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Fluctuation of Polar Night Jet with propagation of
the AO from the troposphere to the stratosphere

Satoshi KOBAYASHI

Abstract

Baldwin and Dunkerton (1999) defined that the AO is represented by the leading
mode of geopotential height between 1000 and 10 hPa, and examined the time series of
AO signatures at tropospheric and stratospheric levels. It is shown that AO anomalies
typically appear first in the stratosphere and propagate downward for three weeks.
Baldwin and Dunkerton (2001) showed that the tropospheric anomalies tend to persist
while the anomalies in the stratospheric polar vortex persist about several ten days,
insisting the possibility of using the downward propagation to improve extended range
forecast. This serves as a trigger to attract attention to the influence on propagation
of the AO from the stratosphere to the troposphere. However some cases don’t propa-
gate downward, and the AO anomalies appear only in the stratosphere or troposphere.
Kuroda and Kodera (2001) showed downward propagation of the AO in the strato-
sphere is equivarent to the fluctuation of Polar Night Jet. Therefore, the negative AO
coresponds approximately to SSW. Downward propagation of the negative AO is equal
to downward propagation of the easterly wind caused by SSW. It is thought that when
the troposphere AO changes with other factors, it seems that the AO of the strato-
sphere and the troposhere are connected. Thompson and Wallace (2000) showed the
AO has a barotropic structure, so there are still some inconsistent points.

O In this study, we investigate the AO time series in order to reconfirm the strato-
sphere troposphere connection extending the analysis period to 2011.

O The results of this research, original unfiltered AO Index has barotropic structure,
we consider Baldwin and Dunkerton’s (1999) conclusion is suspected as caused by 90
day low-pass filter. We defined Stratosphere (0 Troposphere AO Indices and calculated
cross correlation. Maximum cross correlation coefficient is 0.62 at lag 0. 2 or 3 weeks
period Phase is 0, Stratosphere and Troposphere AO Indices are simultaneous varia-
tion. For negative AO, we see the downward EP-flux, but, the convergence is very weak

and doesn’t expand the convergence zone at 6070 [0 N, Stratosphere and Troposphere



AO Indices are independently changed. Troposphere AO Index didn’t lag Stratosphere
AOQO Index. When Stratosphere and Troposphere AO Indices are connected, they has a

barotropic structure.

Key Wards: Arctic Oscillation, Stratospher - Troposphere coupled phenomenon,
Stratospheric Sudden Warming,
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