.
However, during the cold season, the thermal variations became more
pronounced. The analysis of variance test demonstrated that, unlike the
warm season, different land cover classes significantly (Sig = 0.026)
influenced the thermal variations in the province during the cold season.
Scheffe's post hoc analysis indicated that this difference was particularly
noticeable between rangeland cover classes and built-up cover.
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Introduction

The extensive changes that have occurred in the last few decades due to human activities in the
land cover and use of the areas surrounding the cities and metropolises in many countries of the
world often take the form of natural land use changes, such as pastures, forests, barren lands,
wetlands, temporary and permanent mandabs, natural tree groves, and grasslands, and its
conversion to man-made uses such as cities, megacities, industrial towns, agricultural lands,
human green spaces, artificial lakes, and livestock pastures (Zhang et al., 2014). These changes
have had significant effects on climate and even in the general atmosphere (Zhao et al., 2006).
Researchers have investigated and studied the microclimatic effects of land cover or land use
changes in areas such as the energy balance of the Earth's surface and the formation of heat islands
in cities (Zhao et al., 2006). Natural land covers exist in a normal state without human intervention
and are the result of long-term interactions of climate, soil, topographical factors, and region,
which generate thermal and radiation forces according to the climatic and geographical system of
that region. Land cover changes will disturb the balance of incoming and outgoing energy flux .
Considering that in Lorestan province, there have also been significant changes in the land cover
of the province, especially the conversion of forest lands to agriculture, the development of urban
and residential areas, and the conversion of poor pastures to barren agricultural lands, the purpose
of this study is to periodically reveal these land use changes and, secondly, the temperature forcing
of these land use/cover changes during the statistical period of 20 years.

Material and Methods

In this study, the relationship between the frequency of land surface temperature patterns in
different land use classes was examined using cross information matrix analysis in the ARC-GIS
software platform. The main objective of the research was to investigate the thermal influence of
land cover classes and their changes over a 20-year period in Lorestan province. With the cross-
matrix analysis technique, the relationship between these factors and their changes in 5-year
intervals (2000, 2005, 2010, 2015, 2020) was reviewed. Two categories of data were utilized for
this purpose. The first set of data consisted of land cover classes obtained from the composite
product of the MODIS sensor, with a spatial resolution of 1 km, and in hierarchical data format
(MCD12Q2 product) from the sensor's database. Two video blocks, H21V05 and H22V05, were
used to complete the coverage of the province. The land cover data were selected from the
classification of the International Geosphere Program, Biosphere, which includes 17 land cover
classes. Among these classes, 11 are related to natural vegetation, 3 to non-vegetated land covers,
and 3 to composite covers. The overall accuracy index of this product is reported as 73.6%. The
second set of data consisted of land surface temperature data obtained from the MODIS sensor
(MOD11AZ2 product) to assess the temperature conditions of each land use class and their changes
from 2000 to 2020. This product provides an average of 8-day temperature values (3 products per
month) with a resolution of 1 km. In total, 42 Landcover product images (MCD12Q2 product)
and 126 product images (MOD11A2) were used in this study. To investigate the temperature
patterns of each land use class in Lorestan province, the temperature structure of each land cover
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class was analyzed. Cross information matrix analysis was performed between the land use class
layer and the ground surface temperature raster layer for 5 time steps (2000 to 2020). The mean
and standard deviation of temperature (calculated from all pixels within a land cover class) were
examined. Two-way analysis of variance was conducted at a confidence level of 95%
(P_value=0.05). In addition, Scheffe's follow-up test, which complements the analysis of
variance, was employed.

Results and Discussion

Figure (2) illustrates the land use map spanning from 2000 to 2020, divided into 5-year intervals.
The land use map was obtained from the MCD11Q1 product of the MODIS sensor. Table (2)
presents the area of each land cover class in Lorestan province during the 5 periods. Throughout
the years 2000 to 2020, Lorestan province exhibited five types of land cover: forest land, pasture
land, agricultural land, built land, and barren land. Table (2) demonstrates the distribution of land
cover classes at the provincial level, revealing that a significant portion of the districts located in
the center, north, and east of Lorestan province are covered by pastures (designated as code 10 in
the IGBP classification, product MCD11Q2). In 2005, this land use category occupied an area of
approximately 16,300 square kilometers, representing the largest land area within the province
during the specified period (2000 to 2020). Pasture cover predominantly characterizes the eastern
and northern regions of the province (with an average annual rainfall exceeding 350 mm), as
depicted in Figure 2. Forest lands also encompass substantial portions of the central, southern,
and western areas of Lorestan province. The largest area covered by forests was recorded in 2015,
amounting to 8,765 square kilometers (from 2000 to 2020). Agricultural lands (including
irrigated, rainfed, and horticulture) are concentrated in the northern, central, and western regions
of the province, while barren and residential areas are scattered with minimal coverage. The
average analysis and spatial standard deviation of the temperature for each land cover class,
derived from the ground surface temperature product of the MODIS sensor, are separately
reported in Table (3) for the hot and cold seasons. The findings indicate that the forest cover class
exhibited the highest average temperature during the hot season (July), reaching 47.9 degrees
Celsius, while the grassland cover class (code 10 of the MCD12Q2 product) demonstrated the
relatively lowest average temperature in July, measuring 43.0 °C.

Conclusion

In this study, the primary objective was to investigate and analyze the temperature constraints of
land use and its changes. The findings of the analysis and examination of land use changes at the
provincial level, using the MODIS land cover product, revealed several key trends. Firstly, over
the 20-year period under investigation, there was a continuous increase in urban residential land
use, despite its relatively small area, while agricultural land showed a decline. However, other
land covers, such as forests, pastures, and barren lands, displayed fluctuating trends during the
past two decades. The analysis of the relationship between these land use changes and the periodic
fluctuations in surface temperature, using the MODIS sensor's surface temperature product,
yielded noteworthy results. During the warm period of the year, land covers associated with
vegetation, including forests, pastures, and agricultural lands, exhibited a significant inverse
correlation with surface temperature changes. Conversely, barren lands and urban residential
areas demonstrated a direct relationship and alignment with the overall temperature trend of the
earth's surface. Regarding the temperature structure of land use classes in Lorestan province, the
research findings indicated that the forest cover class consistently displayed the highest
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temperatures throughout both the hot and cold periods of the year. Despite its forested nature, this
cover class, concentrated in the western and southern regions of the province, particularly in the
cities of Poldakhtar, south of Khorramabad, and south of Kohdasht, experienced relatively higher
average temperatures compared to other land uses. This can be attributed to its lower altitude in
comparison to the eastern and southeastern parts of the province. On the other hand, the lowest
temperatures were recorded in the pastures cover class, primarily found in the northern,
northwestern, and eastern parts of the province.

Keywords: Land cover changes, Land surface temperature, Cross-information analysis matrix, Lorestan
province.
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6, Herarchical Data Format(HDF)

7. Herarchical Data Format(HDF) Herarchical Data Format(HDF)
8, https://Ipdaac.usgs.gov

9. International Geosphere Biosphere Programme (IGBP)

10, Overall Accuracy
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11 Forest Land
12 Grassland
13, Cropland
14, Builtup

15, Bair land
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