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Digital Twin River Basin Hydrological Simulation and Flood Control Resource "2+N" Application Research

Yueling Zhou
Hydrological Survey and Research Center of Qinhuangdao City, Hebei Province

[Abstract] The integration of digital twin technology with watershed hydrological models drives the transition
from traditional empirical water management to digital simulation and precise control. By leveraging
multi—source sensing data such as watershed topography, meteorology, and hydrological monitoring, a digital
twin foundation can be established to replicate the entire hydrological cycle of a watershed and conduct dynamic
simulations of runoff evolution and flood progression. The "2+N" application framework for flood prevention
and water resource management is built on two core functions—flood safety and water resource allocation—while
extending to cover derivative services like aquatic ecosystem protection, hydraulic engineering operation and
maintenance, and disaster early warning, forming an interactive virtual—physical watershed management system.
This system enhances the accuracy of watershed hydrological process simulation, provides quantitative support
for hydraulic engineering scheduling and water resource allocation, and contributes to the modernization of
watershed governance systems.
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