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[Abstract] Water conservancy and hydropower projects are trending toward larger scales, with the number of
high dams and large reservoirs continuously increasing. The safe operation of such facilities benefits flood control,
water supply, power generation, and even ecology. Traditional monitoring methods provide insufficiently
real—time information, cover limited areas, and have relatively low overall automation levels, making them
inadequate for addressing the demands of complex terrains or extreme climatic conditions. In recent years,
technologies such as the Internet of Things (IoT), artificial intelligence (Al), and remote sensing have developed
rapidly, giving rise to an "active observation—intelligent judgment" monitoring paradigm. New—generation
sensors enable simultaneous multi—point, multi—parameter monitoring; remote sensing and unmanned aerial
vehicles (UAVs) facilitate inspection tasks in hard—to—reach areas; and Al enhances data analysis and early
warning capabilities. This paper provides a comprehensive review of monitoring technologies for high dams and
large reservoirs, illustrates their applicability through case studies, and proposes long—term safety solutions from a
technical perspective.
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