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Abstract

The irrigation canal head project is a key hub for water allocation, sediment control, and operational safety assurance in agricultural
irrigation systems. Its engineering layout and sediment prevention performance directly determine the water delivery efficiency,
engineering lifespan, and operational management costs of the irrigation area. Under the natural conditions of complex sediment
sources and highly unstable water sediment relationships, traditional canal head projects have exposed many shortcomings in terms of
water diversion stability, sediment prevention efficiency, and long-term operational adaptability. This article focuses on the core issue
of optimizing the design of irrigation canal head projects and innovating water diversion and sand prevention technologies. Based on
a systematic analysis of the mechanism of water and sediment action in canal head projects, research is conducted from the aspects of
overall layout optimization, collaborative design of key structures, reconstruction of sand prevention mechanisms, and integration of
new technologies. Optimization design ideas and sand prevention technology combination paths for canal head projects that adapt to
different water and sediment conditions are proposed. The research results can provide technical references for the planning, design,
and upgrading of canal head projects in high sediment irrigation areas.
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