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Using Geospatial Artificial Intelligence Techniques and the
Hierarchical Analysis Method to Determine the Potential Ranges of
Groundwater Presence in the Region between Ras Jebel Al - Zayt and
Hurghada

ABSTRACT

The Annual Natural Recharge of Groundwater Reservoirs in The Study Area is
Very limited and depends on Sudden Torrents Resulting from Occasional
Rainstorms. Therefore, The Study Relied on Analysis of Rainwater Data, Surface
Runoff, Seepage Rates, and hydrogeological characteristics of water bearing
formations, in addition to other influencing factors.

Analysis of runoff data based on rainfall data demonstrated that its contribution to
groundwater storage during rainstorms is very limited compared to surface runoff,
due to the short duration of storms and the high potential of hydrographic basins
to collect surface water.

The Use of Artificial Intelligence and Remote Sensing Techniques and Their
Integration with Geographic Information Systems is One of The Most Effective
Techniques in Water Resources Management, as Remote Sensing Provides Many
of The Data Used, and Remote Sensing is Widely Used in Hydrological and
Geological Studies in Dealing with Torrential Floods Expected Remotely By
Comparing a Series of Images Taken at Different Time periods, in Addition to
The Possibility of Searching and Prospecting for Groundwater Under The Desert
Sand Through Radar Images, Given The Ability of Radar Rays to Penetrate
Disintegrated Sediments Several Meters.

This Study was conducted with The Aim of Creating a Plan to Determine Areas
of Potential Presence of Groundwater in The Study Area through Spatial
Modeling. To Achieve This Purpose, Multiple Layers were used as Inputs to The
Model, Including Geological Formations and Structures, Slope, Stream Patterns,
Rainfall and Temperature Data, Land Uses and Land Cover, and Map
Geomorphology.

A Weighted Spatial Suitability Model was Applied Using Geographic
Information Systems (GIS) to The Input Layers after Classifying and Assigning a
Weight to Each Layer According to its Importance and Contribution to The
Groundwater Recharge Process. This Weight was Determined According to The
AHP (Hierarchical Analysis Method).

The Region was divided into Five Zones According to The Degree of Possibility
of Groundwater Presence. Use These Results Can to Determine the Groundwater
Collection Zones and Construct Wells to Benefit from Them, as well as
Preventing Over-Pumping and Proposing Sites for Artificial Recharge
Facilities for Groundwater.

Keywords: Geospatial Artificial Intelligence, Remote Sensing, Geographic
information systems, Groundwater, Weighted fits model, Hierarchical
Analysis Method (AHP), Ras Jabal Al-Zayt, Hurghada.
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