Geophysical Research Abstracts, Vol. 7, 07513, 2005 ‘x
SRef-ID: 1607-7962/gra/EGU05-A-07513 GG

© European Geosciences Union 2005

ENSO sensitivity to changes in the mean background
state as simulated by a hybrid coupled GCM

H. Hansen(1), N. Keenlyside (2), M. Latif (2)

(1) Max Planck Institute for Meteorology, Hamburg, Germany, (2) Leibniz Institute for Marine
Research, University of Kiel, Germany (heiko.hansen@dkrz.de/Fax: +49-40-41173-298).

The characteristic behaviour of ENSO depends crucially on the mean climatic back-
ground state in the tropical Pacific. The question whether modifications of the mean
state, e.g. due to greenhouse warming or tropical-extratropical interactions, affect
ENSO variability is investigated with a hybrid coupled GCM (HCM) of the tropi-

cal Pacific basin. The HCM combines the advantages of a full physics ocean GCM,
coupled with a computationally efficient but reasonable statistical atmosphere. The
setup allows to prescribe climatic variations through changes in the magnitude of the
mean wind stress and the coupling parameter between SST and wind stress anomalies.
Various coupled runs are carried out to give an overview of possible ENSO variability
changes in terms of amplitude and frequency, as well as changes in the mean SST and
thermal structure. Generally the zonal SST gradient (zonal mean thermocline depth)
gets stronger (deeper) if the mean wind stress is increased. This leads to an increase
in ENSO frequency, while the amplitude is less affected. Vice versa, the amplitude
of ENSO is more sensitive to the anomaly coupling, while the frequency is relatively
unaffected. The results are compared to earlier studies with intermediate complexity
models as well as to coupled AOGCM studies.



