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Research Topic: This study used surface and climate data in 2020 to analyze the
relationships between LST and driving factors using correlation analysis and
spatial regression models.

Objective: The objectives of the present study are: (1) to investigate the spatial
variations of LST in the Kardeh River Basin, (2) to measure M explanatory power
of natural and human factors and their interactions on LST changes, and (3) to
determine the appropriate ranges of the main driving factors that can affect the LST
of the region. In general, this study uses the Geodetector model to analyze the
spatial heterogeneity of LST and investigate the driving factors on this
heterogeneity and provides a ranking of the importance of the factors.

Method: In the present study, considering LST as the dependent variable, 9
driving forces including topography (elevation, slope, aspect), land use,
vegetation, average annual precipitation, distance from residential area, distance
from road and distance from river were considered as independent variables.
Then, based on data classification, 21404 random points were generated using
the Fishnet feature in ArcGIS and the LST layer and other classified
environmental factors were spatially overlapped. Finally, the values of raster
cells with the generated random points were extracted and a descriptive table was
obtained to determine the correlation between LST and driving parameters and
the outputs were implemented in the Geodetector model.

Results: The results show that the changes in LST of the basin are affected by
natural conditions and human activities. The average LST in the Kardeh River
basin is 33.37 degrees Celsius, which is the highest value in the plains and the
lowest value in the highlands and mountainous areas. Therefore, the altitude
parameter is the most effective factor on the spatial variability of LST in the
study area. According to the results, in the first place, altitude, then land use and
average annual precipitation have explanatory power of 43.17%, 31.29% and
21.23%, respectively. The results of the interactive detector analysis showed a
two-factor increase for both factors, and the interaction between altitude and land
use expressed the highest explanatory power (0.64). Also, the interaction
between the altitude factor and other parameters with the highest q value ranged
from 0.43 to 0.60. In addition, we determined the optimal range of specific
variables that affect LST; Which showed that the low-lying, low-elevation, and
shallow-slope areas of the basin are mainly dominated by the intensity of human
activities and dryland agriculture and interact with terrestrial factors; as a result,
they have the highest temperature.

Conclusions: These findings will help facilitate sustainable management of
climate change, analyze surface environmental models and environmental
protection, and also improve land management strategies in the Kardeh River
Basin and other regions with arid and semi-arid climates.
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Background and Objective

Land surface temperature (LST) is an important parameter that reflects the Earth's energy balance and
plays an important role in understanding climate change. In mountainous areas, the spatiotemporal
distribution of land surface temperature is strongly affected by topographic slopes, vegetation cover, and
various land uses. Therefore, as a key factor in the physical processes of the Earth's surface at global and
regional scales, analyzing the divergence of the spatial and temporal pattern and spatial heterogeneity of
land surface temperature (LST) is essential for analyzing regional climate change processes and their
driving mechanisms. Therefore, identifying the main drivers of LST is a very efficient practice for the
climate system and ecosystems, and even for human life. Considering that there has been no research on
the relationship between surface and climatic factors with LST in the Kardeh Mountain Basin, and the
nonlinearity of the effects of factors and the way factors interact has not been sufficiently considered in
other studies, in the present study, we selected LST as a dependent variable along with a Geodetector to
investigate the impact of human and natural forces on LST changes. The objectives of the present study
are: (1) to investigate the spatial changes of LST in the Kardeh River Basin, (2) to measure the explanatory
power of natural and human factors and their interactions on LST changes, and (3) to determine the
appropriate ranges of the main driving factors that can affect the LST of the region. In general, this study
uses the Geodetector model to analyze the spatial heterogeneity of LST and investigate the driving factors
on this heterogeneity, and provides a ranking of the importance of the factors.

Materials and Methods

This study used surface and climate data in 2020 to analyze the relationships between LST and driving
factors using correlation analysis and spatial regression models. Therefore, in the present study, we
guantified the impact of natural and human factors on LST in the Kardeh Basin using the Geodetector
model. Considering LST as the dependent variable, 9 driving forces including topography (elevation,
slope, aspect), land use, vegetation, average annual precipitation, distance from residential area, distance
from road, and distance from river were considered as independent variables. Then, based on the data
classification, 21,404 random points were generated using the Fishnet feature in ArcGIS, and the LST
layer and other classified environmental factors were spatially overlapped. Then, the values of the raster
cells with the generated random points were extracted, and a descriptive table was obtained to quantify the
correlation between LST and driving parameters, and the outputs were implemented in the Geodetector
model.

Findings

The results show that the changes in LST of the basin are affected by natural conditions and human
activities. The average LST in the Kardeh River basin is 33.37 degrees Celsius, which is the highest value
in the plains and the lowest value in the highlands and mountainous areas. Therefore, the altitude parameter
is the most effective factor on the spatial variability of LST in the study area. According to the results,
altitude first, then land use and average annual precipitation have explanatory power of 17.43%, 29.31%
and 23.21%, respectively. The results of the interactive detector analysis showed a two-factor increase for
both factors, and the interaction between altitude and land use expressed the highest explanatory power
(0.64). Also, the interaction between the altitude factor and other parameters with the highest q value
ranged from 0.43 to 0.60. In addition, we determined the optimal range of specific variables that affect
LST. It showed that the low-lying, low-elevation, and low-slope areas of the basin are mainly dominated
by the intensity of human activities and rainfed agriculture and interact with terrestrial factors, resulting in
the highest temperatures. These findings will help facilitate sustainable management of climate change,
analyze surface environmental models, and protect the environment, as well as improve land management
strategies in the Kardeh River Basin and other regions with arid and semi-arid climates.

Conclusion

In this study, the response of natural and human factors to LST change in a mountainous area was measured
using a geodetector. Regarding interactions, interactions between natural factors such as elevation and
human factors represented by land use are the main factors affecting LST changes in the Kardeh River
Basin. Future research can consider the effects of other driving factors such as groundwater depth, soil
moisture, and other climatic parameters (solar radiation, evapotranspiration, air pressure, etc.) on LST. In
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future studies, the interactive relationship between driving factors and LST changes can be investigated
using the integration of artificial intelligence algorithms with natural sciences to automatically identify
more complex patterns and relationships in the data. On the other hand, it motivates researchers to deeply
understand advanced applications of natural sciences based on artificial intelligence, and thereby
contribute to the continuous development of these sciences.
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