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Hydro-geomorphological Modeling for Identifying Optimal Sites

for Runoff Water Harvesting in the Wadi El Gemal Basin

Dr. Hamdi Nabih Eid (*)
Abstract
The harvesting of runoff water and identification of optimal dam sites stand as
principal strategies reflected in global literature for water resource management in
arid and semi-arid regions. These efforts contribute to usage planning and
mitigation of hydro-geomorphological risks associated therewith, especially when
adequate protective measures for managing runoff waters are absent.
This study endeavors to model the predominant hydro-geomorphological controls
affecting runoff processes through the Analytic Hierarchy Process (AHP), a
decision-making tool employed in spatial modeling. The study integrates both
Distributed and Semi-Distributed hydrological models. In the former approach,
the basin is treated as a single geomorphological unit, computing selected criteria
and indices for each cell within the basin using the Raster Calculator. Conversely,
the latter approach regards the basin as an aggregation of independent sub-basins,
each considered as a standalone geomorphological unit. This permits the
elucidation of spatial variations arising from modeling processes, facilitating
spatial management and sustainable planning within these units. Thus, each
geomorphological unit (sub-basin) functions as a natural reservoir and safety
valve, allowing for control over runoff paths and mitigation of risks.
Modeling results revealed that highly suitable sites for runoff water harvesting
cover approximately 169.26 kmz2, equivalent to 8.63% of the basin area. Suitable
sites occupy about 389.47 km?, or 19.87%? of the area, while moderately suitable
sites comprise 553.09 km?, representing 28.21% of the basin. In contrast, sites
with low spatial suitability account for approximately 550.14 kmz, about 28.06%
of the total basin area. Finally, unsuitable sites span around 298.31 km?, which
equates to 15.22% of the basin.
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