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Data from Bushinsky et al. and Landschutzer et al.



Possible drivers of Southern Ocean decadal variability
Southern Annular Mode and tropical teleconnections
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See also Keppler and Landschuitzer (2019)
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What other factors drive variability in air-sea exchange?
Strong zonal asymmetry in sea-level pressure variance

SAM captures the meridional
variations in SLP and thus mostly
westerly winds

However, AP/Ax determines the
| meridional exchange between the
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How does the influence
of AP/Ax differ from
AP/Ay?

AP/Ay redistributes heat and
freshwater

Stronger AP/Ax is associated
with stronger advection of
heat and moisture to the
Southern Ocean
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An index to capture meridional exchange of heat and moisture
Southern Decadal Oscillation (SDO)
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if : Relation between
SDO and CO, flux
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Hypothetical mechanistic
understanding

Increased Increased
Zonal pressure Meridional pressure
gradient AP/Ax gradient AP/Ay
- meridional exchange - zonal exchange
- buoyancy-driven mixing — Ekman transport
- wind-driven mixing > wind-d-rli_ven mixing
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Net Southern Ocean Net Southern Ocean
CO, uptake decreases CO, uptake constant
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