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Natural Factors and Their Influence on the Variation of Water and Wind
Erosion Intensity Case Study: The Basins of Wadi Majid and Umm Tandiba

Abstract

Dry valleys in arid and semi-arid regions are usually susceptible to sudden
and rare rain showers leading to intense and short-term surface runoff. Along with
continued wind action, such sudden runoff has significant implications on erosion
rates and shaping landform processes. In this respect, quantitative assessment of
erosion can help in understanding, interpreting, and explaining landform
development over time.

The study aimed to the influence of natural factors on erosion processes, with
an estimation of annual rates of both water and wind erosion. For this purpose, the
study applied a methodology that is relied on climatic erosivity equations and
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Geographic Information Systems (GIS) using ArcGIS 10.5, where geological
maps and Digital Elevation Model (DEM) data with a resolution of 12.5 m were
analyzed. Moreover, the results were supported and validated by a field study.
The results revealed a clear variation in erosion patterns between the two
basins: in the first basin, water erosion predominated (36.1 m*/km?/year), while in
the second basin, wind erosion dominated with a rate of 153,507 tons/hectare/year
according to the Chepil equation. These differences were found to be attributed to
variations in climatic factors (temperature, wind speed, rainfall), vegetation cover
characteristics, as well as geological and topographic features.
Keywords: Wind erosion, Water erosion, Erosion modeling, Geographic
Information Systems (GIS)
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