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The Gavkhuni basin with an area of approximately 42 thousand square kilometres 

is located in the central region of Iran. The Zayandehroud River is the largest 

river within the central plateau stretching over 400 kilometers in this basin. The 

livelihoods of many urban and rural settlements rely heavily on the presence of 

this river. However, over recent years, the basin has experienced significant 

tensions as a result of climate change and subsequent trends in temperature. This 

study aims to analyze land surface temperature trends in the Gavkhuni basin using 

MODIS Terra (MOD11A1) data. The data from this product, at a spatial 

resolution of 1×1 km, were obtained daily from the NASA website for the period 

spanning from 1379/1/1 to 1402/12/29. The temporal resolution was changed 

from daily to monthly and seasonal, and a regression line slope was fitted to the 

time series. The results demonstrate a general increasing trend in temperature 

during spring, summer, autumn, and winter seasons. In winter, the western and 

southern highlands of the basin experience a pronounced rise in temperature, with 

an increase of over 4 degrees Celsius per decade. Furthermore, the analysis of the 

relationship between temperature changes and altitude reveals that, in winter, 

temperature rises with increasing altitude. This finding is of great significance as 

the snow-covered areas in the high elevations play a vital role in the water supply 

of the Zayandehroud River. 
Cite this article: Keikhosravi Kiani, M. S. (2025). Detecting temporal and spatial changes in land surface temperature (LST) 

in the Gavkhuni Basin. Journal of Natural Environmental Hazards, 14(45), 17-20. 
 DOI: 10.22111/jneh.2025.49646.2062 

 

                               © Mohammad Sadegh Keikhosravi-Kiany              Publisher: University of Sistan and Baluchestan 

                              DOI: 10.22111/jneh.2025.49646.2062 

 

                                                      
* Corresponding Author Email: ms.keikhosravikiany@geo.ui.ac.ir 



 
 
 

18  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.14, Issue 45, September 2025 

 
INTRODUCTION 
Land surface temperature is a critical climate parameter as it plays a significant role in the water and 
energy balance of the Earth. Specifically, land surface temperature refers to the temperature of the 
Earth's surface whereas air temperature is defined as the temperature measured at a height of 1.5 to 2 
meters above the Earth's surface. A comprehensive analysis of the temporal and spatial variations in 
surface temperature can yield valuable insights into alterations in the Earth’s surface energy balance. 
These alterations hold substantial implications for climate change, the energy cycle, and human 
settlements (Hansen et al., 2010; Abowarda et al., 2021; Liu et al., 2021). Since land surface 
temperature serves as an indicator of temperature variations in the surface environment, this parameter 
exhibits a significant correlation with global warming and has been employed to analyze and monitor 
climate change across various scales (Voogt & Oke, 2003; Stroppiana et al., 2014; Aguilar-Lome et 
al., 2019). With their comprehensive planetary coverage, simultaneous observations, and high 
accuracy, remote sensing temperature data represent a valuable resource for monitoring temperature 
variations (Yang et al., 2023). Many climate studies have been conducted around the world using 
remote sensing data of land surface temperature. For example, Luintel et al. (2019) evaluated the 
temporal and spatial variations of daytime and nighttime surface temperatures in Nepal for the period 
2000 to 2017. Their analysis shows that nighttime land surface temperatures in the country have an 
increasing trend, which is consistent with the trend observed in areas surrounding the Tibetan Plateau 
(Qin et al., 2009; Ouyang et al., 2019). In Iran, numerous studies have been conducted to examine the 
land surface temperature utilizing MODIS data (Halabian & Keikhosravi-Kiany, 2016; Abad et al., 
2014). Given the prolonged drought affecting the Zayanderoud River in the Gavkhuni basin, it is 
essential to ascertain the contributions of both anthropogenic and natural factors. The results of this 
study can be utilized to quantitatively assess climate change in the region and its susceptibility to 
global warming. 

