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1e6 Annual mean Atlantic sector ML volume (>500m)
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Figure S1. Mixed-layer volume in the Atlantic sector of the Southern Ocean where

mixed-layer depth > 500m.

a) Zonal-mean wind stress (DJF)

b) Zonal-mean wind stress (JJA)
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Figure S2. Winter (JJA) mean (year 200-500) zonal mean surface wind stress over the

Southern Ocean in all experiments and ERA-5 averaged over 1979-2020.
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Barotropic stream function for REF (top, left) and difference to the REF
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Figure S3.

(others).
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Figure S4. Northward oceanic heat transport (in PW) in the Southern Ocean for all 6

experiments.
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Figure S5. Bias in potential temperature in REF (a) and difference to REF for all

other simulations (b-f). Taken at a cross section at 0°E, i.e. through the Weddell Sea.
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Figure S6. As Fig. S5 but for salinity.
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Figure S7. SST bias in all simulations.
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Implied oceanic heat transport (Atlantic)
from air-sea heat fluxes

0.03 1
0.02 1
— CPL2H
_ 0.01 —— CPL1H
E 0.00 1 — AHT300
— AHT300+CPL2H
—0.01 4 — AHT300+CPL1IH
—0.02 +

-20 0 20 40 60 80
latitude [degrees_north]

Figure S8.  Implied poleward heat transport in the Atlantic Ocean computed from
air-sea heat fluxes (cf. Trenberth and Caron (2001)). Lines show difference between each

experiment and REF.
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