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Abstract

River monitoring and sensing are of great significance in the fields of water resource management, flood
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control and disaster mitigation, as well as ecological environment protection. With the development of
modern measurement technology, the ability to acquire dynamic data of rivers has been significantly im-
proved. However, how to fully utilize these data to achieve three-dimensional perception of river systems re-
mains one of the key challenges in the construction of digital twin basins. In recent years, entropy models
have been widely applied in river monitoring and perception, but there is still a lack of systematic review
and summary. This paper reviews the theoretical basis of entropy models, and comprehensively analyzes
research cases at home and abroad, and summarizes the research and application progress of entropy mod-
els in river monitoring and perception, including entropy models in river flow field monitoring and percep-
tion, channel terrain inversion and reconstruction, river water and sediment analysis. The research shows
that the comprehensive application of entropy model technology can achieve dynamic monitoring and per-
ception of terrain, flow velocity field, and ecological characteristics, with good simulation accuracy. Based on
existing research, it is proposed that in the future, parameter adaptability can be further enhanced, and its
deep integration with technologies such as drones, high-resolution remote sensing, and artificial intelligence
can be promoted. This will expand the application of entropy models in complex scenarios, and enrich multi-
source fusion data perception, and provide theoretical and technical support for smart water conservancy
and basin management.
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