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Response of Sloping Water Erosion to Rainfall and Micro-earth Pattern in the

Loess Hilly Area

WEI Wei', JIA Fu-yan'*, CHEN Li-ding', WU Dong-ping’, CHEN Jin’

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, Chinaj 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. Dingxi Institute
of Soil and Water Conservation, Dingxi 743000, China)

Abstract: Severe water erosion in the key loess hilly area is affected by the coupling role of rainfall and earth surface features. In this
study, rainfall simulation techniques at the micro-plot scale (1.2 m x1.2 m; 2 m x 1.2 m) was used as the basic measures, the
relations between rainfall depth, intensity and runoff-erosion under different plant morphology features as well as micro-landscape
positions were quantified and analyzed. Several key findings were captured. Firstly, rainfall depth and intensity both affected water
erosion significantly, while the role of the rainfall intensity was more important than that of the depth. Secondly, a strong negative
correlation was found between the antecedent soil moisture content and the generation timing of surface runoff, while water erosion had
a positive relation with the antecedent soil moisture. Thirdly, different plant morphology and micro-landscape positions of shrub plant
(seabuckthorn) played different roles leading to different rates of surface runoff and soil erosion. Dominated by a rainfall intensity
ranging from 50 to 60 mm-+h ", runoff coefficient in those micro-plots covered by seabuckthorn was about 5% -8% , and changed into
25% , 45% and 63% in grassland-plots, bared plots covered by biological-crust and bared plots without any coverage, respectively.
Fourthly, the specific landscape position of seabuckthorn in the plots was also found to play a key role in affecting water erosion
processes, and seabuckthorn at the lower landscape position, rather than the upper and middle position, played a better buffering role
in reducing runoff and soil loss.

Key words : micro-plot; water erosion process; rainfall; earth surface; plant morphology; antecedent soil moisture; pattern
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Fig. 1 A sketch map of rain intensity determination

in situ by a rainfall simulator
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Fig. 2 Regression analysis between rain intensity and water erosion
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Fig. 3 Relation between runoff volume and sediment yield
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