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Abstract

The water conveyance mode and pipeline zoning design of municipal water supply and drainage systems are core aspects that ensure
efficient water resource allocation and system safety. This paper systematically analyzes the applicable scenarios and selection criteria
for gravity flow, pressure flow, and composite conveyance modes, and proposes innovative solutions for challenging tasks such as
river-crossing pipelines, long-distance conveyance, and water conveyance in mountainous areas with complex terrain. Additionally,
it explores optimization paths for pipeline zoning from aspects like precise control of water supply zones, drainage zone planning,
integration of intelligent water-saving systems, and three-dimensional pipeline modeling. Research shows that optimizing the water
conveyance mode based on topographical characteristics and water supply needs, along with the application of multi-dimensional
pipeline zoning strategies, can significantly enhance system operational efficiency, reduce energy consumption, and improve water
quality stability.
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