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Application of Digital Twin Technology in the Operation and Management of Water
Conservancy Projects

Ma Chuanhao
Yarkant River Water Resources Management Center of the Tarim River Basin, Kashgar 844700, Xinjiang, China

Abstract: To address problems in the traditional operation and management of water conservancy projects, such as poor data
coordination, delayed monitoring and early warning, and low decision-making efficiency, this paper explores the application
pathways of digital twin technology in water conservancy project operation and management by leveraging its capabilities in
multi-source data integration, high-precision modeling, and intelligent simulation. By constructing a technical framework that
includes a digital base map, virtual modeling, and intelligent applications, the study identifies core application scenarios such as
engineering safety monitoring, flood dispatching, and whole-life-cycle management, and proposes safeguard measures
including cybersecurity protection and standardized management. The results show that digital twin technology can achieve
real-time mapping and intelligent prediction of the operating status of water conservancy projects, significantly improving the
level of refined and intelligent management and providing strong support for the development of smart water conservancy.
Keywords: digital twin technology; water conservancy project; operation and management; intelligent monitoring
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