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Abstract : The problem of water pipeline leakage has always been a key hidden danger in the water resource
transmission and distribution system, and its concealment and suddenness pose great challenges
to routine monitoring. With the gradual introduction of digital and intelligent means, blind spots that
are difficult to cover with traditional manual inspections are being opened up, and data—driven
warning mechanisms are taking shape. However, there are still significant shortcomings in perception
technology, signal recognition, and system linkage, which restrict the overall improvement of early
warning efficiency. Facing the high uncertainty of complex terrain, multi-source interference, and on-
site environment, building a digital early warning system with real-time response capability and high
coordination is the direction that must be addressed and deeply overcome. This article is based on
practical problems, starting from multiple dimensions such as structural complexity, interference source
identification, and data integration, to explore practical and feasible digital control measures, and strive
to promote the safety monitoring of water pipelines to a higher level.

Keywords : water supply safety; intelligent monitoring; leakage detection; data fusion; control
mechanism
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