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Abstract:

This study aims to investigate the environmental impacts within Wadi Fatimah basin, located Northen Mecca «
and to analyze its hydrological and morphometric characteristics. The basin is considered one of the largest in the
Hijaz region and plays a significant role in groundwater recharge and in conveying floodwater toward the western
e Jalull Red Sea. The study adopts an integrated approach combining Geographic Information Systems (GIS)
with a Digital Elevation Model (DEM) of 90 m resolution, alongside geological and topographic maps, climate
records (rainfall, temperature, evaporation), and satellite imagery to develop a comprehensive understanding of
basin characteristics and hydrological behavior.

The results indicate that the basin is characterized by its large area (5,492.55 km?) and elongated shape, with most
sub-basins exhibiting low circularity ratios, typically associated with reduced flow concentration and temporal
variability in hydrological response. Lithological composition, particularly igneous and metamorphic rocks, as
well as highly permeable sedimentary deposits—plays a significant role in controlling water movement within
the basin, with a general slope trending westward toward the Red Sea.

Regarding climatic conditions, rainfall analysis reveals the occurrence of intense precipitation events exceeding
150-170 mm/day in some cases, sufficient to generate flash floods, particularly in the upper mountainous Jeddah «
where rapid urban expansion has led to the dominance of impervious surfaces. Furthermore, hydrograph analysis
shows that larger sub-basins—such as Al-Sail Al-Kabeer and Hurra—exhibit high peak discharge values,
reflecting elevated flood risk levels in these areas.

42



Ulrich's Periodicals Directory wswJle)l byl Jus 08 Bgs @iigng élius doSxo dlxo
ProQuest- Clarivate J as,UI

sl auld dlaa

dyclois g9 dailu gl < lusljals

The findings also indicate that the basin is undergoing geomorphological stages ranging from early to late
maturity, with structural controls (e.g., faults and fractures) significantly influencing drainage patterns and
groundwater recharge zones. Accordingly, the study highlights the importance of adopting an integrated basin
management approach that links hydrological analysis with urban planning, while utilizing GIS technologies to
produce accurate flood hazard maps. Such efforts support informed decision-making and align with the
sustainability objectives of Saudi Vision 2030 in environmental management and water resource governance.

Keywords: Morphometric analysis; Hydrological characteristics; Wadi Fatimah; Geographic Information
Systems (GIS); Flash floods; Groundwater recharge.
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