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[Abstract] Dryland farming regions constitute a crucial component of China's grain production system; however,
water scarcity and the spatiotemporal unevenness of precipitation have long constrained the stability of
production capacity. This study focuses on dryland farmland irrigation systems, beginning with an analysis of
water resource conditions and crop water requirements, to systematically examine key planning and design
considerations—including water source selection and allocation, appropriate irrigation methods, and field
engineering layout — and establishes a comprehensive evaluation framework encompassing economic,
water—saving, and ecological benefits. The research demonstrates that the core strategies for dryland farmland
irrigation should be rainwater harvesting for supplemental irrigation and water—saving prioritization. Through
tailored technical solutions and appropriately scaled planning and design, significant increases in both crop yield
and farm income can be achieved under conditions of limited water resources.
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