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[Abstract] As a key enabling technology for promoting industrial digital transformation, digital twin technology
provides a new paradigm for the operation and management of water conservancy projects. This paper focuses
on the Manas River in Xinjiang, thoroughly exploring the application framework, core functions, and
implementation pathways of digital twin technology in the full lifecycle operation and management of water
conservancy projects. By constructing a comprehensive digital twin model of the Manas River that integrates
multi—source sensing data, real—time visualization of basin conditions, intelligent simulation of project
operations, precise risk warning, and optimized scheduling decisions are achieved.
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