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Research and Application of Key Technologies for Shandong Yellow River Hydrological Digital
Twin
Chengkun Yue Zhao Yang
Shandong Hydrology and Water Resource Bureau, Yellow River Conservancy Commission

[Abstract] The Shandong Yellow River Hydrological Digital Twin Platform has built a multiple spatiotemporal,
multi—dimensional, and multi—layered data foundation ranging from L2 to L3 by conducting three—dimensional
data collection through water, land, and air. A visualization model covering various geographical hydrology and
water engineering key points within the river section has been constructed using three—dimensional visualization
technology. Real—time water situation and forecast data are accessed through hydrological online monitoring
technology. With self—developed three—dimensional hydraulics models and MIKE two—dimensional mathematical
models as the core, hydraulic simulations and dynamic three—dimensional simulations of flood propagation
processes are conducted. A complete "four predictions" functional system has been established. Downstream flood
forecasting is conducted based on upstream water situation information using mathematical models. Intelligent
models have been developed to assess and analyze the inundation risk in flood plain areas and provide early
warnings. The evolution process of floods is simulated using three—dimensional fluid simulation technology. Flood
measurement, flood control, and emergency response plans are extracted using water resources and hydrological
knowledge base technology. The digital mapping and intelligent simulation of reach elements and water
management processes in the physical river section are achieved. A comprehensive analysis and verification of the
platform was conducted using historical floods and water and sediment regulation processes, and the application
effect was good in the Luokou section of the Yellow River.

[Key words] hydrology; digital twin basin; hydraulics model; lower reach of Yellow River
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