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Abstract

This study dealt with the process of water erosion of some basins north of Dukan Lake and
its geomorphological risks. The study area is limited to be (484.86 km2), located in
northeastern of Irag; in the northeastern part of Sulaymaniyah Governorate. The study area
Is divided into three secondary basins: Wali kevin , Kraft , and the basin of Dewlat Kulo,
and the names of the basins fixed in the topographic map were relied upon .

The study aim is to recognize the natural characteristics of the area and their role in the
water erosion activity represented by the geological and topographical characteristics, slope,
climate, soil, water resources and natural vegetation and their effects on the water erosion
activity in the study area.

The study focuses on the morphometric characteristics and their role in the process of
water erosion, torrents and floods, represented by the cadastral properties, formalism and
terrain characteristics, the characteristics of the river network, the identification of the forms
of river drainage and its geomorphological role in increasing the activity of water erosion.

The research tackles the characteristics of water erosion in the basins of the study area
resulting from the running water of torrents and floods descending from the northeastern
part of Wali kevin basin, and from the northern part in the Kraft basin, and from the
northwestern part in Dewlat Kulo basin, and this is the result of heavy rains, which, in its
turn, resulting in torrential torrents that erode the lands in the basins of the region, as these
valleys vary in size, shape, slope, indentation, and ranks; generally they are steep, which
helps to generate surface runoff and torrents towards the region suddenly, with high speeds,
and severe water erosion.These basins vary in the intensity of water erosion, the amount of
surface runoff, the amount of sweeping torrents, the period of torrential flow, and the areas
they cover, this is due to the characteristics of water erosion, morphometric, geological and
others.

The study showed the qualitative and quantitative evaluation of water erosion in the region,

drawing water erosion maps and clarifying its spatial variation.
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The study concluded that there are several types of physical and chemical weathering that
prepare the rock crumbs for the transfer of water erosion, as several types of water erosion
prevail in the region, the most important of which are rain drop erosion, lamellar erosion,
water erosion, gully erosion, valley erosion, and tunnel erosion

Water erosion has been studied using several indicators, including the Fournier index,
which calculates the intensity of rain erosion for water basins, and the use of PAP/CAR
model, by which the qualitative assessment of water erosion is studied, in addition to using
the Gavrilovik model (EPM) for the quantitative evaluation of water erosion. Bergsma
index was used, as one of the important indicators for measuring erosion of liquefied
(grooving) water, and the degrees of erosion, its effectiveness, the rate of its impact on the
region, its areas, and the percentage of each of them were determined:

It became clear that all water erosion degrees are exist, including strong erosion, which is
the highest degree of water erosion. The transport process was also studied and the methods
of water transport work for the basins of the study area were identified, and the process of
river sedimentation of the types of sediment transported by water erosion from its original
place to the place where the water strength became weak.

It became clear that there are many land forms resulting from these geomorphological
processes, including geomorphological forms resulting from weathering, geomorphological
forms resulting from water erosion, and geomorphological forms resulting from
sedimentation.

The most geomorphological risks to which the study area subjected, were studied and
analyzed; the results proved that there are geomorphological risks resulted from water
erosion. Then the study defined the methods that can help in limiting the geomorphological

risks in the study area.
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