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Evaluation of sand migration on King Abdulaziz Reserve
and its impact on its future expansions during the period
(2019-2025).
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Abstract:

This study aims to assess sand encroachment on the King Abdulaziz Reserve and analyze its direct and
indirect impacts on future expansion plans. It relies on a time series of Sentinel-2 satellite data from 2019
to 2025. The study utilizes three main spectral indices: the NDVI (Normalized Difference Vegetation
Index) to measure vegetation density and quality; the BSI (Bare Soil Index Index) to identify areas
experiencing soil degradation and increased exposure to natural elements; and the NDSI (Normalized
Difference Sand Index) to track the spatial distribution of dunes and measure their expansion rates over
time. The results show a clear and increasing expansion of sandy areas within the reserve, particularly in
the central and southern parts, where these areas have recorded higher dune growth rates compared to
previous years. The study also reveals a significant decline in NDVI values, indicating a decrease in
vegetation density, while BSI values show a continuous increase, reflecting increased erosion and soil
exposure to weathering. These changes indicate a potential impact on future development projects within
the reserve, underscoring the need to adopt sustainable management strategies that rely on enhancing
vegetation cover, increasing sand stabilization efforts, and implementing regular monitoring programs to
ensure the stability of ecosystems.

Keywords: migration, Reserve, impact, future, expansions
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