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Abstract

This study aims to analyze the morphometric and hydrological characteristics of

the Mirka Valley Basin, located in Duhok Governorate, using Geographic Information
System (GIS) techniques and relying on the ArcGIS Pro V3.0.2 software. The study
examined the natural factors influencing the basin, in addition to assessing its geometric
and drainage characteristics. The results of this study showed that the basin area reached
20.12 km?, while the basin perimeter measured 21.37 km. The geometric parameters
indicated that the shape of the basin closely resembles an elliptical form, which aligns
with the actual boundaries of the basin in reality. The study also revealed that the area
features rugged terrain, with a roughness index of 68.047 m, indicating a high
probability of flash floods due to the presence of steep slopes, which contribute to rapid
surface runoff. Additionally, the study found that the basin has a drainage network with
low density. The longitudinal drainage density coefficient was recorded at 9.95 km/km?,
while the numerical density was 54.12 streams/km, indicating a limited formation of
tributary channels due to the influence of solid terrain, which restricts their
development. This study contributes to the establishment of a geographic database for
the basin, which can be relied upon for environmental planning and sustainable water
resource management in the region. Furthermore, the study emphasized the importance
of utilizing modern geographic technologies, particularly GIS, in morphometric and

-hydrological analysis
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