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Remote Sensing and Geographic Information Systems (GIS).
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Abstract:

This study aims to identify the major land-use changes that have shaped the geography of Wadi Rahjan
in the Makkah Region during the period 2010-2025. It adopts the historical approach to trace spatial
and temporal changes in land use, and the descriptive-analytical approach to describe land-use patterns,
analyze their distribution and areas, and interpret the changes that have occurred. Remote sensing and
Geographic Information Systems (GIS) techniques were also employed to analyze satellite imagery,
produce maps, and measure land-use areas, alongside visual interpretation and manual digitization.

The results revealed notable spatial changes in land use, primarily reflected in an increase in built-up
areas and areas prepared for urban use. The area of built-up land increased from approximately 0.614
km? in 2010 to 1.192 km? in 2025. This urban expansion was concentrated mainly in the northern and
northwestern parts of the wadi, particularly in Al-Rahjaniyyah, Hamimah, and Al-Sarf. In contrast, the
area of agricultural land decreased from approximately 5.182 km? to 4.495 km? over the same period,
while vacant land continued to dominate the wadi’s total area. The study also demonstrated that
integrating supervised classification with visual interpretation and manual digitization was more
suitable for the characteristics of the arid and semi-arid study area. The study recommends providing
essential services, improving the road network, developing the area’s natural and tourism potential,
and utilizing previous studies in sustainable planning, while adopting Geographic Information Systems

and remote sensing techniques for the continuous monitoring of land-use changes.

Keywords: Land-Use Changes, Wadi Rahjan, Remote Sensing, Geographic Information Systems
(GIS).
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