
Geophysical Research Abstracts, Vol. 8, 02534, 2006
SRef-ID: 1607-7962/gra/EGU06-A-02534
© European Geosciences Union 2006

The role of stratification-dependent mixing for the
stability of the Atlantic MOC in a coupled global
climate model
B. Marzeion (1), J. Mignot (2), A. Levermann (3)
(1) Nansen Environmental and Remote Sensing Center & Bjerknes Centre for Climate
Research, Bergen, Norway (ben.marzeion@nersc.no), (2) LOCEAN, Universite Pierre et
Marie Curie, Paris, France, (juliette.mignot@lodyc.jussieu.fr), (3) Potsdam Institute for
Climate Impact Research, Potsdam, Germany (anders.levermann@pik-potsdam.de)

By adding potential energy to the water column, diapycnal mixing is thought to be one
of the driving mechanisms of the meridional overturning circulation (MOC). Today,
most state-of-the-art ocean general circulation models calculate the diapycnal back-
ground diffusivity independently of the stratification. Results from conceptual models,
layer models, and hemispheric models suggest that a more physical parameterization
could lead to fundamental changes of the stability properties of the MOC with respect
to freshwater perturbations.
A stratification-dependent mixing scheme was implemented into the 3D ocean mod-
ule of the Earth System Model of Intermediate Complexity Climber3α. We show that
over a wide range of parameters, the main features of the equilibrium MOC remain
unchanged by this. Moreover, a set of experiments applying freshwater perturbations
to the North Atlantic shows an increase of the stratification in the convectively active
areas of the model, thereby reducing the overturning. The stratification of the ocean
interior however proves to be very stable, leaving the upwelling independent of what
mixing parameterization was applied. As a result, the stability properties of the MOC
remain unaffected by the mixing scheme, even on very long timescales.


