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Effects of Soil Crusts on Surface Hydrology in the Semiarid Loess Hilly Area
WEI Wei' ,WEN Zhi"*>, CHEN Li-ding', CHEN Jin’, WU Dong-ping’

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences , Beijing 100085, China; 2. United Research Center for Exploitation of Ecology and Biological Resources in Western China,
Ningxia University, Yinchuan 750021, China; 3. Dingxi Institute of Soil and Water Conservation, Dingxi 743000, China)

Abstract: Soil crusts are distributed extensively in the Chinese Loess Plateau and play key roles in surface hydrological processes. In
this study, a typical loess hilly region in Anjiagou catchment, Dingxi city, Gansu province was selected as the study region, and soil
crusts in the catchment were investigated. Then, the hydrological effect of soil crusts was studied by using multi-sampling and
hydrological monitoring experiments. Several key results were shown as follows. Firstly, compared with bared soil without crust cover,
soil crusts can greatly reduce the bulk density, improve the porosity of soil, and raise the holding capacity of soil moisture which ranges
from 1.4 to 1.9 times of that of bared soil. Secondly, the role of soil crust on rainfall interception was very significant. Moss crust was
found to be strongest on rainfall interception, followed by synantectic crusts and lichen crusts. Bared soil without covering crusts was
poorest in resisting rainfall splash. Thirdly, hydrological simulation experiments indicate that soil crusts play a certain positive role in
promoting the water infiltration capacity, and the mean infiltration rate of the crusted soil was 2 times higher than that of the no-crust
covered soils. While the accumulated infiltrated water amounts was also far higher than that of the bared soil.

Key words :the Loess Plateau; soil crust; hydrological effects; rainfall simulation; infiltration
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Table 2 Effects of biological soil crusts on soil physical features and water storage capacity
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Table 3~ Comparison of rainfall intercepted capacity of biological soil crusts
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Fig. 1 Infiltration processes for different soil crust types
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Table 4 Soil infiltration features for different soil crust types
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