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Abstract:

The study dealt with sand dunes through a detailed geomorphological study, focusing on the natural hazards they
pose to agricultural lands, roads, and human settlement centers on one hand, and their role as agents of erosion
and deposition on the other. The study aimed to conduct a geomorphological investigation to identify the sand
dunes, their locations, and their characteristics in terms of types, sizes, movements, and the impact of these
movements on manifestations of human activity. It also aimed to identify the sources of the sand dunes through
microscopic and mineralogical analysis. Additionally, it measured their movement rates to determine the level
of danger these dunes represent to the area.

The study problem was represented by the exacerbation of climate change worldwide, with significant impacts
on humans and the earth's surface. From this perspective, the problem has been increasing with the prevalence
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of drought and the reduction of rainy months. Problems of sand dune expansion began to rise with increasing
drought and the activity of dry winds, especially during summer, which play a role in carrying and moving sand
into residential and agricultural areas that act as barriers to them. This constituted the study problem.

Moreover, geomorphological studies in the study area have not provided detailed research on sand dunes nor
considered them a primary focus. To reach results that satisfy the study’s objectives, the descriptive method was
used to describe and study the phenomena of sand dunes in the study area and identify the causes and controlling
factors. The study employed an inductive descriptive approach, relying on collecting data and information that
assist in accurate problem description to achieve precise results.

The study concluded many results, including that the surface of the area is characterized by a completely flat
terrain that facilitated and accelerated the movement of wind carrying sands of different sizes, forming various
sand dunes according to their proximity or distance from the source. The dunes vary between simple ones in the
north and south and complex ones in the northwest and southwest. They are characterized by irregularity in terms
of slope, shape, and slope angles.

Microscopic analysis results revealed that some sand samples of the dunes are well-rounded, reflecting their
origin from dune formation areas (mountain chains), while others are angular in shape. Mineralogical analysis
showed that the dune sands contain high proportions of heavy minerals such as iron oxide (42.7%) and pyroxene
(28.8%). Cross-sectional profiles of sand dune samples indicated that the heights and number of sand dunes
decrease near the source areas, while grain sizes increase closer to the mountainous regions.

There is a numerical increase in sand dunes in the northwestern and southwestern areas despite their distance
from the original sources; however, the exposure of dry areas facilitated sand penetration far away. Increased
wind intensity caused the transport of fine and medium sand into residential and agricultural lands, where houses
acted as wind barriers forming sand dunes nearby and causing damage to agricultural areas and the dominance
of arid desert environments.

Keywords: sand dunes, geomorphology, sand encroachment, climate change, agricultural lands
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