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Abstract

The study relied on the analysis of morphometric and hydrological data of the Wadi Al-Qalai basin
using Geographic Information Systems (GIS) techniques. The results revealed that the net surface
runoff volume is approximately (3.914) million m3, with a noticeable spatial variation in its
distribution across the basin. To accurately estimate flood risk, the influencing factors were
integrated using the Weighted Overlay method, which resulted in the production of an applied map
identifying the areas most susceptible to flooding. The results indicated that these areas are mainly
concentrated in the middle and lower parts of the basin, particularly in locations close to the main
wadi channel and at the confluence of secondary streams. These findings provide an important
scientific framework to support spatial planning and flood risk management. They also contribute
to identifying suitable locations for constructing check dams (flood-mitigation dams) and guiding
land-use planning in a way that reduces potential damage. The flood susceptibility map can
therefore be considered a practical tool for researchers and planning authorities to support effective
decision-making in the management of flash floods and flood hazards.

Keywords: Wadi Al-Qal‘i, morphometric and hydrological analysis, Geographic Information
Systems (GIS), surface runoff.
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