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It is kwon that the distribution of extratropical column ozone is modulated with tropical convections (Hitchman and Rogal
2010a). This modulation is recognized as the 10—20 day-scale responses including "Tropical convective outflow into the
upper troposphere and lower stratosphere”, "amplification of subtropical anticyclone associated with transport of low potential
vorticity" and "modulated synoptic scale disturbances in extratropical regions". On the other hand, it is suggested that
planetary scale disturbances influence the distribution of extratropical column ozone. However, this is yet to be identified. The
present study examines three dimensional structure of planetary and synoptic scale wave activities from upper troposphere to
stratosphere using the formulae describing wave-mean interaction in three dimensions and analytical techniques derived by
Kinoshita and Sato (2013a, 2013b) , Sato et al. (2013). Moreover, we discuss the relation between their waves and three

dimension of ozone.
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