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(b) geological background of the study area;(c) panoramic view of the Moli landslide
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(¢) exposure of bedrock at the front edge of the landslide; (d) emergence of spring water at the middle and front edges of the landslide
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Fig. 13 Calculation results of landslide sliding speed under extreme conditions:

(a) t=10s; (b) t=20s; (c) t=30s; (d) t=40s; (e) t=50s; (f) t=60s; (g) t=100 s; (h) t=200s; (i) t=400 s
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Fig. 16  Assessment results of the landslide vulnerability
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Tab.3  Statistics of vulnerable landslide area
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Progress in

A Dynamic Process-Based Risk Assessment of a Resurgent Landslide
at Moli Village in Zhouqu County, Gansu Province, China

-1 1* 1 . 1 2 .. 3
WANG Xin , GUO Fuyun' , ZHANG Juan , DOU Xiaodong , ZHANG Yi", FENG Ziming
(1. Gansu Provincial Institute for Geo-Environment Monitoring, Lanzhou 730000, China; 2. School of Earth Sciences ,

Lanzhou University, Lanzhou 730000, China; 3. First Geology and Mineral Exploration Institute, Gansu Provincial

Bureau of Geology and Mineral Exploration and Development, Tianshui 741020, Gansu, China)

Abstract: The landslide occuring at Moli Village in Guoye Town, Zhouqu County, Gansu Province, China is
located in fractured rock-soil area of the fault belt on the northeast margin of the Qinghai-Tibet Plateau. Influenced
by sustained extreme rainfall with regional earthquakes, the Moli landslide underwent progressive deformation with
obvious trend of reactivation in 2021, posing a severe threat to the lives and property of residents in Moli villages
and its surrounding areas.

In this paper, it conducted field investigations and in-situ monitoring on the Moli landslide deformation,
followed by introducing a continuum mechanics model to predict the dynamic process of the landslide’s resurgent
deformation, and failure in case of extreme excitation conditions. Then it evaluated its failure risk and zoning by

inclusion of some key landslide failure eigenvalues in a risk model, such as the maximum burial depth and the
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maximum impact momentum of the landslide deposit.

(1) The investigation revealed that the Moli landslide was a typical extra-large and ulira-deep landslide in
fault fracture zone, with primary controlling factor for its reactivation being the deterioration of rock mass strength
due to diachronic rainfall infiltration.

(2) By numerical simulations of the dynamic process, it suggested that the Moli landslide generally described
a retrogressive deformation pattern; however, at the critical point of failure it behaved in a way of simultaneous
retrogressive and slumping motions. The deformation process can be divided into two stages: a local sliding stage
from O to 50 seconds and an overall creep deformation stage thereafter. The period from 0 to 150 seconds after
sliding represented a stage of intense deformation, characterized by slumping deformation, followed by a slow
deformation stage dominated by retrogressive deformation after 150 seconds. The landslide deposit would block the
Dashuiba Gully at the toe of the landslide 40 seconds after sliding, with the maximum thickness of the dammed
body reaching 28. 3 meters.

(3) In the risk zoning, high-risk areas (20.4% ), medium-risk areas (70.3% ), and low-risk areas
(9.3% ) were distributed in patches, mainly located at the front of the landslide body.

This finding provides a dynamic decision-making benchmark for emergency management of the Moli landslide
and also offers a generalizable methodological framework for risk prevention and control of typical giant landslides in

similar regions.
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