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Abstract

Irrigation canals serve as the backbone of agricultural irrigation systems. Their operational status directly impacts water management,
irrigation volume allocation, and agricultural production safety [1]. This study examines canal maintenance through routine
operation and precision engineering approaches. By analyzing operational challenges, it proposes an integrated management
framework combining standardized protocols and advanced technologies. The research develops a comprehensive maintenance
strategy integrating modern monitoring systems, non-destructive testing (NDT) technologies, innovative anti-seepage materials, and
intelligent decision-making platforms. A practical implementation model and technical integration approach are presented. Findings
demonstrate that routine management and precision maintenance significantly enhance canal safety, durability, and water delivery
efficiency while substantially reducing operational costs. These advancements provide robust technical support for sustainable
irrigation development.
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