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Recent studies found an impact of the Atlantic Meridional Overturning Circulation (AMOC) through sea surface
temperatures (SSTs) and ocean-atmosphere surface heat fluxes (SHFs) on North Atlantic (NA) climate on inter-
annual time scales. Since fluctuations in SSTs and SHFs as well as AMOC and oceanic heat transport (OHT) are
highly model dependent and cannot be assumed to be independent of the mean state of the model in use. By using
the Max Planck Institute Ocean Model (MPIOM) forced with the Twentieth Century Reanalysis (20CR, Compo et
al (2011)), we confirm earlier studies and reconstruct for the governing period 1871-2010, that cold SSTs emerge
in the Gulf Stream region and warm SSTs emerge in the NA Subpolar Gyre after strong AMOC anomalies at
50˚N. The MPIOM in use has an average 1.5˚ horizontal resolution and 40 vertical non-equidistant depth levels.
The model is forced by fluxes of heat, momentum, and freshwater at the air sea boundary through bulk formulas
as described in Müller et al (2014).

A positive density anomaly in the NA (= higher salinity / lower temperatures) is followed by an intensification
of the AMOC and subsequently OHT. The proposed mechanism is examined in more detail studying correlations
between AMOC, OHT, SSTs, and SHFs, as well as composite means of SSTs and SHFs in the Atlantic focusing
on particularly strong and weak AMOC and OHT states at 50˚N. High SSTs are shown to mostly appear simulta-
neously with upward SHFs and vice versa. The characteristic AMOC anomaly pattern appears in both correlation
analysis and composite mean analysis over strong AMOC states after 2-6 years, and seems to occur favorably in
winter (DJF). We further demonstrate that a similar, stronger pattern arises from OHT anomalies on similar time
scales.
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