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Abstract

The research focuses on studying the modeling of the risks of gully water erosion and
determining its spatial risks in the Lake Shirin basin, with an area of (71.12) km2, located
in the east of Kirkuk Governorate - Laylan District, and the water division areas
represent each of the Chiman Fold as its western border, the Bash Bulag Basin as its
northeastern border, and the Qara Hassan Basin as its southeastern border, The basin
consists of four levels of water drainage network, where the main valleys and their
branches meet in Lake Shirin within its southwestern borders. The study aims to evaluate
the spatial variation of the risks of water erosion in the basin according to several factors,
geological formations and the severity of the slope in shaping the general
geomorphological appearance of the surface of the region, The intensity of erosion was
calculated based on the Bargsma classification, building a geomorphological hazard
model, evaluating geomorphological hazards, and calculating the quantities and areas of
gully erosion in the basin of the study area. The results showed the presence of varying

levels of erosion, as the areas with very light gully erosion amounted to (30.72) km2, or
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43.38% of the total basin area, while the percentage of areas with high erosion amounted
to (11.79) km2, or 16.65% of the total basin area, The research results show that the
Shirin Basin is exposed to the risk of gully erosion to varying degrees, respectively, as The
light-risk zone occupied the highest percentage, forming a percentage of (58.78)%, the
medium-risk zone, the medium percentage, formed a percentage of (25.45)%, and the
high-risk zone, the lowest percentage, forming a percentage of (15.87)% in the southern
parts of the basin. The spatial distribution of the intensity and variation of gully erosion
in the Shirin Basin is distributed within the central and southern lands with high
elevation and less slope, The reason for this is due to the intensity of rainfall, which
erodes the surface soil as a result of the strength and speed of the water flow. In addition,
the basin area is considered a medium-sized basin, as the rain is distributed in equal
proportions, which increases the processes of erosion and increases the risks of torrents
and floods. It has been shown that the geographical location and the exposed rocky
structure, The topographic and morphological characteristics of the basin play a pivotal
role in determining the severity and effectiveness of gully erosion in the Shirin Basin. The
study concluded that the region is exposed to water erosion of varying degrees of severity,
which leaves environmental and economic impacts. It is necessary to develop solutions

capable of reducing the risks of erosion in an effective and sustainable manner.

Keywords: (gully erosion, Bargsma, water erosion, geomorphological hazards).
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