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Discuss:
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Ocean’s ‘weather’

Geostrophic eddies

ney important for climate?

neir role in setting

structure of thermocline, mixing....



Eddies, mixing and large-scale
ocean circulation

Role of geostrophic eddies in diabatic
processes

Maintenance of the thermocline in a
turbulent ocean



1] Eddies and diabatic processes
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V-Vh =2 (k) -V. (v

e eddy fluxes are only large in boundary currents

and jets. V - (V’b’) — 0 over most of
ocean most of the time.

e cddy fluxes are adiabatic anyway, aren’t they?
V. (V/ b' ) can then be written entirely as

an advective flux.




Diapycnal eddy fluxes

Cool, suck

t= 75

Warm, pump
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Evolution of passive tracer

1440 days

100
200 }
300

400

00

=10N]

Faa

1 I:":II:I 2':":":' Si'll'il'i Ammm I_'I'H'l - ] [=lninln] Eanininl

B
MIXED = ! g
LAYER 1 D e
- i il - |
//‘ ADIABATIC
P INTERIOR
. F

150

200

250

300

350

400

A00
1000

|dealized tracer driven by
surface currents in ACC

1100 1200 1300 1400 1500 1600

171



where VR =V +V* Diapycnal
eddy flux

Diabatic parameter Held & Schneider
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Maintenance of the thermocline
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Prevailing view:
heat gets diffused away by ‘small-scale’ mixing

Alternative hypothesis:
eddies play a central diabatic role, fluxing heat laterally



Laboratory abstraction:

warm pumped lenses

‘I’-plane

WARM

eddies

Marshall et al. (2002)
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Variations on the theme

Warm, pump
Cool, suck

Cool, suck

Warm, pump

AN

Warm, pump

P lame ﬁ -plane gyres



ﬁ _plane gyres In collaboration with
Timour Radko

Single Double




Diagnostic framework

Buoyancy

V. (v b) = [)chdy + Dgmaliscale

where
DEdci}? — _v. (Vfbr) WEddy_dlCl
Define
Evaluate
D Eday .
WEddy dia = 7. 0 = WEddy dia

WEk



How is the volume balanced?

_ WEddy dia
i = W Ek
a = (.87
1 o 120 .wEde.;_di.cz 120 — _.?2 .h :
21 0.88
9 056 :::: ;
18 0.85 L ;.Q.
17 0.78
15 0.73

20 40 s0 8O0 100
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Laboratory Model of Circumpolar Current
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Geostrophic eddy transfer is often erroneously neglected in favor of small
scale mixing in discussions of large scale buoyancy balances.

Numerical and laboratory experiments suggest that eddy transfer, rather
than small-scale mixing, may play a central role in maintaining the structure
of the thermocline, particularly in the southern ocean, but also in subtropical
ocean gyres.

Geostrophic eddies are likely to play a key role in diabatic processes,
particularly near the upper surface, where eddy fluxes inevitably have a
diapycnal component.



