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ABSTRACT

In recent years, extreme rainfall events have occurred frequently, often causing the only access
road to the experimental forest to be interrupted, thereby isolating the forest. To ensure the continuity
of forest management and reduce the exposure of protected objects to potential risk, it is imperative
to comprehensively assess the disaster risk and potential classification on slope along the access
road. This assessment will serve as an important reference for disaster warning, prevention, and
monitoring.

This study is based on a disaster risk model, incorporating composite environmental indicators
to construct a conceptual model for assessing the sediment disaster potential of road slopes. Analysis
of the spatiotemporal distribution of historical landslides reveals that most events are small-scale
landslides (less than 1 hectare), and their locations are highly correlated with factors such as slope,
aspect, and distance to roads and rivers. These findings serve as an important basis for selecting
environmental indicators.

The regional sediment disaster potential model developed in this study represents risk as the
product of two key indicators: vulnerability and exposure, which are used to assess the risk of
sediment disasters under future extreme rainfall events. Vulnerability is estimated by integrating
three indicators: extreme rainfall resistance, road development, and the geological disaster potential
of slopes. Exposure is determined through a composite analysis of three indicators: landslide-prone
slopes, river sinuosity, and headward erosion, and is used as a key factor in adjusting vulnerability.
Model validation using historical landslide events shows a significant positive linear relationship
between the actual probability of failure and the model's estimated risk values (R*2=0.91, p <0.001),
indicating that the model demonstrates a 91% explanatory power for predicting sediment disasters
on road slopes.

Based on the model results, the sediment disaster risk of road slopes is classified into three



potential levels. For high potential risk and their corresponding failure mechanisms, appropriate
management and maintenance principles are proposed to effectively achieve disaster prevention and
mitigation goals, thereby ensuring the safety of protected objects and property.

Keywords: Risk analysis, Disaster potential, Slope geological hazard investigation, Forest
watershed management.
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