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Digital and intelligent upgrading of irrigation district engineering: practice analysis
and development pathway reflections
HE Yupu, ZHANG Wei, HUANG Guoqing, MAI Zijun, HUANG Richao, GU Nan, QI Wei
(Nanjing Hydraulic Research Institute, Ministry of Water Resources, Ministry of Transport, National Energy
Administration, Nanjing 210029, China)
Abstract: Digital twin irrigation districts are an important component of digital twin water conservancy projects and
a core practical form of the digital and intelligent upgrading of irrigation district engineering, playing an important
role in promoting the high-quality development of irrigation districts in the new stage. Based on the tracking and
evaluation results of 49 pilot digital twin irrigation districts, this paper systematically reviews their major practices
and practical achievements in terms of data foundations, model libraries, and business applications, and summarizes
typical experience in three aspects: constructing a sky-space-land-water-project integrated monitoring and perception
system, developing specialized models, and establishing information platforms. The results show that the pilot
irrigation districts have continuously improved their multi-element sensing networks by integrating existing facilities,
promoting data sharing, and adding monitoring stations. Specialized models have been developed and applied to

meet the core needs of water-supply security, agricultural water conservation and efficiency improvement, and safe
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engineering operation, facilitating the deep integration of model computation, business processes, and management

decision-making. Based on irrigation methods, water source types, geographical locations, and business needs,

technical modes for digital twin construction are proposed for five types of irrigation districts: gravity-fed irrigation,

pumping irrigation, mixed irrigation, polder irrigation, and pipeline irrigation. The construction priorities for business

platforms, sensing systems, and specialized models are identified for each type of irrigation district. Furthermore, in

light of the current needs for modernizing irrigation districts, development pathways are proposed, including adhering

to demand-driven development, consolidating data foundations, enhancing model adaptability, integrating water

conservation and efficiency improvement, and strengthening Al integration, to provide a reference for the digital and

intelligent upgrading of irrigation district projects nationwide during the 15th Five-Year Plan period.
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artificial intelligence
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