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Abstract

This research evaluates the geomorphological indices of the Wadi Al-Khasa
basin and analyzes their correlation with exceptional flooding, emphasizing the
role of tectonic rejuvenation in controlling basin morphology, drainage network
evolution, and surface runoff behavior. Geomorphological indicators serve as
robust analytical tools for interpreting the intensity of hydrological response, flow
distribution, and channel offsets driven by subsurface tectonic forces. The basin’s
significance stems from its role as the primary driver of floods within Kirkuk city,
necessitating integrated scientific measures to protect the urban environment
despite the presence of the Al-Khasa Dam and its hydraulic structures.
Field investigations revealed distinct spatial variations in channel characteristics;
high stream power and active erosion dominate the upper reaches, while the
urban sector experiences flow deceleration and heavy sedimentation due to
reduced gradients and hydraulic bottlenecks caused by engineering interventions.
Modern erosion features and high values of morphometric indices (BS, AF, T,
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VF, SL, Dd) confirm the basin's high flood susceptibility during heavy rainfall
synchronized with channel obstructions. Sub-basins were classified based on
tectonic activity levels, showing that high-activity basins (2, 6, 8) are the most
hazardous. The study concludes that integrating geomorphological indices
provides a precise framework for flood hazard modeling and mapping,
supporting sustainable urban planning and risk management in Kirkuk.
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