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Abstract: In the planning process of large-scale irrigation areas in arid and semi-arid regions, engineering layout and water resource
supply and demand balance often encounter many difficulties, which directly affect the sustainable utilization of agricultural water
resources and regional food security. The article analyzes the main problems in the planning of large-scale irrigation areas, such as
unreasonable engineering layout and obvious contradictions between water supply and demand. It then explores the key difficulties in
the application of water-saving technologies, such as difficulties in technology promotion, inadequate system support, and lack of
maintenance and management mechanisms. On this basis, this article delves into feasible ways to save water in large-scale irrigation
areas, such as optimizing the irrigation area engineering planning system, constructing diversified water source configuration models,
promoting applicable water-saving irrigation technologies, and improving the irrigation area information management system, provide
countermeasures and suggestions for promoting sustainable development of irrigation areas, including strengthening water-saving
awareness and training, increasing investment in water-saving facilities, improving operation and management mechanisms, and
promoting the integration of technology and agriculture.
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