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Two Different Types of Models for Stability Assessment

of Rainfall Triggered Shallow Landslides
Discuss with the paper Risk Assessment of Shallow Loess
Landslides . Taking a Small Watershed of Caijiachuan Farmland
in the Loess Region of Western Shanxi of China as an Example

LI Tonglu', YUAN Sifan', XU Jialong”, HU Xiangyang’, LI Ping'
(1. a. School of Geological Engineering and Geomatics, Xi’an, 710054 ;b. Observation and Research Station of
Water Cycle and Geological Environment for the Chinese Loess Plateaw, Ministry of Education, Zhengning, Gansu 745399 ,
Chang’an University, China;2. Monitoring Center of Shaanxi Province for Water-Soil Conservation and Ecological Environment,

Xi’an, 710199, China; 3. PowerChina Northwest Engineering Corporation Limited, Xi’an, 710065, China)

Abstract; In the article Risk Assessment of Shallow Loess Landslides: Taking a Small Watershed of Caijiachuan
Farmland in the Loess Region of Western Shanxi of China as an Example, a SHALSTAB model was used to evaluate
the stability of shallow loess landslides triggered by rainfalls. This model combines a rainfall-induced slope
hydrological model with an infinite slope stability model, which facilitates the extraction of terrain features in
MAPGIS for regional slope stability assessment. In the model it theoretically assumes that the interface between
underlying bedrock and loose detritus is a sliding surface; rainfall turns into groundwater in loose material, flowing
downslope parallel to the bedrock as an assumed steady flow, with discharge equalized to the rainfall in its

upstream. It can be seen that the SHALSTAB model is not suitable for loess slopes. Loess is a thick, unsaturated
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soil and there is no impermeable interface similar to a bedrock surface in a slope, nor does it drain underground
water parallel to a slope surface. Actually, in a loess slope, rainfall mainly infiltrates downward and forms a wet
zone in the profile. In the wet zone, the water is capillary suspended rather than phreatic water, and the pore water
pressure is a negative value close to zero. There is no positive pore water pressure on the failure surface in loess
slope as it is supposed in SHALSTAB model. Therefore, when selecting a model, it is necessary to carefully

consider its applicable conditions.

Key words: loess; rainfall; shallow landslide; SHALSTAB model; SINMAP model; Green-Ampt model
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