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Research on risk early warning for rainfall-induced shallow landslides
in Guangdong Province based on a dynamic slope
instability model

WEI Pingxin, ZHENG Zhiwen, ZHOU Zhihua, LI Xiujuan, LIAO Zhongzhen, LIU Renhong
(Institute of Geo-Environment Monitoring of Guangdong Province, Guangzhou, Guangdong 510510, China)

Abstract: In light of the accuracy and model construction challenges in county-level meteorological risk early warning for geo-
hazards, and considering the prominent characteristics that these geo-hazards mainly occur on the shallow surface of residual
slopes, the mechanism of shallow surface slope instability in Guangdong Province was studied through physical simulation
experiments and numerical simulations of typical geo-hazards. The results show that the slope is easy to lose stability in the
shallow surface layer under the condition of rainstorm, and the main factors are rainfall, rainfall duration, soil type and slope
structure. Subsequently, by dividing the study area into slope units, we developed a generalized classification and numerical

modeling of these units based on parameters such as slope length, slope gradient, rock and soil type, stratification, and key
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physical and mechanical parameters of each slope unit, and by combining the Green-Ampt rainfall infiltration model with the

infinite slope stability evaluation method, the slope instability dynamics warning model was then constructed. Through the

application in the basin of Beiling Town in Longchuan County, and the application of dynamic early-warning technology for

slope instability in meteorological risk early warning for geological hazards was preliminarily explored at the scale of slope

units, which can provide support for county-level geo-hazards meteorological risk early-warning based on slope unit early-

warning in Guangdong Province.

Keywords: shallow landslide hazard; meteorologic risk early warning; dynamic early warning model; slope unit; numerical

model; generalized classification
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Fig. 1 Relationship chart between geo-hazards and average monthly

rainfall in Guangdong Province
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Fig. 2 Test systems and equipment
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Fig.3 Physical simulation experiment of typical geo-hazards
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Fig.4 Curve of hydraulic characteristics of model slope
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Table 1 Calculation parameters of rock and soil mass of the slope under natural and rainstorm conditions

S5 TP AL FIRRAS TR
/MPa ¥/(kKN-m™) c/kPa @/(°) Yo/ (KN'm™) c/kPa @l(°)
A+ D-1 8.0 0.99 18.0 19.1 18.0 18.5 18.1 17.0
A+ D-2 8.5 0.88 18.1 20.2 19.2 18.7 19.3 18.3
WA+ D-3 9.2 0.83 19.1 283 225 19.6 26.2 21.1
AL A 50.0 0.71 21.0 38.0 35.0 21.5 - -

h AL K 100.0 0.65 22.0 50.0 45.0 22.5 - -
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Table 2 Numerical simulation of geo-hazards in Longchuan County, Heyuan City (some examples)
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Fig. 5 Division of early warning analysis unit (slope unit)
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