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A hillslope infiltration-runoff model in earth-rock mountain regions//GAN Yongde' , LIU Huan', JIA Yangwen', GU
Jinpu® , QIU Yagqin', ST Manfei’( 1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China
Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. College of Water Resources and
Architecturl Engineering , Northwest A & F University, Yangling 712100, China; 3. College od Marine and Environmental
Sciences, Tianjin University of Science and Technology, Tianjin 300222, China)

Abstract: A hillslope infiltration-runoff model in earth-rock mountain regions was established, including vegetation
interception, depression storage, infiltration, subsurface flow, and concave and fissures storage of the bed rock. Based on
the analysis of the underlying surface characteristics in earth-rock mountain regions, the volume fraction of rock fragments
in soils was introduced to qualify their impacts on infiltration. The concave and fissures storage of the bed rock was also
considered in the present model. Field experiments on runoff yield and confluence of natural precipitation were carried out
for model verification, and the simulation results of the present model were compared and analyzed with that of existing
hillslope infiltration-runoff models. The results show that compared with existing models, the model proposed in this paper
can well simulate the runoff and infiltration rate, and the measured values are in good agreement with the simulated ones.
However, during storm periods, the simulated infiltration rates are far less than the measured ones. A possible reason is
that rock fragments in soils may cause the formation of fast flow paths in the earth-rock interface, which is neglected in the
present model. This model needs to be further refined and improved to consider the priority flow paths inside the soil layers
and bedrock layers in earth-rock mountain regions.

Key words: infiltration-runoff model; earth-rock mountain region; stony soils; infiltration rate; runoff intensity
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