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1. Introduction

With the development of urbanization, large areas of agricultural areas have been replaced by residential and
industrial areas and other infrastructures, which are known as the centers of human production, life and the
achievement of civilization (Sharma et al, 2016). As the artificial landscape replaces the natural landscape,
changing the constituent materials of the earth's surface causes a series of changes in surface reflection, heat
retention and heat transfer, or in other words, significant effects on the local climate. (Zhang et al, 2012). Land
surface temperature (LST) is an essential parameter in the analysis of geochemical biological functions of land
surface features (Hao et al, 2016), vegetation, wetlands and water areas produce low temperatures, while built-
up areas and barren areas produce high temperatures (Chen et al, 2006). Therefore, ground surface temperature
and studies related to normalized difference spectral indices are very important in the ecological planning of
urban and provincial densities (Guha et al, 2020). The main goal of this research is to use remote sensing
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technology to retrieve the earth's surface temperature and investigate the relationship between three spectral
indices NDBI (built-up areas), NDVI (vegetation cover) and NDBal (barren areas) with the earth's surface
temperature (LST) and study The relationship between temperature patterns and these three indicators is at the
level of Khuzestan province. Investigating the spatial autocorrelation of heat islands can be a good solution for
providing an optimal model for environmental planning.

2. Methods and Material

Two types of data have been used in this research, remote sensing data and meteorological station data, the
remote sensing data used in this research is related to Landsat- Asatellite images, and the meteorological data is
related to It is to the synoptic stations of Khuzestan province. In order to increase the spatial accuracy of the
thermal infrared band, the Gram-Schmidt algorithm has been used in this research. Split-window algorithm was
used to calculate the land surface temperature (LST). In order to check the accuracy of the prepared map, the
air temperature recorded in the weather station has been used, for this purpose, the ground surface temperature
map was first converted to air temperature so that it can be compared with the temperature recorded in the
weather station. Statistical criteria including root mean square error (RMSE), mean absolute value of error
(MAE) and mean skewness of error (MEB) were used to evaluate the surface temperature map (Xu & Ehlers,
2017). To show the spatial distribution of the pattern governing the thermal islands of Khuzestan province and
its clustering, Moran's local index of spatial correlation has been used. Three normalized difference indices of
vegetation cover (NDVI), built-up areas (NDBI) and barren land (NDBal) were calculated and using Pearson's
correlation at the confidence level of 0,01, their relationship with the earth's surface temperature was
investigated. In order to analyze the relationship between land surface temperature (LST) and the three
mentioned indicators, multivariable regression, ordinary least square (OLS) has been used.

3. Results and Discussion

The Normalized Vegetation Index (NDVI) has a non-linear positive correlation with the temperature of the
earth's surface, the reason for the non-linearity of the vegetation is its dispersion and limitation in different parts
of Khuzestan province. The low temperature of the earth's surface coincides with the maximum and minimum
values of the NDVI index. Positive values close to zero in NDVI have the highest temperature. The results of
the temperature correlation with the mentioned indices showed that the barren areas index (NDBal) has a
positive correlation with the surface temperature of the earth. Accordingly, the surface temperature of the Earth
is directly related to the NDBal. Thus, the higher values of the NDBal index are related to the barren land,
which has the highest temperature. The built-up area index (NDBI) has a negative correlation with the
temperature of the earth's surface. Built-up areas show an inverse and relatively strong relationship with the
temperature of the earth's surface. Thus, the highest values of NDBI index are related to the built-up areas that
have the lowest temperature. All three spectral indices have a significant and effective relationship with
changes in the temperature of the earth's surface. And they are considered to be effective on the temperature
changes of Khuzestan province. The results of the local Moran index showed that the built lands in Khuzestan
province were placed in the class without any special correlation. Due to the small area in Khuzestan province,
they do not have a cluster pattern. One of the main reasons for the low temperature of urban impervious
surfaces is the higher heat capacity of concrete and impervious urban surfaces compared to soil and barren
lands (Ezimand et al, 2019). Thermal islands are concentrated outside the urban area and in barren areas, and
the temperature in urban areas is lower than in the areas outside the city, one of the main reasons for this is the
lack of vegetation outside the city and the large extent of barren areas. which is characteristic of hot and dry
regions. Cool islands are concentrated on water areas and vegetation and have a much smaller area than thermal
islands in Khuzestan province.

4. Conclusion

The temperature range pattern of Khuzestan province in July 2022 shows that the minimum temperature is 25
degrees Celsius and the maximum temperature is 82.73 degrees Celsius. The general Moran's index with a rate
of (0.98) and a pvalue of zero and a positive and large Z-SCORE (175.55) indicates a strong cluster pattern in
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the surface temperature of Khuzestan province. Hot thermal islands correspond to high temperature areas,
which mostly include barren lands and sandy areas in Khuzestan province, and cold thermal islands correspond
to water areas and areas with vegetation in the province.

The correlation between barren lands and the temperature of the earth's surface is positive and the amount of
R2 = 0.488, the correlation between the built-up areas and the temperature of the earth's surface is negative and
relatively high (R2=-0.642). The correlation between land surface temperature and NDVI is very low,
R2=0.225, and the reason for this is the low temperature of vegetation, the concentration of vegetation in
certain parts of Khuzestan province, and the concentration of low temperatures in addition to vegetation. Water
surfaces are like rivers, where the NDVI values are less than zero and negative. According to the results
obtained from multivariable regression, the ordinary least squares (OLS) of all three studied indicators are
considered as effective factors on the surface temperature of the earth in Khuzestan province. The results of this
research showed that a large part of high temperatures occurred in barren lands without vegetation. Therefore,
areas with high temperature, including barren areas, can be used in agriculture, natural resources, and the
environment of Khuzestan province. Vegetation helps to prevent the increase in the temperature of the earth's
surface.

Keywords: Earth surface temperature, Vegetation cover index, Built-up area index, Barren land index.
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