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Eddy saturation

wind stress mesoscale eddies
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Eddy compensation
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Meredith, et. al. (2012), J. Climate, 25(1), 99-110

Question

Does an eddy-saturated ACC imply
a completely eddy-compensated meridional overturning circulation”



Is ACC saturated?
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Is ACC saturated?
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this is =doubling
is it enough to conclude?
e.g. how does wind rm.s.
’ variability compare?
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Is ACC saturated?
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Is it compensated?

eddy induced meridional streamfunction

* qu
U’ =
f

they argue that g, does not change, so

they measure the strength of the overturning with k



comparison of g, as wind increases
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They find that it’s partially compensated...

full compensation
(discuss its derivation)
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bounds based

on tracer mixing
arguments in the
presence of a jet

(discuss its derivation?)



u-momentum of an isopycnal layer with outcropping
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u-momentum of an isopycnal layer with outcropping
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what to take home?

while ACC seems almost completely saturated
it Is only partially compensated

some (heuristic) arguments suggest that for SO:
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Morrison & Hogg (2013), J. Phys. Ocean., 43(1), 140-148

Question

What's the relationship between
ACC transport and residual overturning?



primitive equations
iIsopycnal layered ocean model

flow setting
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what are these side-bumps?



EKE depends linearly on wind stress — ACC saturated
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with increased resolution?
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how does 3/5 compares with Meredith et. al. results?
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results
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using the 3/5 scaling they
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what to take home?

there Is not a one-on-one relationship between
eddy saturation & eddy compensation

eddy compensation is sensitive to the cancelation between the
Ekman and eddy-induced transports near the surface

eddy saturation refers to the depth integrated transport and
depends on stratification changes throughout the whole depth

hypothesis:

this causes compensation to be resolution dependent
and saturation to be (relatively) independent



