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Abstract

With the continuous expansion of China’s water conservancy projects, operational safety management and long-term stability have
become increasingly critical. Traditional manual inspection methods, characterized by lengthy cycles, low accuracy, and slow
response, struggle to meet modern management requirements. Automated monitoring technology, leveraging sensor networks,
data acquisition, and intelligent analysis platforms, enables real-time perception and dynamic evaluation of project operations,
significantly enhancing early warning and decision-making efficiency. This paper explores the application of such technology in dam,
embankment, and hydrological monitoring through its system architecture and principles. It analyzes the integration mechanism
between monitoring data processing and intelligent early warning models, while proposing optimization directions for information
integration and unmanned operation and maintenance. The study demonstrates that this technology holds significant value in ensuring
water conservancy project safety and advancing smart water management initiatives.
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