Geophysical Research Abstracts
Vol. 17, EGU2015-10872, 2015 ”\
EGU General Assembly 2015 G

© Author(s) 2015. CC Attribution 3.0 License.

Kelvin and Rossby gravity wave packets in the lower stratosphere of some
high-top CMIPS models

Francois Lott (1), Sébastien Denvil (1), Neal Butchard (2), Chiara Cagnazzo (3), Marco Giorgetta (4), Steven
Hardiman (2), Elisa Manzini (4), Thomas Krismer (4), Jean-Philippe Duvel (1), Pauline Maury (1), and John
Scinocca (5)

(1) CNRS - LMD, Paris, France (pmaury @lmd.ens.fr), (2) Met Office, Exeter, United Kingdom, (3) ISAC-CNR, ,Roma, Italy,

(4) MPI, Hamburg, Germany, (5) CCCMA,Canada, (6) Japan Agency for Marine-Earth Science and Technology, Japan, (7)
Climate Research Department, Meteorological Research Institute, Japan

We analyse the stratospheric Kelvin and Rossby-gravity wave packets with periods of a few days in nine high-
top (i.e. with stratosphere) models of the fifth Coupled Model Intercomparison Project (CMIPS). These models
simulate realistic aspects of these waves, and represent them better than the tropospheric convectively coupled
waves analyzed in previous studies.

There is nevertheless a large spread among the models, and those with a Quasi-biennial Oscillation (QBO) produce
larger amplitude waves than the models without a QBO. For the Rossby-gravity waves this is explained by the fact
that models without a QBO never have positive zonal mean zonal winds in the lower stratosphe

re, a situation that is favorable to the propagation of Rossby-gravity waves. For the Kelvin waves, larger amplitudes
in the presence of a QBO is counter intuitive because Kelvin waves are expected to have larger amplitude when the
zonal mean zonal wind is negative, and this is always satisfied in models without a QBO. We attribute the larger
amplitude to the fact that models tuned to have a QBO require finer vertical resolution in the stratosphere.

We also find that models with large precipitation variability tend to produce larger amplitude waves. However,
the effect is not as pronounced as was found in previous studies. In fact, even models with weak precipitation
variability still have quite realistic stratospheric waves, indicating either that (i) other sources can be significant or
that (ii) the dynamical filtering mitigates the differences in the sources between models.



