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Downscaling calculation method for multi-scale watershed hydrological model in water
conservancy digital twin
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[Abstract] This article explores the downscaling calculation method of multi—scale watershed hydrological
models in water conservancy digital twin. Faced with the challenges of frequent extreme hydrological events
caused by global climate change and intensified human activities, traditional water management models are
inadequate, and digital twin technology for water resources has emerged. This article first elaborates on the
concept and architecture of water conservancy digital twin, and then analyzes the complexity of multi—scale
watershed hydrological processes and models, pointing out the special requirements of downscaling technology
in digital twin. Furthermore, a hybrid downscaling method combining physical mechanism driven and data
assimilation was constructed, which reconstructs hydrological processes through high—resolution geographic
information and dynamically corrects model states using real—time observation data. Finally, a downscaling
calculation module was developed to achieve engineering and standardization of the algorithm, and effectively
integrated with the water conservancy digital twin platform, significantly improving the spatial resolution and
refinement level of hydrological simulation.
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