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and Warning Technology of Railway Geological Disasters
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Abstract; Geological hazards pose a significant threat to the safety of railway transportation in China’s
mountainous regions, making early detection, diagnosis, and mitigation of these risks essential for
ensuring railway safety. In order to meet the demand for advanced hazard prevention and control, this
study systematically summarized the common types and characteristics of geological hazards found along
mountainous railways in China. By integrating disaster screening, hazard assessment, monitoring and
early warning technologies, a technical route for the early identification, monitoring, and early warning of
railway geological hazards, based on air-ground multi-source remote sensing and artificial intelligence
was proposed. The study revealed that; (1) Geological hazards in China’s mountainous railways mainly
exhibit five prominent characteristics; numerous high, steep slopes, strong concealment and latency,
high susceptibility to engineering disturbances, remote chain-triggered disasters and widespread slow-
evolving hazards; (2)The joint use of satellite remote sensing, InSAR, airborne LIDAR and UAV remote
sensing technologies enables detailed identification of different hazard types, forming a multi-tiered and
comprehensive hazard screening method along railway lines; (3) By integrating artificial intelligence

methods such as machine learning, image recognition and change detection, a technical route for hazard

assessment, monitoring, and early warning along

W7# F #:2023 — 02~ 10; #E[EI B #:2023 ~ 03 ~06; MAHZRM: railway lines was developed, and its effectiveness
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strategy for railway geological hazards-centered on

[ . . . ”
region-section-worksite ” -was proposed, and a

technical system for early identification, monitoring, and early warning of geological hazards suitable for

railway operations and maintenance was established.

Key words: railway; geological disasters; early identification; hidden dangers screening; risk

assessment; monitoring and early warning
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Fig. 13 Intelligent detection results of slope toe excavation
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Fig. 15 Rapid comparison system for multi-phase images
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