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Résumé long :

In the extratropics, thermal anomalies stored in the deep winter oceanic mixed layer persist at depth through summer, insulated from direct air-sea interaction, and become re-entrained into the deepening mixed layer during the following winter. This so-called "reemergence mechanism" contributes to the observed winter-to-winter persistence of sea surface temperature anomalies. This study investigates the impact of oceanic reemergence upon the atmosphere in the North Atlantic using a simplified coupled model (atmospheric general circulation model coupled to a mixed layer ocean model and a thermodynamical ice model). Such a model configuration takes into account vertical oceanic processes such as

entrainment, and provides a realistic physical representation of ocean-atmosphere-ice interaction at the interface.

An estimate of the oceanic thermal anomalies created by the atmosphere in late-winter and subsequently stored within the highly stratified summer thermocline is obtained from a long control simulation of the model. These thermal anomalies strongly project onto the so-called North Atlantic tripole pattern forced by the previous winters North Atlantic Oscillation (NAO). To investigate the impact of these subsurface thermal anomalies upon the following winter's atmospheric circulation, we incorporate them into the oceanic initial conditions of a 60-member ensemble of integrations of the coupled model beginning on August 1 and extending for 1 year. We show that the reemergence of the SST anomaly tripole occurs in November/December and lasts through the following spring. The reemerging SST anomalies have a significant impact upon the model atmosphere, favoring the same phase of the NAO as that which created them the previous winter. The atmospheric model response represents about 20% of the interannual standard deviation estimated from the control integration, and thus weakly enhances the winter-to-winter persistence of the NAO. The large-scale atmospheric response includes a modification of the transient eddies associated with changes in the occurrence of intrinsic weather regimes whose temporal integration yields the mean winter NAO response. Eddy-mean flow interactions contribute to the large-scale persistent atmospheric response to the reemerging SST anomalies.
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