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This study aims to estimate background errors according to various
meteorological conditions using deep learning and utilize them in data assimilation to elucidate the
mechanism of torrential rain development. Conventional methods for estimating background errors
have been challenging difficulties in achieving high accuracy due to the diversity of cloud
precipitation processes. Therefore, we developed a method to generate background error using a type
of deep learning called conditional generative adversarial networks. By using the generated
background errors to investigate the assimilation impact of rain and snow mixing ratios, we
demonstrated superior analytical accuracy compared to conventional methods. Furthermore, to
elucidate the reasons for errors in forecasts, we introduced new raindrop size distributions and
non-spherical snow particles into the numerical model. As a result, an improvement in the predictive
accuracy of hydrometeors within precipitation systems was achieved.
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