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[Abstract] As the scale of water resources and hydropower projects continues to expand, safety and
environmental risks have become increasingly complex and dynamic. Digital technologies—utilizing tools such
as the Internet of Things (IoT), big data, artificial intelligence, Building Information Modeling (BIM), and
digital twins—enable the timely detection, automatic identification, precise analysis, and integrated management
of risks. This paper focuses on investigating the application of digital technologies within safety and
environmental risk identification and management systems, aiming to establish a multi—source data fusion
framework, intelligent early—warning mechanisms, collaborative governance approaches, and a digital

emergency management system, thereby enhancing the overall safety and environmental management

capabilities of engineering projects.
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