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Abstract:

This study aims to conduct a comparative morphometric analysis between Wadi
Al-Hanou and Wadi Al-Khamal, located in the northern part of Yanbu
Governorate, in order to assess their morphological and hydrological
characteristics, explore their susceptibility to flooding, and evaluate their
suitability for sustainable development.

The study relied on Digital Elevation Model (DEM) data with a resolution of
10 meters, radar imagery extracted from the Sentinel-1 satellite, in addition to
topographic maps and a set of spatial analysis tools within a Geographic
Information Systems (GIS) environment.

The results revealed significant differences between the two basins. Wadi Al-
Khamal is characterized by a higher slope (43.56 m/km), greater drainage density
(0.99 km/km?), a straighter channel (sinuosity index 0.86), and a larger basin area
(830.78 km?), making it more prone to flooding and erosion.

In contrast, Wadi Al-Hanou exhibits more moderate characteristics, with a
lower slope (26.10 m/km), moderate drainage density (0.94 km/km?), and a more

sinuous channel (0.79), which provides slower hydrological response and better
opportunities for surface water storage.

The study highlights the importance of topographic differences in influencing
surface runoff behavior and underscores the necessity of adopting water
management strategies tailored to each wadi’s environmental characteristics,
thereby enhancing the effectiveness of water resource management in arid regions

Keywords: Morphometric Analysis; GIS; Wadi Al-Hanou; Wadi Al-Khimal;
Surface Runoff
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