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A study of the stratospheric ozone transportation using three dimensional residual
circulation

# Takenari Kinoshita[1]; Kaoru Sato[2]; Yoshihiro Tomikawa[3]
[1] U,Tokyo; [2] U. Tokyo; [3] NIPR

Ozone, an important minor constituent for the stratospheric chemistry and radiative processes, is produced by photochemic
processes in the tropical middle and upper stratosphere and transported to middle and high latitudes by the Brewer-Dobsc
circulation. This meridional circulation can be estimated quantitatively using a set of the transformed Eulerian mean (TEM)
equations. Total ozone distribution is not zonally uniform in middle and high latitudes. Thus, it is necessary to investigate
longitudinal dependency of the meridional circulation and longitudinal transport.However, the TEM equation set describes the
zonal mean circulation only. The goal of our study is to evaluate three dimensional [3-D] transport of 0zone quantitatively.

First, we improved formula describing the 3-D residual circulation and 3-D wave activity flux applicable to gravity waves
derived by Miyahara (2006), so that the 3-D circulation satisfies the continuity equation. The newly derived 3-D flux includes
the terms depending on the shear of the mean flow, which is similar to the EP flux of the TEM set. It is also confirmed that the
derived 3-D residual circulation accords with the result derived using the Storks drift under the existence of the mean flow sheal

At the meeting, we will show the results of the analysis using the 3-D satellite observation data and the global objective analysi
data, to which the derived 3-D residual circulation and 3-D wave activity flux are applied.
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