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Abstract

Land use change is recognized as a major driver threatening the sustainability of natural resources and agricultural
productivity. This study aimed to assess land use changes over a period from 1985 to 2025 within an area of
approximately 60,000 hectares in Abyek County, Qazvin Province, Iran. Landsat satellite imagery was processed
and classified using the Google Earth Engine (GEE) platform. To improve classification accuracy, spectral bands
were complemented with NDVI, EVI, NDBI, and MNDWI indices, as well as the SRTM digital elevation model
and the Global Human Settlement Layer (GHSL). The analyzed land use classes included Residential-Industrial
areas, Irrigated Agriculture, Rainfed Agriculture, Orchards, Rangelands, Saline Rangelands, Highly Saline
Rangelands, and Wetland. Classification accuracy was evaluated through overall accuracy and the Kappa
coefficient. The results revealed a more than fivefold increase in residential-industrial areas, a 7.7-fold increase
in orchards, and nearly a ninefold expansion in rainfed agriculture, accompanied by a significant decline in
irrigated lands and rangelands. These changes were mainly driven by urban expansion, water scarcity, climate
change, and population growth. The findings highlight the urgent need for ecologically based land use planning
to protect natural resources and steer regional development toward a more sustainable path.
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