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Abstract

To address the threat posed by frequent geological disasters during urbanization to the safe operation
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of cities, this study takes typical geological hazard points in Shenzhen as the research object. Through
a combination of field investigation and laboratory tests, the triggering environment and inducing
mechanisms of geological disasters such as collapses and landslides are analyzed. A coupling weight
risk assessment model based on the Analytic Hierarchy Process - Entropy Weight Method (AHP-En-
tropy Weight Method) is constructed to classify the risk levels of the hazard points. The results show
that the triggering environment of geological disasters in Shenzhen is influenced by multiple factors
such as topography and geomorphology, lithology of strata, and human engineering activities, and
heavy rainfall is the main inducing factor. The constructed assessment model can achieve precise
quantification of geological disaster risks, and the high, medium, and low risk zones classified are
highly consistent with the actual occurrence of disasters. Based on the assessment results, the “moni-
toring and early warning - engineering governance - ecological restoration” three-in-one preven-
tion and control countermeasures proposed can provide theoretical basis and technical support for
the prevention and control of geological disasters in Shenzhen and similar cities.
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Table 1. Grading standards for geological hazard risk assessment indicators in the central area of Shenzhen
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Table 2. Hierarchical criteria layer’s AHP judgment matrix for the target layer and consistency test table
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Table 3. Comprehensive weight table of factors for geological hazard risk assessment in the central area of Shenzhen
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Figure 1. Map of geological disaster prone areas in Shenzhen
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Figure 2. Engineering treatment sectional diagram of the H3 high-risk landslide hazard point
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