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Abstract

As an important component of the comprehensive transportation system, the safe operation of inland waterway shipping plays a
key role in regional economic development and livelihood security. Through systematic analysis of the characteristics of inland
water accidents, this study establishes a multi-dimensional risk identification framework covering human factors, vessel conditions,
environmental conditions, and management systems. Using a combination of case analysis and field research, it reveals the interaction
mechanisms of typical risk sources such as non-standard crew operations, insufficient vessel maintenance, and lack of waterway
markings. A hierarchical prevention and control system is proposed for the identified risk characteristics: strengthening crew training
and emergency drills at the operational level, promoting standardized vessel retrofits at the equipment level, and improving intelligent
monitoring systems and joint prevention and control mechanisms at the management level. The research results provide a theoretical
basis for inland waterway shipping management departments to formulate safety policies. Through the collaborative innovation of
technical and management measures, it helps build a more complete inland water traffic safety guarantee system and promote the
sustainable development of the water transport industry.
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