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Abstract:

This study aims to monitor and analyze agricultural land-cover dynamics in Al-Khuttah Center, Hail
Region, during the period 2015-2025 using remote sensing and Geographic Information Systems
(GIS). The study relied on Landsat 8 and Landsat 9 satellite imagery, which was processed within the
Google Earth Engine platform after cloud filtering and clipping the images to the boundaries of the
study area. The Normalized Difference Vegetation Index (NDVI) was derived annually, and
agricultural cover was estimated by classifying NDVI values using a fixed threshold of 0.35, along
with applying a slope mask for areas with slopes of less than 7 degrees. The results showed that the
annual peak NDVI average ranged between 0.155 and 0.194, with the lowest value recorded in 2017
and the highest in 2023. NDVI increased from 0.159 in 2015 to 0.183 in 2025, indicating a relative
improvement in the spectral response of vegetation cover. In contrast, the classified agricultural cover
showed a decline in spatial extent from 1.374% in 2015 to 1.002% in 2025, with an overall change
rate of approximately -27.09%. The study recommends using spectral indices and spatial analysis to
monitor agricultural changes and support sustainable planning and land-use management in arid and

semi-arid environments.

Keywords: Agricultural land cover, Remote sensing, Geographic Information Systems, NDVI, Al-
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