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Optimized design and practice of water conservancy
projects for high standard farmland construction projects

Hongfeng Li

Huanning County Agricultural Science and Technology Service Center, Yuxi, Yunnan, 652899, China

Abstract

The development of high-standard farmland constitutes a pivotal national strategy for ensuring food security and advancing modern
agriculture. As a core component of this initiative, the design optimization of water conservancy projects directly determines
their effectiveness. This study focuses on Huaning County in Yuxi City, Yunnan Province, addressing key challenges including
mountainous terrain, uneven water distribution across time and space, and coexisting engineering-induced water shortages with
seasonal droughts. The research systematically analyzes current challenges in Huaning’s agricultural infrastructure. Four optimization
strategies are proposed for mountainous regions: optimized water source allocation, comparative evaluation of water-saving irrigation
technologies, eco-friendly design of irrigation systems, and intelligent management. Case studies from a representative project area
demonstrate that optimized designs increased the effective utilization coefficient of irrigation water from 0.45 to over 0.75 while
extending drought resistance by 35 days, achieving multiple objectives of water conservation, efficiency enhancement, and ecological
protection. This study provides replicable theoretical foundations and practical models for high-standard farmland water conservancy
projects in southwestern mountainous areas.
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