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                    Abstract
We report an analysis of the mechanisms responsible for interannual variability in the Greenland–Iceland–Norwegian (GIN) Seas in a control integration of the HadCM3 coupled climate model. Interannual variability in sea surface temperature (SST) and sea surface salinity (SSS) is dominated by a quasi-periodic ∼7-year signal. Analyses show that the mechanism involves a competition between convection and advection. Advection carries cold, fresh, Arctic water over warm, salty, Atlantic water, while convection periodically mixes these two water masses vertically, raising SST. Convection is able to raise SST because of the presence of a subsurface temperature maximum. The GIN Seas convection in HadCM3 is forced by wind stress anomalies related to the North Atlantic Oscillation (NAO). The consequent SST anomalies feedback positively to force the atmosphere, resulting in a weak spectral peak (at ∼7 years) in GIN Seas sea level pressure. Although there is no evidence of a similar oscillation in reality, key aspects of the simulated mechanism may be relevant to understanding variability in the real GIN Seas. In particular, the potential for increases in convection to raise SST offers a possible new explanation for increases in SST that occurred between the 1960s and the late 1980s/early 1990s. These SST increases may have contributed to the observed sea-ice retreat. In addition, a positive feedback between GIN Seas SST and the atmosphere could contribute to the persistence of the NAO, potentially helping to explain its red spectrum or recent northeastward shift.
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                    Notes
	Note that the pattern of Ekman pumping anomalies seen at lag −1, and especially lag 0, is very consistent with that which Furevik and Nilsen (2005) showed to be associated with the observed NAO (their Fig. 12b), but the peak magnitudes are significantly smaller in HadCM3 (presumably due to the modest resolution of the atmosphere component).


	Note that because of errors in the simulation of the mean state, as seen in the comparison of Figs. 1 and 2, we might expect that the amplitude of SST anomalies generated by convection to be overestimated in HadCM3. However, this error might be partly compensated by the fact that the simulated Ekman pumping anomalies are too weak, as noted in Section 3.2.


	Note that the convection need only extend down as far as the Atlantic water temperature maximum; thus, the suggestion of enhanced convection is not contradicted by the evidence that more deeply reaching convection has lessened, and may have ceased, in this region.
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