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Construction of intelligent water system: digital monitoring,
intelligent decision-making and engineering application
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Abstract

Through the deep integration of digital monitoring, intelligent decision-making, and engineering applications, smart water
management is revolutionizing the operational models and technological paradigms of hydropower projects. This paper systematically
constructs a three-tier architecture of “sensing-decision-application” for smart water systems, analyzes multidimensional technical
implementation pathways for digital monitoring, and elaborates on model development and algorithmic innovations in intelligent
decision-making systems. By examining case studies such as the Yellow River Basin flood control project and Shandong’s digital
twin water network, the research demonstrates the practical effectiveness of smart water technologies in engineering applications. The
study reveals that an integrated “sky-ground-water-engineering” monitoring system, powered by digital twin and Al technologies,
significantly enhances the safety assurance capabilities and comprehensive benefits of water conservancy projects, providing critical
technological support for national water security strategies.
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