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Background and Objective: Land surface temperature is a fundamental indicator in monitoring 

energy balance models at the land surface at regional and global scales. Given the limitations of 

meteorological stations, remote sensing can be a suitable alternative for estimating land surface 

temperature. The main objective of this research is to monitor land surface temperature and land use 

changes and urban development using satellite images from 2003 and 2023. The results of the 20-

year land use map showed that very visible urban development was observed throughout the entire 

Aslandoz Township. If this development is done with minimizing damage to the environment and 

forests, it will be very positive. 

Methodology: In this study, Landsat satellite images from 2003 and 2023 were used to investigate 

and assess the feasibility of using solar radiation energy. ENVI software was used to perform 

calculations using ArcGIS software to prepare maps. One of the applications of thermal images is to 

prepare thermal maps to determine isothermal zones. 

Results and Findings: The results of the LST map showed that the land surface temperature in 

Aslandoz Township has increased significantly, so that in 2003 the land surface temperature was 

42.49, and in 2023 this figure has increased to 49.92. The results of the integration of land use maps 

and land surface temperature showed that the lowest temperature in both years was attributed to 

water and forest use, which is due to high humidity, and the highest temperature was attributed to 

soil and residential use. Soil use in 2003 was 42.09 and in 2023 was 49.86, and residential use in 

2003 was 42.57, and in 2023 the highest value for residential use was 42.57, which is a significant 

figure. The reason for this very high temperature and the difference in use is that if an area is devoid 

of vegetation or has sparse coverage, evaporation and transpiration are low and the temperature 

increases. 
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Extended Abstract 

 
Introduction:  
Cities often have specific climatic conditions, which are called urban climates. Urban climate is 

characterized by differences in the city's climatic variables (air temperature, humidity, speed and 

direction, rainfall) compared to the less dense surrounding areas. Research shows that urban areas are 

warmer than the surrounding rural areas, and this phenomenon is commonly known as the "urban heat 

island". With the change of season, in addition to the process of absorbing ultraviolet radiation and 

emitting infrared radiation, in each area, the roofs of buildings, streets and dark surfaces absorb heat 

and re-emit it in the air. Given that all the roofs in Tehran are dark in color. These surfaces cover half 

of the area of Tehran and absorb and retain heat emitted from the sun. This phenomenon increases the 

temperature of residential areas by 2 to 15 degrees Celsius and is called the heat island phenomenon 

(Chen et al., 2009, 1). Rapid urban expansion due to significant changes in land use and land cover has 

had negative impacts on the natural circulation system of the global environment (Kakeh Mami et al., 

2017). Changes in land use, development of urban and agricultural areas, and deforestation lead to 

changes in regional and local temperature regimes (Akbari et al., 2015). Land surface temperature is 

an important indicator in studying patterns of land surface energy balance and land-atmosphere 

interactions at regional and global scales (Moradi et al., 2016). 

 

Methodology: 
In this study, Landsat satellite images from 2003 and 2023 were used to investigate and assess the 

feasibility of using solar radiation energy. ENVI software was used to perform calculations using 

ArcGIS software to prepare maps. One of the applications of thermal images is to prepare thermal 

maps to determine isothermal zones. 

Also, meteorological data from the city was used to examine the temperatures recorded by the stations. 

The images were taken in the summer season to avoid high cloud and snow cover and high solar 

radiation intensity, and Google Earth software was used to obtain better accuracy. ENVI 5.3 software 

was used to make atmospheric and radiometric corrections, and ARC GIS 10.5 software was used to 

extract the relevant maps. After taking the images and making the relevant corrections on the desired 

images, the following steps were taken to achieve the desired results. In order to classify land use, the 

object-oriented classification method was used in the eCognition Developer64 software. In the object-

oriented classification method, spectral information is merged with spatial information and pixels are 

segmented based on shape, texture and gray tone in the image surface with a specific scale and image 

classification is performed based on these segments (Faizizadeh, 2007). In segmentation, pixels are 

segmented by different algorithms in different sizes with different spectral and shape ratios and are 

classified into various objects based on spectral and spatial characteristics. During this process, image 

objects were created according to their homogeneity or heterogeneity based on scale, color, shape, 

smoothness coefficient and compression shape parameters. 
 
Results and Discussion:  
By integrating the land use map and land surface temperature, it can be concluded that the lowest 

temperature in both years is attributed to water. Considering that water use has a very high heat 

capacity, water has a very low surface temperature, and land use and residential area have the highest 

temperature in both years. Land use in 2003 with a value of 42.09 and in 2023 with a value of 49.86 

and residential use in 2003 with a value of 42.57 and in 2023 the highest value for residential use is 

42.57, which is a significant figure. The reason for this very high temperature and the difference in 

different uses is firstly due to the season of image collection and secondly because if an area is devoid 

of vegetation or the vegetation is sparse and scattered, evaporation and transpiration are low and the 

temperature increases. In places where the pasture faces the sun and the vegetation is sparse and 

scattered, we see a significant increase in surface temperature. 
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Conclusion  

Having knowledge of changes is very effective and useful for policy-making and decision-making of managers. 

For this reason, in this article, in the first step, land use changes were carried out with the most accurate object-

oriented method in the Ekagnition software. The changes that occurred in the last 20 years in Aslandoz County 

were carried out. According to the change map of map 3 and 4, significant changes in urban development and to 

a greater extent urban dispersion were clearly proven, as well as the destruction of agriculture and forests and for 

the construction of urban development. The results of the surface temperature according to the maps showed that 

in 2003, the surface temperature of the earth was 42.49, and this figure has increased to 49.92 in 2023. This 

figure, which is a significant figure, indicates a slow and dangerous increase in the temperature of the earth's 

surface and human manipulation of nature and an increase in industrial pollutants, an increase in cars, the 

consequences of which include the melting and melting of natural glaciers, disruption of the climate of the 

region, and dozens of other hazards. By matching land use with the map of changes in land surface temperature, 

it was shown that temperature changes in different land uses were different based on type and structure. While 

water accounts for the lowest temperature in both years, taking into account that water use has a very high heat 

capacity, water accounts for a very low surface temperature, and land use and residential areas have the highest 

temperature in both years. 
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