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Abstract

Geological hazards have become a prominent issue threatening urban and rural safety and major engineering projects in China.
Influenced by extreme climate, geological activities, and human engineering disturbances, these disasters are occurring more
frequently with escalating losses. Research on scientific risk assessment and prevention strategies is crucial for enhancing regional
security resilience and promoting sustainable social development. This paper systematically examines the mechanisms of landslides,
rockfalls, debris flows, and ground subsidence. It comprehensively summarizes modern risk assessment and early disaster
identification technologies including GIS remote sensing, numerical simulation, and big data applications. Through case studies, it
analyzes the coordinated implementation of zonal governance, dynamic monitoring, and emergency response measures. The study
emphasizes that prevention models should transition from passive emergency response to proactive early warning and intelligent
prevention. It proposes a “project-information-management” collaborative approach, providing theoretical and practical references
for optimizing China’s geological hazard prevention regulations, technologies, and management systems.
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