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Abstract: During long-term operation, reservoir projects are affected by both natural erosion and material aging, leading
to problems such as dam leakage, decreased flood discharge capacity, and damage to water conveyance facilities, which
gradually emerge and seriously threaten downstream public safety and water resource allocation functions. However,
traditional maintenance models mostly adopt a reactive approach and fail to systematically define hazard levels and
governance priorities, resulting in scattered reinforcement resources and difficulty in promptly identifying significant
risks. Therefore, this paper starts from hazard classification and grading, implements differentiated reinforcement
measures for key parts such as the dam body, flood discharge, and water conveyance structures, and creates an
operational safety assurance system that includes safety monitoring, operational management, emergency response, and
intelligent upgrades, forming a collaborative framework for hazard management and operational control.
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