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Abstract:

This study aimed to analyze land cover change in Al-Sharayea Municipality in Makkah City during
the period 2015-2025 and to identify the patterns of change and the factors affecting them using
Remote Sensing and Geographic Information Systems (GIS) techniques. The study relied on Landsat
8 satellite imagery for the years 2015 and 2025, in addition to the Digital Elevation Model (DEM), to

analyze the impact of topography on land cover patterns and urban expansion.

The study included digital classification of land cover into several main categories, namely: urban
areas, vacant lands, vegetation cover, mountainous areas, and slopes. The areas and percentages of
each category were calculated, and spatial and temporal changes were analyzed using ArcMap within
the GIS environment. Furthermore, the Normalized Difference Vegetation Index (NDVI) and the
Normalized Difference Built-up Index (NDBI) were employed to interpret environmental and urban

changes within the study area.

The results revealed significant urban expansion during the study period, as urban areas increased by
+43.42%, with urban growth concentrated in the central and southern parts of the municipality. In
contrast, vacant lands decreased by -39.46%, and vegetation cover declined by -70.15%, while
mountainous areas and slopes recorded a limited change of -3.46%. The study also showed that road
networks and topography played an important role in directing urban expansion within Al-Sharayea
Municipality. The study emphasizes the importance of Remote Sensing and GIS techniques in
monitoring land cover changes and supporting sustainable urban planning, in line with the objectives

of Saudi Vision 2030.

Keywords: Land Cover, Urban Expansion, Geographic Information Systems (GIS), Normalized

Difference Vegetation Index (NDVI), Normalized Difference Built-up Index (NDBI).
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