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Abstract

This study aims to analyze the morphometric characteristics of valley basins in the Zawita
district of Duhok Governorate, focusing on areal properties, basin dimensions, and shape
and relief characteristics, due to their fundamental role in interpreting hydrological behavior
and identifying geomorphological development stages. The study adopts a quantitative
analytical approach, utilizing Geographic Information Systems (GIS) and remote sensing
techniques, based on Digital Elevation Model (DEM) data with a spatial resolution of 30
meters, in addition to topographic and geological maps. The analysis includes four main
basins: Derlosh, Beera, Bjeelor, and Barmos. The results reveal significant spatial variation
in morphometric characteristics due to differences in geological structure and terrain. The
Derlosh basin recorded the largest area (287.70 km?), while basin lengths varied
considerably, affecting concentration time and hydrological response. Longer basins exhibit
slower response times, whereas shorter basins are more prone to rapid runoff and flash
flooding. The shape analysis indicates the dominance of elongated and oval basin forms,
with the Beera basin tending toward a circular shape, reflecting variations in
geomorphological development stages. Relief and ruggedness indices show higher values
in certain basins, particularly Barmos and Beera, indicating steep slopes and enhanced
sediment transport efficiency. In contrast, hypsometric analysis reveals different stages of
geomorphic evolution, ranging from mature to intermediate and transitional stages. The
findings confirm a strong relationship between morphometric characteristics and hydrological

behavior, as these parameters directly influence runoff velocity, discharge volume, and flood
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potential. Furthermore, the study demonstrates the effectiveness of GIS and remote sensing
techniques in providing accurate and reliable morphometric analysis, contributing to

sustainable water resource management and environmental risk assessment.

Keywords: Geomorphometric Characteristics, Valley Basins, GIS, Geographic
.Information Systems (GIS) , Remote Sensing ,Hydrological Behavior, Flash Flood Risk
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