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Abstract: River basins are key spatial units where natural water cycles and socio-economic activities interweave. The
security of water resources, the health of ecosystems, and the capacity for flood control and disaster reduction in river
basins are directly related to regional sustainable development and social stability. With the intensification of global
climate change and the increasing intensity of human activities, the water cycle process in river basins has shown new
characteristics of extremization, complexity, and uncertainty. Traditional hydrological monitoring methods are no longer
sufficient to meet the urgent needs of refined, real-time, and intelligent river basin management. This paper aims to
systematically review the development history, application status, and key roles of modern hydrological monitoring
technologies in river basin management.
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