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The quantitative estimation of soil loss due to surface runoff in the water
basin of Al-Jouf Wadi (Northeast of Tunisia)

Abstract: The aim of this research is to estimate the quantities of soil loss due

to water erosion in Wadi Al-Jouf basin by applying the universal soil loss
equation formula: R * K * LS * C * P. The rainfall (R) was calculated by
collecting the monthly and annual rainfall data, for the period of (2013-1953).
Also, a soil erodibility map was prepared through the results of soil texture
analysis prepared by the Ministry of Agriculture, Soil Management and Rural
Development Branch (K). LS factor map was also obtained to measure gradient
degree * Slope length through the Arc GIS. A Cover Management factor map
(C) was also prepared which took into account the role of vegetation cover, and
the use of land in the tightening of the soil and fixation or erosion. The digital
farming map prepared by the Soil Department of the Ministry of Agriculture in
2003 was used to determine the land uses for C factor, noting that some data
were updated based on corrected images from (Google Earth 2018). Finally, the
soil conservation factor (P) was adopted, relying on the revised 2000 aerial
photographs, Google Earth 2018 images, which were corrected on UTM system
using the Mappuzzle program.

The results showed that the value of (R) in the study area was (9.5), while the
factor (K) for high drift soil ranged between 0.448, and 0.0358 for the soil that
is less affected by erosion. Soil with high rate of eroding formed on the eastern
and south-eastern side of the wadi basin. The value of the factor (C) ranged at
0.01 and for the barren land, it was ranged at 1. The soil loss rate map, in the
study area, was also classified according to rainfall in terms of annual
variability. We also modeled the soil loss rate for three different years: a dry
year, a rainy year, and a normal year. The highest soil loss values ranged from
163 ton in the rainy year, and 58 ton minimum in the dry year. The degree of
risk of soil erosion has been classified as: (Low erosion, average erosion, and
high erosion). In this study, we classified the methods and mechanisms of
erosion, according to the basic Pedological and geomorphology units, in order
to enclose the conditions and information that are more suitable for soil
degradation.
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