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Abstract: Hunan Province is situated in the transitional zone between the Yunnan-Guizhou Plateau and the
Jiangnan Hilly Region, dominated by tectonically eroded mountainous and hilly landforms. Geological
environment is highly complex, and with the increasing frequency of intense rainfall events in recent years,
geo-hazards have demonstrated a significantly rising trend. This study analyzed a decade-long dataset
(2013-2022) of geological hazard sites in Hunan Province, selecting eight evaluation indicators categorized
into three groups: developmental factors (slope hazard density), fundamental factors (terrain relief index,
topographic wetness index, integrity degree of rock/soil mass, hardness degree of rock/soil mass, and aquifer

water richness), and triggering factors (rainstorm intensity index and human engineering activity sensitivity
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index). The Analytic Hierarchy Process (AHP) integrated with the Information Value (IV) method was

applied to determine comprehensive weights for hazard assessment, classifying geological hazard danger into

four levels: extremely high, high, moderate, and low risk. The results revealed the predisposing environment

of geo-hazards in Hunan Province are predominantly governed by the synergistic interactions of geological,

geomorphic and meteorological conditions, which is specifically manifested in the prominent contributions of

the selected factors—hardness degree of rock/soil mass, terrain relief index, and rainstorm intensity index—to

the risk assessment of slope geological hazards. These findings provide scientific support for regional disaster

prevention and mitigation, while the methodology offers a reference for similar geological environments in

other provinces.
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Table 3 Classification, scores, and weights of evaluation factors for slope geological

hazard risk assessment in Hunan Province
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