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Third generation of soil erosion models.
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In spite of its major significance for strategic estimates and predictions related to many aspects of
human activity, water erosion theory for cohesive soils is still largely undeveloped. Efforts have
focused mainly on the development of the empirical predictive relationships (first generation
models), based on data collected in areas with different climatic and land-use conditions. More
recently, process-based erosion models (second generation) that address causative aspects have
appeared. These models are still semi-theoretical or semi-empirical, as simplified or bed shear
stress relationships are used to describe the rate of erosion. Third generation of erosion models is
urgently needed that can account for the stochastic nature of soil erosion. The interaction between
water flow and structured soil has a strong stochastic component due to both great variability of
the structural and electro-chemical forces in real soil and overland flow turbulence. Proposed
stochastic modelling of soil erosion is based on calculation of the probability of soil particle
detachment, which is the probability of excess of driving forces above resistance forces. These
calculations require the probability distribution functions (PDFs) for the main hydrodynamic and
soil structure characteristics, estimated experimentally or theoretically. The stochastic approach
describes explicitly the process of soil erosion and gives a theoretical explanation of the great
diversity in empirical relationships between erosion rate and main erosion factors.
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