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Hydrogeomorphological modeling for identifying groundwater reservoirs
in Qasab Valley Basin using the Analytic Hierarchy Process and

Geographic Information Systems.
Dr. Hamdy Nabeih Eid ©

Abstract:
Determining the potential locations of groundwater reservoirs stored from rainwater in

dry and semi-arid lands, based on scientific techniques, is necessary for managing
groundwater resources and land-use planning. This is where hydrogeomorphological
modeling comes into importance, as it is a restricted decision-making method adopted
in scientific studies through modeling the influencing criteria and indicative indicators.
The relative weights are calculated to create a weighted overlay using Arc Map 10.5
software. This method has been strongly adopted for modeling spatial criteria due to its
high accuracy and fast extraction of results, as well as its ease of spatial and statistical
analysis, which saves time and effort in researching and prospecting for groundwater.
The results of the hydrogeomorphological modeling indicated that the highly probable
locations in the basin occupy approximately 11.68% of the area, while the highly
probable locations cover about 23.13% of it. The moderately probable locations cover
about 30.05% of the basin area, while the low probable locations cover about 25.54%
of it, and the very low probable locations cover about 9.6% of that area. By calculating
the average probability values at the basin level, it was found that Qasab Al-Adna, Al-
Mugabbilah Al-Bahariah, and Abu Sedia basins recorded the highest probability values
for the presence of groundwater. On the other hand, Qisum, Aqabah, Al-Jahlaniyah, Al-
Balabish, Ain Remil, and Al-Shutayen basins recorded the lowest probability values.
By analyzing the outputs of the weighted regression geographically, it is evident that
Qasab Al-Adna, Al-Dekri, Talaat Al-Jeer, Al-Jeer, and Aqabah Al-Ajouz basins had the
highest matching percentages with the selected modeling outputs using the proposed
model. It is expected that Qasab Al-Adna basin will have the highest storage rates in
the future, according to the predictive values calculation.
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