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Abstract

To address extreme weather, the National Science and Technology Center for Disaster
Reduction(NCDR) developed a multi-model seamless statistical post-processing technique
for rainfall estimation. Initially, verification weight adjustments established a cross-scale
integration foundation. Subsequently, Al-based MSRN downscaled members were
introduced to expand ensemble diversity and reduce systematic errors, a stage currently
applied in water resources management. To efficiently handle massive model features, the
Optuna framework was adopted to optimize weights, balancing rainfall accuracy and
spatial patterns. Additionally, K-means clustering groups rainfall features to address
forecast uncertainty for scenario analysis. By bridging meteorological models and Al, this
approach enhances precipitation estimation precision and delivers flexible decision

support for disaster mitigation.
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