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Abstract

During the plum rain season in Taiwan, the presence of fronts and mesoscale systems often leads to
intense rainfall events. Globally, extreme weather and abnormal rainfall events are becoming more
frequent, especially short-duration heavy rainfall, which can cause disasters such as landslides and urban
flooding. However, the accuracy of existing forecasting methods needs improvement due to extreme
weather and Taiwan's complex terrain.

Traditional forecasting methods rely on numerical weather prediction and statistical models, requiring
extensive data and parameters. Their accuracy is limited by physical equations and assumptions (Wu &
Kuo, 1999). Al models, with advancements in technology, significantly improve forecast accuracy. Deep
learning techniques, with self-learning and adaptive features, automatically extract complex features,
making them promising for radar echo predictions.

Deep learning models such as ConvLSTM, PredRNN, and HPRNN have been widely applied to rainfall
forecasting, but their accuracy decreases rapidly over time, presenting a challenge. Additionally,
Taiwan's complex weather patterns and diverse rainfall types lead to imbalanced radar echo data.
Specifically, high-intensity rainfall data is scarce, causing prediction models to underreport, making it
difficult to effectively predict high-intensity rainfall.

This study aims to improve the accuracy of radar echo predictions by constructing a Video Swin
Transformer model combined with different attention mechanisms. Compared to previous experiments,
the average scores for RMSE and FAR in the 2020 plum rain season case decreased by 8.5% and 21.2%,
respectively, while the average scores for SSIM and CSI increased by 2.4% and 3.9%, respectively. In
the 2020 tropical depression case, the average scores for RMSE and FAR decreased by 18.4% and 18.7%,
respectively, while the average scores for SSIM and CSI increased by 7.8% and 17.9%, respectively. In
the 2022 low-intensity case, the average scores for RMSE and FAR decreased by 18.6% and 21.1%,
respectively, while the average scores for SSIM and CSI increased by 18% and 6%, respectively.
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