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Exploring Taiwan’s Meiyu Season and Associated Weather Types
Through Deep Learning and Ensemble Classification
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Abstract

This study presents a deep learning framework to objectively identify Taiwan’s Meiyu season duration, cluster
synoptic weather patterns, and classify daily weather types. Independent Convolutional Neural Network
(CNN)-Autoencoders are trained to extract latent features. The ERA5-based models are trained on 19792023 data,
while the rainfall-based models use GPM IMERG and TCCIP data from 2001-2023. To define the Meiyu season
boundaries, five-day moving mean ERADS features (1979-2023) are evaluated via cosine similarity, providing a novel
multi-variable approach for sub-season identification. For 20012023 period, unsupervised k-means clustering of the
integrated daily features (ERAS5, GPM IMERG, and TCCIP) identifies eight synoptic weather types. Four reflect
significant rainfall driven by frontal systems and southwesterly flows, while four represent drier conditions associated
with the subtropical high. Finally, these features and cluster labels train six machine leaming models, including an
Ensemble Voting Classifier (EVC). Evaluated via 5-fold cross-validation and single-year testing, the EVC exceeds
0.94 in accuracy, Fl-score, and precision, effectively mitigating single-model variability to deliver consistent
categorizations. These results demonstrate that integrating variable-specific deep-leamning feature extraction with an
ensemble classifier provides a robust method for objectively characterizing weather systems.
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