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Abstract

Irrigation district extension and water-saving renovation projects constitute a vital component of agricultural infrastructure
modernization. The construction quality of canals directly impacts water distribution efficiency and water conservation benefits.
Current projects face challenges including lax standard implementation, weak supervision, and inadequate material and process
controls, which compromise operational stability. This study establishes a quality management system centered on full-process
quality control, supported by digital supervision and standardized construction practices. It proposes improvement strategies covering
design optimization, construction management, material testing, and intelligent monitoring. Research findings demonstrate that
scientific design and intelligent management can significantly enhance canal structural strength, seepage resistance, and operational
lifespan, providing technical support for developing water-efficient irrigation systems.
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