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Soil erosion-runoff relationships: insights from laboratory studies
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Understanding the processes and mechanisms affecting runoff generation and subsequent soil erosion in semi-arid
regions is essential for the development of improved soil and water conservation management practices. Using
a drip type laboratory rain simulator, we studied runoff and soil erosion, and the relationships between them, in
60 semi-arid region soils varying in their intrinsic properties (e.g., texture, organic matter) under differing extrin-
sic conditions (e.g., rain properties, and conditions prevailing in the field soil). Both runoff and soil erosion were
significantly affected by the intrinsic soil and rain properties, and soil conditions within agricultural fields or water-
sheds. The relationship between soil erosion and runoff was stronger when the rain kinetic energy was higher rather
than lower, and could be expressed either as a linear or exponential function. Linear functions applied to certain
limited cases associated with conditions that enhanced soil structure stability, (e.g., slow wetting, amending with
soil stabilizers, minimum tillage in clay soils, and short duration exposure to rain). Exponential functions applied
to most of the cases under conditions that tended to harm soil stability (e.g., fast wetting of soils, a wide range
of antecedent soil water contents and rain kinetic energies, conventional tillage, following biosolid applications,
irrigation with water of poor quality, consecutive rain simulations). The established relationships between runoff
and soil erosion contributed to a better understanding of the mechanisms governing overland flow and soil loss,
and could assist in (i) further development of soil erosion models and research techniques, and (ii) the design of
more suitable management practices for soil and water conservation.



