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RESEARCH ARTICLE

Application of the Bergsma Model to Calculate Gully Erosion in the Wadi Al-Kharaz
Basin in the Southern Desert of Iraq Using Geographic Information Systems (GIS)

Raawa Hadi Naji Al-Khaikani *, Sarhan Naeem Al-Khafaji

Al-Muthanna University , College of Education for Human Sciences, Department of Geography , Iraq

ABSTRACT

Gully erosion is considered one of the most prominent manifestations of environmental degradation in arid and semi-arid
regions due to its impact on soil loss and the alteration of surface features. Accordingly, this study aims to estimate the
volume of gully erosion in the Wadi Al-Kharz Basin, located in the southern desert of Iraq, through the analysis of the
geological and morphometric characteristics of the basin.

The BERGSMA (1982) equation was applied to measure the intensity of gully erosion, based on satellite imagery analysis,
topographic data, and fieldwork. The results classified the study area into five erosion zones varying in erosion activity,
contributing to a scientific approach for managing and monitoring areas vulnerable to soil degradation.

The gully erosion activity in the region ranges from low to moderate and high. The low gully erosion zone covered an area
of 1,345 km?, representing 25.481%, followed by the moderate erosion zone with the highest area of 1,721.6 km? (32.616%).
Next is the high erosion zone covering 1,234.73 km? (32.392%). The very high erosion zone and the very low erosion zone
occupied the smallest areas within the gully erosion zones of the study area.

Regarding the gully erosion zones based on stream order density, it was found that the high erosion zone, characterized by
stream orders ranging between 75.1 and 89.6, occupies the largest area of the study region, reaching 1,662.33 km? (31.493%),
and is accompanied by high stream order density as well.

Keywords: Surface Characteristics, BERGSMA Model, Gully Erosion, Measurement of Gully Erosion Volume, Risks of Gully
Erosion.
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