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Hydro-Geomorphological Modeling of
Surface Runoff in Shirin Mountain,
Northern Iragq Using the SCS—-CN Model

Abstract

This study aims to model surface runoff
in the Shirin Mountain area, northern
Iraq, through the integration of hydro-
geomorphological analysis and the SCS—
CN model using remote sensing and
Geographic Information System (GIS)
techniques. The study is conducted
within the framework of supporting
sustainable water resources management
and reducing hydrological risks, in line
with the United Nations Sustainable
Development Goals, particularly Goal 6
(Clean Water and Sanitation) and Goal
13 (Climate Action.(

The study area represents a complex
mountainous—accumulative environment
characterized by pronounced topographic
and morphologic variability, as well as
differences in soil properties and land
cover, which directly influence surface
runoff dynamics and spatial distribution.
Thus, the analysis relied on satellite
imagery from Landsat OLI-8, soil maps,
and rainfall data for the 2023-2024 rainy
season. These datasets were spatially
processed and integrated within the
ArcGIS 10.8 environment to derive
Curve Number (CN) values, potential
maximum water retention (S), and
surface runoff depth and volume (Q and
Qv).

The results indicated that CN values
ranged between 1 and 21, reflecting clear
spatial  variability in  hydrological
response across the study area. The
highest surface runoff rates were
recorded in areas characterized by clayey
soils, steep slopes, and sparse vegetation
cover.
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