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Abstract

As critical infrastructure for regional economic and social development, mountainous roadways are susceptible to geological hazards
such as landslides, debris flows, and rockfalls due to factors including geological conditions, topographical variations, and climate
changes, posing significant threats to traffic safety and ecological environments. This study employs geological surveys, remote
sensing interpretation, GIS spatial analysis, and numerical simulation techniques to establish a multi-factor risk assessment model.
It investigates the types, distribution patterns, and risk levels of geological hazards in mountainous roadways, and constructs a
risk-based hierarchical prevention and control engineering system. The system encompasses disaster identification, monitoring,
risk zoning management, information-based early warning, and emergency decision-making, effectively transitioning from “post-
incident remediation” to “pre-incident prevention.” This approach enhances disaster mitigation capabilities and operational safety
of roadways, providing scientific basis and practical references for the sustainable development of mountainous transportation
infrastructure.
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