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Runoff and soil erosion process-based modeling in different land uses in the Brazilian
Cerrado 

Jamil Alexandre Ayach Anache1; Dennis Flanagan2; Anurag Srivastava2; Edson Wendland1

EESC / USP1; Purdue University2

Land use can influence runoff and soil erosion, threatening soil and water conservation in the
Cerrado biome in Brazil. The adoption of a process-based model was necessary due to the lack of
long-term observed data. We aimed to predict runoff and soil erosion for four different land uses:
wooded Cerrado (Cerrado sensu stricto), tilled fallow without plant cover, pasture, and sugarcane,
using a process-based model named WEPP (Water Erosion Prediction Project). We performed the
model calibration using a 5-year dataset (2012-2016) of observed runoff and soil loss in four
different land uses in experimental plots (5 m width and 20 m length) located in the central area of
the State of São Paulo. Selected soil and management parameters within the WEPP model were
calibrated for each land use with the existing field data. The simulations were conducted using the
calibrated WEPP model components with a 100-year climate dataset created with CLIGEN (weather
generator) based on regional climate statistics. The WEPP model had an acceptable performance
for the subtropical conditions. Land use can influence runoff and soil loss rates in a significant way.
Finally, the runoff behavior was distinct for each land use, but for soil loss we found similarities
between pasture and wooded Cerrado, suggesting that the soil may attain a sustainable level when
the land management follows conservation principles. 
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