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Abstract: Climate change is an important driving factor affecting the hydrological cycling processes of water-
shed. In recent years, the frequent occurrence of extreme rainfall-runoff events caused by climate change has
posed a serious threat to social and economic development. Therefore, it is urgent to carry out hydrological
simulation and runoff characteristics analysis. SWAT (Soil and Water Assessment Tool) is a distributed
hydrological model with physical mechanisms and has been widely used to evaluate hydrological processes
under changing environments. The Chabagou watershed on the Loess Plateau was taken as the study area,

and the daily scale hydrological processes of the Chabagou watershed were simulated by the SWAT model
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driven by the Green-Ampt infiltration method, which is more suitable for the Loess Plateau. Based on the
Hydrological Response Units, the effects of rainfall intensity and soil moisture on runoff yield characteristics
of different land covers were analyzed based on the surface runoff yield and surface runoff coefficient of four
rainfall-runoff events. The results show that; (1) driven by the Green-Ampt infiltration method, Eys and R*
of SWAT model in calibration and validation period are 0.76 and 0.74, 0.78 and 0.75, respectively; the model
can successfully simulate the hydrological process of the watershed at daily scale; (2) the surface runoff coef-
ficients under different land covers all show a significant upward trend with the increase of the maximum
rainfall intensity, and increase significantly when the maximum rainfall intensity is greater than 16 mm/h;
the largest surface runoff coefficient existed in farmland, followed by pasture and forest; (3) the antecedent
soil moisture can reveal the change of the part surface runoff coefficient under the high rainfall intensity, and
antecedent soil moisture under different land covers has a good linear relationship with surface runoff coeffi-
cient; according to the slope of the fitting equation, the surface runoff coefficients of farmland and pasture
are more sensitive to the change of antecedent soil moisture. In conclusion, this study can be informative for
daily runoff simulation and analysis of runoff yield characteristics under the variable environmental conditions
of loess hilly-gully region.

Keywords: runoff simulation; runoff characteristics; SWAT model; Green-Ampt infiltration method; Chaba-

gou watershed
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