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Geomorphological Changes of Sand Dunes and
Their Risks to Natural Reserves in the Kingdom of
Saudi Arabia Using Geoinformatics Techniques

Abstract

This study investigates the geomorphological changes of sand
dunes and evaluates the associated risks within nature reserves in the
Kingdom of Saudi Arabia. A scientific methodology was adopted,
employing advanced techniques such as Geographic Information
Systems (GIS) and Remote Sensing (RS). The analysis was based on
satellite imagery from the years 1986, 1987, and 2023, in addition to
essential geospatial datasets that supported various spatial and
temporal analyses.

The research highlights the general characteristics of natural
reserves in the Kingdom, with a focus on the key factors influencing
sand dune dynamics, including climatic conditions, topographic
features, and vegetation cover. Furthermore, it examines the
patterns, types, and spatial distribution of sand dunes across selected
reserves, namely: Al-Taysiyah Reserve, Nafud Al-‘Urayq Reserve,
Mujam*‘at Al-Hudub Reserve, and ‘Uruq Bani Ma‘arid Reserve.

The study concludes by assessing the hazards resulting from
sand dune movement through different hazard models, while also
discussing proposed strategies and potential protective measures to
mitigate sand encroachment and its negative impacts on ecosystems
and infrastructure within these reserves.

Keywords: Geomorphological changes, sand dunes, nature reserves,
sand encroachment, geoinformatics.
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