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Background Summary
v Multidecadal variability in the North Atlantic SST (AMV) is a robust phenomenon with significant impacts over the surrounding v By Imposing addijcional surface heat flux associated with the NAO only over the Labrador Sea in the coupled ensemble
continents, but its mechanism is still under debate (Ocean dynamics vs. stochastic atmospheric forcing vs. anthropogenic forcing)*~. simulations, we find:

(1) A canonical AMV pattern associated with an AMOC increase and consequent heat convergence in the SPNA.

v' While the mechanism of NAO-related buoyancy forcin deep water formation - Atlantic meridional overturning circulation
vancy g =2 2 I 2 : ( (2) An atmosphere response resembling negative NAO plays a critical role in developing and maintaining the shape of the simulated

AMOC) > AMV has been put forward and found in some coupled simulations, it is based on statistical relationships and has not

. .. . AMV.
been proved in a explicit and controlled way in the coupled framework.
p. _ P . Y P _ o . (3) Associated with the evolution of the simulated AMV, we find a northward shift of the ITCZ, warmer/wetter western Europe, and
v By de5|gn|ng COUp|Ed ensemble experiments that can test the above mechanism epr|C|tIy, we try to show that the mechanism warmer/drier southwestern US during summer, all previous reported as impacts of AMV.

Is at work and NAO-related buoyancy fluxes are sufficient forcing for AMV and associated climate variability. v NAO-related buoyancy fluxes in the Labrador Sea are sufficient forcing for AMV and associated climate variability.

1. Experimental design 4. Sea surface response 6. Regional response over land
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o component of coupled ensemble simulations using CESM1, similar to ref 3 current (Fig. 4a), which penetrates into 6O°N 1 . i during summer are found in western Europe!
. | but only in the Labrador Sea (Fig. 1). ’ ’ SPNA and the tropics/subtropics later, (Fig. 6a), but before the peak of the simulated
eventually forming a canonical AMV SN 1 5011 - AMV (Fig. 6b).
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heat flux forcing difference imposed member runs another 10 years after the forcing stops (20 years in total). R PR L D Sk generated by (turbulent) heat fluxes (Fig. * Warmer and drier (not shown) summer

in the ensemble simulations.

4e,h), confirming the importance of conditions are also found in the central

atmospheric teleconnection for the won | ® S _ _ southern US/northern Mexico'’ (Fig. 6c), but
tropicapl signall. L |04 - after the peak of the simulated AMV (Fig. 6d).

e Otherwise, the coupled system freely evolves and interacts with each other
in response to the forcing.
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e 5-year running-averaged ensemble mean differences (+NAO ——NAO) are taken e This is possibly related to a late development of

e While heat is releasing at the core of the

as the low-frequency responses of the coupled system to the NAO forcing. \9 # SN L I SPNA SST signal, confirming that it can be . | o\ a low pressure in this region’ (Fig. 5a).
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o surrounding the core (Fig. 4e-f). o
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| - normal state once the forcing stops (Fig. 2d) with freshwater forcing due to net evaporation, and the same sign of NAO-related buoyancy forcing takes

0 ~— place in the entire SPNA, which can trigger local deep water formation (e.g., Irminger Sea) or eventually

" | N Fig. 2. (a-b) Ensemble mean DJFM total heat flux (a) and Feb.-Mar. 5' La rge-scale atmosphere respOnse contribute to buoyancy changes in the Labrador Sea.
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