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Abstract: Traditional hydrological monitoring has shortcomings in achieving real-time and complete mapping between physical
watersheds and information spaces, which cannot meet the requirements of dynamic simulation and pre deduction. The digital twin
technology deeply integrates real-time perception, data governance, model operation, and business scenarios by establishing a physical
watershed virtual image, forming a computable and evolving digital water quantity and quality monitoring system. This article
summarizes the overall architecture and construction process of digital twin hydrological monitoring, starting from real-time data
access at stations, integration of underlying surface and remote sensing information, and discusses the methods of multi-source data
aggregation; Then, the establishment, calibration, and online calibration techniques of three main models were introduced: rainfall
runoff and runoff convergence, one-dimensional and two-dimensional hydrodynamics of river channels, and dynamic simulation of
groundwater; Finally, the implementation methods of four business applications were provided: real-time water situation monitoring
and warning, short-term flood forecasting and warning, flood inundation simulation, and water resource allocation plan deduction.
Keywords: digital twin; hydrological monitoring; hydrodynamic model; flood rehearsal
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