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The structure of the general circulation differs significantly in each of the atmospheres of terrestrial
planets. Understanding physical mechanisms causing such a variety of features in the general
circulations of those atmospheres is one of the most interesting and important open questions of
the atmospheric science and fluid dynamics. The aim of this study is to understand dynamical
processes that characterize the structure of each planetary atmosphere by performing simulations
of those planetary atmospheres by using GCMs (General Circulation Models).

In this year, high resolution simulations of the Venus atmospheres have been performed. We have
adopted higher resolutions (T319L120, T159L240) than prior experiments in order to make
comparison with observations of Venus Climate Orbiter/AKATSUKI, and succeeded in producing a
feature resembles to planetary scale streak structures found by AKATSUKI IR2 images.
Furthermore, we have reproduced the fully developed super rotation for the first time in a GCM by
performing long time numerical integrations of thousands years.

Moreover, using an idealized data assimilation based on the local ensemble transform Kalman
filter (LETKF), we have proposed intense continuous AKATSUKI observations, which was realized
last year. Those observations are being analyzed. Also, we have performed the data assimilation
of horizontal winds derived from UV (ultra violet) images taken by Venus Climate Orbiter/Venus
Express, and shown that the phase of thermal tides and zonal mean fields are significantly
improved globally.

Those works have been published in refereed 3 papers and introduced in 2 invited lectures and
others. Finally in collaboration with Dr. Miyamoto, we have proposed a new dynamical mechanism
for secondary eyewall formation in tropical cyclones and now are planning to their modelling to
terrestrial planets. This work has been published in refereed paper and introduced in many
conferences.
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Study on the general circulation and data assimilation for the atmosphere of the terrestrial planets.
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The structure of the general circulation differs significantly in each of the atmospheres of terrestrial planets. Understanding physical
mechanisms causing such a variety of features in the general circulations of those atmospheres is one of the most interesting and
important open questions of the atmospheric science and fluid dynamics. The aim of this study is to understand dynamical processes
that characterize the structure of each planetary atmosphere by performing simulations of those planetary atmospheres by using
GCMs (General Circulation Models).

In this year, high resolution simulations of the Venus atmospheres have been performed. We have adopted higher resolutions
(T319L120, T159L240) than prior experiments in order to make comparison with observations of Venus Climate Orbiter/AKATSUKI,
and succeeded in producing a feature resembles to planetary scale streak structures found by AKATSUKI IR2 images. Furthermore,
we have reproduced the fully developed super rotation for the first time in a GCM by performing long time numerical integrations of
thousands years.

Moreover, using an idealized data assimilation based on the local ensemble transform Kalman filter (LETKF), we have proposed
intense continuous AKATSUKI observations, which was realized last year. Those observations are being analyzed. Also, we have
performed the data assimilation of horizontal winds derived from UV (ultra violet) images taken by Venus Climate Orbiter/Venus
Express, and shown that the phase of thermal tides and zonal mean fields are significantly improved globally.

Those works have been published in refereed 3 papers and introduced in 2 invited lectures and others. Finally in collaboration with Dr.
Miyamoto, we have proposed a new dynamical mechanism for secondary eyewall formation in tropical cyclones and now are planning
to their modelling to terrestrial planets. This work has been published in refereed paper and introduced in many conferences.
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