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The role of Soil characteristics in the development of Gully width in Watershed of Semi-Arid Region
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Abstract

Gully erosion in semi-arid regions presents a significant challenge for water and soil resource management due
to its severe environmental impacts and role in sediment transport. This study aimed to investigate the role of
soil properties in the lateral expansion of gullies within a semi-arid watershed. The research involved measuring
various physical and chemical soil properties, including sand, silt, and clay percentages, organic matter content,
calcium carbonate, aggregate stability, and permeability. These measurements were taken from 12 different
gullies within the Tahm-Chay watershed. The relationship between these soil characteristics and the lateral
expansion of the gullies was then analyzed. The results showed that the lateral expansion of the gully is not
affected by the percentage of clay and soil permeability, while there is a significant correlation with the
percentage of silt (r = 0.19), percentage of sand (r = -0.19), percentage of organic matter (r = -0.35), and soil
structure stability (r = -0.21). In areas where the soil contains a higher abundance of sand particles, more organic
matter, or a more stable structure, the sensitivity to lateral gully expansion is lower. The findings of this study
can be useful in determining the sensitivity of slopes to gully erosion.

Keywords: Aggregate stability, soil erosion, calcium carbonate, organic matter, permeability



