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Abstract

To implement Data-driven Weather Prediction (DWP) technology into disaster mitigation, this
center integrates numerical weather prediction (NWP) with Al downscaling techniques by developing a
next-generation regional model (MPAS Regional) alongside international Al global models tailored for
localized operations. The system features an automated workflow updated twice daily, integrating 11
advanced Al models, including Google GraphCast, NVIDIA FourCastNet2, ECMWF AIFS, and
Microsoft Aurora, to project large-scale circulation and weather system trends for the next 15 to 90 days.
Concurrently, a Multi-Scale Residual Network (MSRN) utilizes a two-stage progressive downscaling

strategy to produce high-resolution (0.0125°) rainfall products, dynamically adjusting model weights



based on validation performance to output optimized ensemble precipitation products integrated with

traditional NWP.

Furthermore, a CNN-AutoEncoder extracts high-dimensional spatial topological features from 18
key variables, combining with machine learning to construct an objective module that defines flood-
season weather types and dynamically projects Taiwan's rainfall distribution and disaster hot zones via
similarity indices. This integrated architecture significantly enhances warning lead times and spatial

granularity for resilient disaster response.
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