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Weather type clustering and classification for Taiwan’s Meiyu season
using machine learning methods
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Abstract

This study investigates Taiwan's Meiyu season using machine learning techniques, focusing on weather type
clustering and classification. We analyze the ERA5 circulation data from 1979 to 2023, and GPM IMERG
precipitation and TCCIP Taiwan rainfall from 2001 to 2022. A CNN-Autoencoder is employed to extract latent
features, followed by unsupervised clustering and supervised classification. The results identify eight synoptic-scale
weather patterns linked to varying rainfall over Taiwan: intense fronts (IF), moderate fronts (MF), southwesterly (SW),
southerly (S), cyclonic circulation over the South China Sea (CC-SCS), southward-shifted southwesterly (SS-SW),
fronts over the East China Sea (F-ECS), and subtropical high dominant (SH). Five machine learning classifiers and
one ensemble voting classifier (EVC) are developed using the extracted features and weather type labels. The EVC
integrates predictions from the five classifiers via a voting mechanism to determine the final classification. The soft
voting EVC achieves the highest average accuracy and F1 score, both exceeding 0.9 across all types. By integrating
high-resolution local rainfall with synoptic-scale circulation, the framework enables precise classification of Taiwan's
precipitation-related weather types. This study shows strong potential for analyzing historical interannual variability

and evaluating long-term model performance across synoptic regimes.
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