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Abstract

Deep learning or machine learning (ML) algorithms have been evolving rapidly in recent years,
demonstrating promising performance in different time scales of meteorological predictions.
In nowcasting radar reflectivity imagery, ML clearly shows an edge over extrapolation using
motion field of echoes based on optical flow method. However, ML models have a problem
that blurrier images are generated beyond one or two hours of nowcasts, making them
ineffective in capturing heavy rain and significant convection. This paper proposes a new ML
framework, namely ResConvLSTM-GAN, to enhance the convolutional long short-term
memory (ConvLSTM) model using the generative adversarial network (GAN) pipeline and style
transfer technique. It is shown that ResConvLSTM-GAN can maintain or generate small-scale
features effectively when compared with the ML nowcast based on Trajectory Gated
Recurrence Unit (TrajGRU). Application of ResConvLSTM-GAN to satellite imagery to enhance
rainfall or significant convection nowcasts over a larger geographical coverage will also be
illustrated in this paper.



