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Research on early warning and protective measures against ice slush disasters in large—scale
water conveyance channels
Qing Chen

Kutagan Canal Management Station of Kaidu Kongque River Water Conservancy Management Center in the Tarim

River Basin, Xinjiang
[Abstract] Icing disasters pose a significant threat to the safe operation of large—scale water conveyance channels in
cold regions during winter, easily leading to ice jams, ice dams, structural damage, and even breach accidents, causing
severe economic losses and social impacts. Based on the core needs of preventing and controlling icing disasters in
large—scale water conveyance channels, this paper systematically reviews the formation and evolution mechanisms of
ice formation and its disaster forms, and deeply analyzes the bottlenecks existing in the current monitoring and early
warning system. On this basis, it focuses on proposing a comprehensive disaster prevention and control framework
system that encompasses the construction of a multi—dimensional and three—dimensional monitoring network, the
development of a multi—source information fusion early warning model, the construction of a dynamic risk threshold
system, the design of a progressive and hierarchical early warning response process, and precise engineering and
non—engineering collaborative protective measures. This system emphasizes seamless connection and iterative

optimization from "monitoring" to "warning" to "prevention", aiming to significantly enhance the prediction
accuracy, early warning timeliness, and emergency response capabilities for channel icing disasters.
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