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Hydrological Modeling and Flood Risk Assessment of the
Al-Muhammadi Valley Basin in The Western Iraqi Plateau

Dr. Abdulgader Mahdi Salh! Dr. Luay Maher Hammad?
'University of Anbar- Higher Institute of Desert Sciences *University of Anbar-College of Arts
Mayada Safaa Jasm’ Sara Ismail Chiad*

3-4University of Anbar- Higher Institute of Desert Sciences
Abstract:

This research aims to assess flash flood risks and hydrological modeling
in the Wadi Al-Muhammadi basin, located in the western plateau of Iraq
(Anbar Governorate), covering an area of 1474 km? The study primarily
aimed to develop a system for assessing threat hotspots and simulating flash
flood behavior to assist decision-makers. This was achieved by integrating
Geographic Information Systems (GIS) and remote sensing techniques with
the Analysis Hierarchy Process (AHP). Seven topographic, climatic, and
hydrological parameters influencing flooding were selected: elevation, slope,
topographic moisture index (TWI), soil type, drainage density, rainfall, and
land cover. The relative weighting matrix revealed that the topographic
moisture index (TWI), elevation, and slope were the most influential factors
in triggering floods. The final risk map revealed that very high- and high-risk
levels constitute 12.71% and 23.15% of the total catchment area, respectively.
These high-risk categories are concentrated in the northern sector of the basin,
where the low-lying, flat lands at the valley's mouth meet the Euphrates River,
directly threatening urban areas and infrastructure. The model proved its
effectiveness after being validated by comparison with an actual observed
flood in the region. The importance of the applied methodology lies in
providing an effective alternative for modeling valleys that suffer from scarce
rainfall and water flow measurements.

Keywords: Flash Flood Hazards, Hierarchical Analysis, Topographic
Moisture Index, Multi-Criteria Decision Making, Surface
Runoff.
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  TWI = In  [  A   s  tan ⁡ ( B ) ]


  C I = ( λ max − n ) / ( n − 1 )

