Geophysical Research Abstracts,

Vol. 10, EGU2008-A-02272, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-02272 ’ \
EGU General Assembly 2008 G

© Author(s) 2008

Planetary and synoptic scale adjustment of the
Northern Hemisphere atmosphere to stratospheric
ozone changes

K. Dethloff (1), F. Otto (2), S. Brand (1), D. Handorf (1) and A. Rinke (1)
(1) Alfred Wegener Institute for Polar and Marine Research, Research Unit Potsdam,

Germany, (2) Potsdam Institute for Climate Impact Research, Potsdam, Germany
(Klaus.Dethloff@awi.de / Fax: ++49 331-2882178)

Unforced complex climate model simulations with prescribed and with interactive
stratospheric ozone chemistry are analysed by computing the barotropic and baro-
clinic Eliassen-Palm (EP) fluxes in tropo- and stratosphere. It is shown that naturally
occurring changes between high and low Arctic Oscillation (AO) phases exert a strong
influence on the Northern Hemisphere storm tracks. Two time slices with positive and
negative AO phases have been analyzed with respect to the feedbacks between the
time-mean flow, the quasi-stationary planetary and the baroclinic waves. Owing to
the interactive chemistry the long planetary wave fluxes from the troposphere into the
stratosphere are increased. This enhances the wave drag and weakens the stratospheric
polar vortex winds. The inadequate treatment of stratospheric dynamics in the IPCC
AR4 models is characterized by an unrealistically intense polar vortex which prevents
penetration of planetary waves and makes the winter vortex too stable. The reduction
of the polar vortex strength due to interactive ozone chemistry therefore improves the
feedback description between tropo and stratosphere with more realistic EP fluxes.
During the positive AO phases the strong stratospheric vortex is accompanied by en-
hanced transient EP fluxes in the troposphere. During negative AO phases connected
with a weak stratospheric vortex the stationary EP fluxes in the lower stratosphere are
increased.



