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Article Info ABSTRACT
Article type: Climate change and land cover and land use chamgetveo interconnected
Research Article phenomena that significantly impact each other #ved environment. This study

examines the reciprocal effects of these phenonrertlae Golestan Province over
the past two decades. The data used included isatetiages of temperature,
precipitation, vegetation index (NDVI), and landveduse data for the years 2000
and 2020. The findings revealed that 10.4% of thevipce’'s land area has
experienced land cover/use change, with barren keidg the most affected. In
Accepted:30 April 2025 contrast, sparse vegetation and forest cover shdatedyreatest increase in area.
Published: 22 December 2025 Long-term droughts and the Caspian Sea's watel tedection were identified as
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EXTENDED ABSTRACT

INTRODUCTION

Climate change, one of the most critical environtakechallenges, has had profound effects on
ecosystems, natural vegetation, and biological uress in this region, with rising temperatures,
reduced precipitation, and extreme weather eveatsd use changes, which involve the conversion of
forests, rangelands, and wetlands into agricultaradl residential land, have also directly and
indirectly affected local and regional climate pats. These changes can alter temperature,
precipitation, surface runoff, and albedo. Suclmgfarmations, particularly the formation of urban
heat islands and increased flood risks, pose setlmeats to ecosystems and human activities. This
study aims to assess the interactions betweentelioange, land surface cover, and land-use changes
in Golestan Province over the past two decades.

DATA AND METHODS

In this study, we utilized climate data, includitgmperature, precipitation, and the Normalized

Difference Vegetation Index (NDVI), to examine lanse and surface-cover changes in Golestan
Province over the period from 2000 to 2020. Landfé&e Temperature (LST) data, consisting of

night and day measurements with a spatial resolubio 1000 m, and NDVI data were extracted

through Google Earth Engine satellite monitoringprithly precipitation data with a spatial resolution

of 4000 m were gathered from the University of foafiia database from 2001 to 2020. To validate
these variables, synoptic station data from thee&ah Province were employed.

To evaluate land surface cover changes, land ute wiare categorized into eight main classes:
agricultural land, tree cover, mosaic tree-shruth grassland-shrubland, grassland, sparse vegetation
urban areas, bare areas, and water bodies. Theg€lmtection tool in ArcGIS Pro 3.1 was utilized
to analyze land-use changes by comparing surfacercmaps from 2000 to 2020 using the
Categorical Change method, which revealed shifiand-use categories. To analyze climate change
trends, temporal and spatial data were convertediie netCDF format and analyzed using the Create
Space Time Cube by Aggregating Points tool in fheze-time pattern mining extension. The Mann-
Kendall statistic was applied to assess trend aksby calculating the difference between eachgdair
temporal observations, and based on the numbecodasing or decreasing data points, the S statisti
and variance were calculated. To determine thdfiignce of the trend, the Z statistic was usedwit
threshold values at 90%, 95%, and 99% confidencdde

RESULTS

The results of this study indicate that GolestaoviPice has experienced significant changes in land
cover and use over the past two decades. Approgiyn20.4% of the province's area has undergone
land-use changes, primarily involving reductionsbearren land, surface water bodies, agricultural
land, and shrublands, while sparse vegetationcweer, and urban areas have expanded. Notably, the
conversion of 201.7 hectares of urban land to spaegetation reflects an increase in green spaces
within residential areas. Climate analysis revealsipward trend in nighttime temperatures across a
substantial portion of the province, with over 7086 the area experiencing higher nighttime
temperatures. This increase could lead to advéfset®on the vegetation cover and water resources.
Additionally, a noticeable decrease in precipitatiwas observed, especially in the dry and semi-arid
northern and eastern areas. The Normalized Difterédregetation Index (NDVI) also indicated an
upward trend in vegetation cover, particularlylie mountainous regions of the south and west of the
province.



Detection of the Interactions between Climate Chanignpacts .... 107

DISCUSSION AND CONCLUSION

Overall, these findings underscore the complexticeiahip between climate change and land-use
patterns. Climate change, through warming and dseckrainfall, has altered land-cover patterns, and
land-use changes have also impacted the local dfiicrate. These results highlight the importance of
comprehensive natural resource management in @al&bvince, emphasizing the need for strategic
planning to mitigate the adverse effects of climatel human-induced changes in the region's
ecosystem.
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