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Analysis of the Flood Wave Resulting from the Hypothetical Failure
of the Al-Abrash Dam and Mitigation of Its Impacts

Abstract

This study investigates the impact of the flood wave resulting from the
hypothetical failure of the Al-Abrash Dam using numerical modeling tools
within the HEC-RAS environment, supported by topographic data and
spatial analysis via ArcGIS and Google Earth. The research involved
constructing a representative model of the watershed and calibrating it
under steady flow conditions, followed by simulating the unsteady flow
scenario resulting from dam failure and analyzing the accompanying
hydraulic variables, including flood depth, flow velocity, and flood extent
width. The study also assessed the flood wave’s impact on villages, critical
infrastructure, and roads. Results showed that some villages experienced
flood durations exceeding (20) hours, while sensitive facilities such as
treatment plants and schools were subjected to high flood depths and flow
velocities exceeding (4 m/s), increasing the structural and functional risk.
Additionally, most roads were predicted to go out of service within the first
few hours of flooding, complicating emergency response and evacuation
operations.

Two primary mitigation solutions were proposed: the first involved
increasing the roughness coefficient along the riverbanks through natural
methods such as afforestation, which proved effective in reducing flow
velocity and flood extent. The second solution involved preparing an
integrated emergency response plan that includes risk level classification
and clearly defined responsibilities among relevant authorities.

This study highlights the importance of numerical modeling in
understanding flood wave behavior and its role in supporting decision-
making and enabling more effective flood risk management in vulnerable
areas.
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