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Spatial Modeling for Monitoring Sand Dune
Movement and Hazards in the Kharga Depression - A
Study in Applied Geomorphology

Fatma Abdel Rafea Abdel Fattah Muhammad
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Azhar University, Cairo, Egypt.

E-mail: fatmaabdelrafead5@gmail.com

Abstract:

The research aims to monitor the rate of sand dune
movement in the Kharga Depression, identify the areas of
risk of sand dune encroachment and its classes using
spatial modeling, and propose methods to reduce and
protect against these risks. The importance of this
research stems from the danger posed by the
encroachment of sand dunes in the Kharga Depression on
human activities. This causes Financial losses and costs
the state to repair damaged areas. The study relied on the
spatial modeling method and quantitative analysis to
monitor and estimate the rate of movement of crescent
sand dunes through digitizing of the dune layer from
satellite images in different years using Arc GIS. The
study identified the potential hazards of sand dunes -
using spatial modeling - and classified the hazards into
severe, medium, and weak, calculating the area of each
category, then field verification of the results of this
model and monitoring some areas exposed to risk such as
the village of Janah and Khartoum, and some roads such
as the Kharga -Paris road, and the Kharga-Assiut road.
The study came up with some proposed methods to
protect and reduce the dangers of sand dune
encroachment, such as constructing bridges over dune
ranges, or constructing tunnels underneath them. A
number of stabilization methods used in the study area
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were monitored in the field, such as spraying asphalt,
covering the dunes with clay, or planting trees.
Keywords: Spatial Modeling, Sand Dune Movement,
Dune Hazards, Sand Dunes, Kharga Depression.
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