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Abstract

Irrigation district water conservancy facilities constitute a fundamental basis for agricultural water allocation and irrigation
assurance,and their operational condition is directly related to water supply security,irrigation efficiency,and the sustainable
development of agriculture within irrigation districts.With the continuous increase in service life,many irrigation district facilities
have exhibited widespread problems such as structural aging,functional degradation,and the accumulation of operational
hazards,making traditional experience-based management and single detection methods insufficient to meet the requirements of
refined safety operation control.Focusing on the practical needs of aging defect identification and safe operation management of
irrigation district water conservancy facilities,this study systematically analyzes the types,characteristics,and formation mechanisms
of aging defects in water conveyance and distribution projects as well as canal systems and associated structures,and establishes a
defect detection technology system integrating routine inspection and instrument-based monitoring.The results provide systematic
technical support for operational risk identification and scientific management of irrigation district water conservancy facilities.
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