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Abstract

This study aims to analyze the geomorphological impacts resulting from the construction of Wadi Zaret
Dam in the Nafusa Mountains, as a model for the effects of dams in arid and semi-arid environments
of Libya. The study employed a descriptive and analytical comparative approach based on published
satellite imagery and digital maps to evaluate morphometric and spatial changes before and after dam
construction between 2015 and 2024. The results revealed noticeable geomorphological alterations,
including a 14.7% decrease in the average channel width and a 29% increase in channel depth, in
addition to the formation of a reservoir with an area of about 0.85 km2 and an estimated annual
sedimentation rate of 15,000 m3. Enhanced vertical erosion downstream of the dam was observed due
to sediment deficiency, alongside minor slope instability near the reservoir. The study concludes that
Wadi Zaret Dam has significantly altered the geomorphological equilibrium of the valley. Continuous
monitoring and periodic field surveys are recommended to ensure the long-term sustainability of the
environmental and hydrological systems in the area.

Keywords: Wadi Zaret Dam, Nafusa Mountains, Geomorphology, Erosion and Deposition, Arid
Environments, Spatial Analysis.
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