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Figure S1: Ekman velocities (m/s): a) Climatological average, b) Composites- differences between convective 
and non-convective decades. Composites are calculated from a 500 year control simulation.
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Figure S2: Summary schematics of the response of the atmosphere-ocean system to Southern Ocean 
convection. Summary schematics of the response of the atmosphere-ocean system to Southern Ocean 
convection. Vertical arrows in each hemisphere show hemispherically-averaged fluxes and anomalies; 
horizontal arrows at the Equator show total cross-equatorial fluxes and anomalies. The mean state energy 
budget is represented by solid arrows in the first panel, with values in PW. Anomalous heat fluxes and ocean 
heat storages associated to convection at different time lags are presented in subsequent panels as striped 
arrows, with values in parentheses. See Fig. 7 in the main paper for more information. 
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d)	SW	flux	into	ocean e)	LW	flux	into	ocean

g)	Sensible	flux	(ocean	to	atmosphere) h)	Atmospheric	SW	heating i)	Atmospheric	LW	heating

f)	Evaporation	(atmosphere	heating)

b)	Net	TOA	LW	radiation	ina)	Net	TOA	SW	radiation	in c)	Net	TOA	radiation	in

Figure S3: Composites- differences between convective and non-convective decades – for the different 
components of ocean and atmospheric heating. Composites are calculated from a 500 year control simulation.
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Figure S4: Climatological averages  for the different components of ocean and atmospheric heating. 
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(a)	Contributions to oceanic heat fluxes 
(averaged in the Weddell Sea)

(b)	Contributions to oceanic heat fluxes 
(integrated in SH)

Figure S5: Lagged regression of ocean fluxes into the Weddell Sea (a) and into the SH ocean (b) versus the 
convection index time series. Negative (positive) values on the time axis indicate periods before (after) a 
maximum in convection (at lag 0). 
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