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[Abstract] Water scarcity has emerged as the primary bottleneck constraining sustainable agricultural
development. Irrigation districts, as the main water delivery systems for agriculture, directly determine water
resource utilization efficiency through their management quality. Traditional irrigation districts face challenges
including coarse monitoring, delayed scheduling, and inadequate water—saving capacity, which fail to meet the
precision management requirements of modern agriculture. Smart irrigation districts, leveraging IoT and big
data technologies to establish an information—based monitoring system, represent a crucial approach to resolving
management challenges and advancing agricultural water conservation. Based on current irrigation district
informatization practices, this paper analyzes key issues in system construction, proposes scientific framework
designs and implementation measures, explores the value of water—saving applications, and provides theoretical
and practical references for modernizing irrigation districts and optimizing water resource utilization.
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