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Abstract

This study explores the application of diverse artificial intelligence (AI) and machine learming technologies in
meteorological disaster reduction. To enhance extreme weather monitoring, a machine leaming framework is
introduced for airport visibility prediction, minimizing estimation errors in traditional models and mitigating aviation
disruptions. Concurrently, a Convolutional Autoencoder (CNN-AE) is utilized for weather typing to automate the
identification of complex atmospheric features. Addressing precipitation forecasting for water resource management,
a Multi-Scale Residual Network (MSRN) is applied for spatial downscaling to refine coarse-grid data, while an
Autoencoder (AE) is integrated to construct a smart seasonal calendar, offering robust temporal guidance for
extended-range climate predictions.

Furthermore, this research delves into the deployment of Al weather models for localized disaster management.
This includes leveraging a Diffusion Model to achieve high-dynamic generation from atmospheric circulation to
precipitation. Meanwhile, we present the training outcomes of a Taiwan-specific, kilometer-scale convective Al
model utilizing the NVIDIA StormCast framework, alongside the CorrDiff diffusion model to enhance regional
weather resolution to a 2-kilometer scale. These technologies markedly accelerate computational efficiency over
traditional numerical weather prediction and elevate the practicality of data science in early warning systems,

ultimately providing more timely, reliable actionable intelligence for front-line emergency responses.
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