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Purpose of this research is to clarify relationship between solar activity and disturbance in the middle atmosphere during Arctic
winter. In this research we consider stratospheric sudden warming (SSW), which is a typical phenomenon in Arctic winter, as
disturbance in the middle atmosphere including the mesosphere. Some previous studies reported clear relationship betwe
the 11-year solar activities and SSWs in the stratosphere. However, traditional classification of SSW, Major or minor SSW, is
not suited for quantitative comparison with other indices. Therefore we are exploring new indices which display condition of
disturbance in the stratosphere/mesosphere.

There is a typical circulation pattern of Arctic winter which is called as the Arctic Oscillation: AO or Northern hemisphere
Annular Mode: NAM in the troposphere and stratosphere. A strong low pressure, the polar vortex, is dominant in the polar
region and high pressure in the mid latitude at the positive AO/NAM mode, and vice versa at the negative AO/NAM mode. The
AO index is often used to show condition of the AO/NAM mode in the troposphere and stratosphere.

In this work, we calculate the AO index in the altitude range from 1000 hPa to 0.1 hPa (65km alt) which extends in the lower
mesosphere and compare between AO index profiles and circulation patterns at 10 and 0.316 hPa altitude in order to discu
potential use in diagnostics of middle atmosphere disturbance which includes the mesosphere. We analyze climatological glob
assimilation data, UKMO data provided by the Met Office and MERRA data by NASA, in five winter seasons from 1998/1999
to 2002/2003 and get following results: 1) A peak of the AO index is usually at 0.5 hPa. 2) There is a case where mode of the AC
index is not same at 100 and 0.1 hPa. 3) Strong peaks and extension of the negative AO index to the lower stratosphere are r
always correspond to the Major SSWs. 4) There are a few weak disturbances only in the mesosphere which are not categorizi
as SSWs. 5) The negative AO index tend to extend in the all altitude range at the event of two wavenumber pattern, on the othe
hand, that tend to be limited in a particular altitude range at the event of one wavenumber pattern.

In this presentation, we will analyze longer period data and discuss more detail about relationship between AO index profiles
SSWs and circulation patterns at 10 and 0.316 hPa altitude.
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