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Schematic of Ocean’s MOC
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Upwelling in Southern Ocean controls
communication between atmosphere and
reservoirs of heat and carbon in ocean interior

Important implications for
paleo climate and climate variability
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Inversions for the Ocean’s MOC
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Surface Forcing
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Dynamical Ideas Marshall and Radko, 2003
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Background theory

Residual-mean momentum equation in density coordinates
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Response of the MOC to changing winds

Residual MOC in Depth Coordinates
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Conclusions and questions

Southern Ocean upwelling branch of the MOC
is a central component of the climate system

1. What is the predictability of the ACC
and its overturning circulation?

2. What is the role of the upwelling
branch of the MOC in modulating
winter sea-ice extent and visa-versa?

3. How robust is the pattern of air-sea
fluxes over the southern ocean?
Could it be substantially rearranged?

4. How might the system have operated
in the past, how might it change in
the future?
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Updated Schematic of Ocean’s MOC
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