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Assessment of Landslide Hazard Based on
Monte Carlo-SHALSTAB Model

Chen Yueli""?, Chen Dehui’, Li Zechun'* and Huang Junbao®
(1. College of Atmospheric Science, Nanjing University of Information Science & Technology, Nanjing 210044, China;
2. Numerical Weather Prediction Center, China Meteorological Administration, Betjing 100081, China;
3. National Meteorological Center, Beijing 100081, China;
4. Fujian Monitoring Center of Geological Environment, Fuzhou 350002, China)

Abstract: Landslides are a common geological hazard during the rainy season in Dehua. The parameters of
soil materials used in the model of the hazard assessment have been identified as the major source of uncertainty be-
cause of their spatial variability, so these parameters ( such as cohesion and friction) are considered as random var-
iables. This study proposes a probabilistic analysis method to assess shallow landslide susceptibility by integrating
an infinite slope model-SHALSTAB ( SHAllow Landslide STABility model) with GIS ( Geographic Information Sys-
tem) and Monte Carlo simulation, taking into consideration the inherent uncertainty and variability in put parame-
ters. The proposed approach is applied to assess the landslide hazard in Dehua to evaluate its feasibility. In the
comparison with the historical landslides in Dehua, the probabilistic analysis showed that 90% of the observed
landslides located in the risk area. Furthermore, 31.70% of the historical landslides located in the lower-risk are-
as; 9.83% of the historical landslides located in the dangerous areas; 30.96% located in the more dangerous are-
as; 17.94% located in the most dangerous areas. The model results show high accuracy basing on the model verifi-
cation and validation.
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Abstract: The monitoring methods that applied on different types of loess landslides should not be the same,
which is due to the different characteristics of deformation of them. Furthermore, the monitoring method of a region
differs greatly from of a single. So it is very necessary to study the loess landslides monitoring methods comprehen-
sively. On the scale of single to region; and also on the view of methods to practice, we discuss the loess landslide
monitoring and early-warning separately. For the scale of single slope, the loess fall, loess slump and loess slide
have the different characteristics of their deformation, so it should be applied suitable monitoring methods on each
of them. For the scale of region, the landslide early-warning can be done by monitoring the triggering factors for ex-
ample rainfall. The alert level is set by the regional landslides risk zoning and the rainfall threshold. We practice
the methods of monitoring single loess landslide on Baotashan slope, meanwhile the methods of monitoring regional
loess landslide in Baota District of Yan’ an area, and got the results separately.
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