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Top-level design and construction practice of the digital twin water affairs system
in Tianjin
WANG Liyi',YANG Hui’*
(1.Tianjin Water Affairs Bureau, Tianjin 300074, China;
2.Tianjin Water Resources Research Institute, Tianjin 300061, China)
Abstract: Building a digital twin water affairs system is a key means for water affairs work to respond to risks
and challenges, grasp the changes of the times, and shape development momentum. In view of the regional
characteristics of Tianjin, where digital twin river basins, digital twin water networks, and digital twin projects
are interwoven and cross-coupled, this paper systematically elaborated the top-level design of the “four
horizontal and two vertical” overall architecture of the Tianjin digital twin water affairs system, as well as its
construction progress, key technologies, and practical results. By building a multi-dimensional monitoring and
sensing network of “sky-space-land-water-project”, it achieved real-time collection and data sharing of multiple
elements across the entire region, including hydrology, water resources, and water conservancy projects. With
the integration of data for algorithm, algorithms, and computing power as the core, a unified digital twin platform
was built to consolidate the foundation for smart applications. A digital twin system covering all elements of river
basins, water networks, and projects was constructed, which promoted the deep integration of digital intelligent

technologies with flood control dispatch, water resources allocation, project operation and management, and
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other businesses, enhancing the intelligent decision-making level of “2+N” water affairs operations. Network
security protection requirements were implemented synchronously throughout the construction process, and
the standard and specification system and communication network support were improved, forming a full-
cycle, standardized long-term guarantee mechanism. The research results effectively improve the capabilities of
water affairs forecasting, early warning, simulation, and emergency preplanning, as well as the level of refined
management, and can provide practical references for various regions to coordinate the advancement of digital
twin water affairs construction and achieve the digital-intelligent transformation of water affairs governance.
Keywords: digital twin water affairs system; sky-space-land-water-project; digital twin platform; top-level
design; Tianjin
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