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Construction Practice and Optimization of Monitoring and Sensing Network in Qingtongxia
Irrigation District
Haiying Shi
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[Abstract] The Qingtongxia Irrigation Area is a representative ancient irrigation area in the upper reaches of the
Yellow River and an important national commodity grain base. Its efficient utilization and modern management
of water resources are the core of ensuring regional food and ecological security. The monitoring and perception
network, as the "nerve endings" of the modernization transformation of irrigation areas, plays a decisive role in
the refinement level of water resource scheduling. This article is based on the practice of modernizing irrigation
areas, analyzing the background and problems of monitoring and perception network construction, constructing
an integrated perception system framework of "air, space, water and engineering", and elaborating on key
technical solutions such as the deployment of perception terminals. By combining typical application examples
in certain areas, verify the effectiveness of the network in improving irrigation efficiency and other aspects.
Smart irrigation areas build an information perception network through the installation of sensors and
equipment, which can monitor and collect key information such as water conditions in real time. After data
processing, it provides decision—making basis for managers and combines intelligent control systems to achieve
automated control and precise management of irrigation facilities, thereby reducing water resource waste and
improving utilization efficiency. Finally, in response to issues such as insufficient field monitoring density,
optimization paths such as upgrading terminal intelligence are proposed to provide a replicable technological
paradigm for the digital transformation of large—scale irrigation areas in the arid northwest region.
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