 

DATA AND METHODS 

To investigate the surface temperature dynamics in the study area, daily data from the MOD11A1 
version 1.6 product were utilized. This satellite product generates data in HDF format and is organized 
in tiles, with each tile comprising 1200 rows and 1200 columns. The spatial resolution of this 
temperature product is precisely 926.88 meters. Preliminary calculations indicated that tile number 
h22v05 encompasses the entirety of the study basin. Surface temperature data for the period from 
1379/1/1 to 1402/12/29 in the Persian Calendar were obtained from the NASA website 
(https://search.earthdata.nasa.gov/search). To investigate surface temperature variations across each 
elevation belt, a digital elevation model coordinated with spatial resolution and projection system of 
the MODIS was utilized. Additionally, to examine land cover changes, the MODIS land use product 
(MCD12Q1) was utilized for the period from 2001 to 2022. This satellite product generates data 
annually at a spatial resolution of 500 meters and is also provided in HDF format. In the present study, 
surface temperature data were extracted over the basin by using programming in MATLAB software 
environment, the rate of the temperature change was also calculated at a 95% confidence level both 
temporally and spatially and the results were demonstrated as various plots and maps.  

 

RESULTS AND DISCUSSION 
To conduct a thorough analysis of land surface temperature variations in the Gavkhoni basin, both 
temporal and spatial changes were examined. The results suggest that during the spring and summer 
months, the average rate of temperature change within the basin is minimal, as indicated by the nearly 
zero slope of the linear temperature change equation. In contrast, the most pronounced temperature 
fluctuations occur during the autumn and winter seasons. Specifically, in autumn, the temperature 
exhibits a decline at a rate of 0.046 degrees Celsius per year. In the winter season, the land surface 
temperature is increasing at a rate of 0.03 degrees Celsius per year. To investigate spatial temperature 
changes within the basin, the rate of the temperature change was calculated for each of the 48,440 
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pixels in the basin; values that were statistically significant at the 95% confidence level were 
subsequently extracted and mapped. Analysis of temperature variations during the spring season 
indicates a pronounced trend of increasing temperatures in the eastern regions of the basin, particularly 
in the Varzaneh area, which has historically served as a significant agricultural area. In these regions, 
the temperature is rising at a rate of 3 degrees Celsius per decade. Furthermore, an examination of 
temperature change rates during the summer season reveals that the western parts of Isfahan, which 
were once important agricultural centres, are experiencing temperature increases at a rate of 4 degrees 
Celsius per decade. The Varzaneh region also demonstrates a significant trend of rising temperatures. 
The assessment of temperature changes during the autumn season indicates that similar to the spring 
and summer seasons, the surface temperature in the vicinity of Isfahan and the Varzaneh region—
prominent agricultural production areas—exhibits an increase at a relatively lower rate of 2 degrees 
Celsius per decade. Conversely, an examination of the temperature change trend during the winter 
season reveals a significant and escalating trend in the highlands located in the southern, northern, and 
western regions of the basin, where the rate of increase reaches 3 degrees Celsius per decade. In 
contrast, the areas surrounding Isfahan demonstrate a decreasing trend in temperature at an 
approximate rate of 1 degree Celsius per decade. To investigate the impact of land use changes on the 
spatial patterns of these temperature trends, MODIS land use data from 2001 to 2022 were extracted, 
and land use maps for both the beginning and end of the study period were compared to each other. 
The most notable alteration in land use observed at the beginning and end of the study period is the 
substantial reduction in cultivated areas surrounding both the western and eastern areas of Isfahan city. 
In 2001, the extent of cultivated land within the basin's centre was significantly larger compared to the 
present day. However, by the end of the study period, the drought of the river has resulted in a marked 
contraction of these cultivated areas. This decline in arable land is further evidenced by a 
corresponding increase in surface temperature, which has risen at an alarming rate of between 2 and 4 
degrees Celsius per decade. 

 

CONCLUSION 
The present study aims to comprehensively investigate the temporal and spatial variations in land 
surface temperature within the Gavkhoni Basin, utilizing MODIS daily data at the spatial resolution of 
1 × 1 km. The MODIS data were obtained from NASA for the period from 1379/1/1/ to 1402/12/29. 
To analyze temperature changes, the slope of the regression line was calculated for 48,440 pixels 
located within the basin. Notably, during the spring, summer, and autumn seasons, significant 
temperature increases are evident in the agricultural zones of the basin, with the trend rate in these 
areas ranging from 2 to 4 degrees Celsius per decade. Calculations further indicate that a substantial 
portion of the temperature increase can be attributed to the considerable reduction of agricultural land 
in the region. 
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