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There is a hypothesis that the probablities of processes in
cumulonimbus-develpments are non-Gaussian and then predictability becomes low. In order to
investigate these processes, we developed a partcle filter with a nonhydrostatic model and an
osevervation system simulation experiment. Moreover, we adapt the Baysian information criteria to
determine Gaussian or non-Gaussian for each probability density. For the result, non-Gaussian
processes in cumulonimbus-development was clarified and it is concluded that the source of these
nonGaussian was the vertical winds. Furthermore, in oder to improve the filter in nonGaussian cases,
we developed a PV inversion method and a data assimilation combined with a machine learning. Since
it is important to understant the processes more in detail, th ESVD analysis was developed to
investigate the initiation processes of convective phenomena.
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