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Dynamics of Sand Dune Movement and Its Impact on Development Along the
Western Assiut Axis — Minya Governorate Using Geospatial Techniques

ABSTRACT:

The study investigates the movement of sand dunes in the western Minya
region, with a focus on agricultural expansion projects and the road network.
Satellite imagery (Sentinel-2 and Landsat 7, 8) from four different periods
(2002, 2009, 2016, and 2024) was used to track the movement of dunes across
five test areas comprising 33 dunes. The study examined the natural
characteristics and their impact on the formation and movement of dunes, as
well as developmental aspects in the region. It also addressed the types of
dunes, their geographical distribution, and morphological features. The annual
movement rate of the dunes was measured, ranging from 3.63 to 8.6 m/yr. It
was found that the movement category between 4.31 and 4.84 m/yr occupied
the largest area in the region, representing 25.66% of the total area. The study
also conducted hierarchical analysis and modeling to identify areas potentially
affected by dune movement, based on 12 factors. Results showed that category
3 (moderately affected sites) represents 47.43% of the total area, followed by
category 4 (highly affected sites) at 26.98%. Additionally, the study examined
the potential impact of dune movement on the road network, noting that the
Beni Mazar-Mut road is frequently closed for extended periods due to sand
encroachment. Furthermore, the study assessed the potential impact on
agricultural lands and identified appropriate protection measures to mitigate
dune movement, with a focus on vegetative barriers. The study concludes with
results and recommendations to assist decision-makers in protecting
agricultural reclamation projects and road networks from the risks posed by
migrating dunes.

KEYWORDS:

Sand dune dynamics — Road networks — Agricultural expansion —
Hierarchical analysis — Geospatial modeling — Western Minya.
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