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Summary /Motivation 2) Mesoscale Eddy Heat Transports \

SST and SSH Anomalies from high resolution In steady state the mesoscale only contributes to the

satellite observations suggest that : The negative feedback between air-sea heat fluxes and poleward heat transport if diabatic forces damp SST

» observed SST anomalies are firmly associated to SST is believed to increase towards smaller scales. anomalies. Otherwise eddies move back and forth
mesoscale eddies in regions of high mesoscale Therefore mesoscale SST anomalies will be quickly across fronts transporting heat reversibly in both ways
variability like the gulf stream (fig. 5) or the damped. The knowledge of the observed damping (tig.1).
AC(.Z (fig. 6), | strength on the mesoscale is crucial to understand However if SST A ol \]; ELcil%i._leeat

» eddies’ SST 51gnaols are strongly damped over anomalies decay X Fluxy(re 4
the gulf stream (fig. 8) .and most of the Southern 1)  Mesoscale Ocean-Atmosphere Coupling much quicker than and
Ocean, however damping strength reaches a As damping becomes stronger on the mesoscale, SST the time eddies Damping
minimum over the core of the ACC (fig. 9), anomalies at the origin of coupling are quickly need to cross the Strength

> thermodynamic feedback alone cannot account attenuated and the importance of high-resolution front , eddy heat (green)l_ )
for the observed damping strength in WBC ocean-atmosphere coupling decreases. transport will also zxvil:rie °
regions (figures 3-4 versus 8-9).

\ be limited. eddy /
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High-resolution satellite observations for SSH and SST A benchmark estimate for damping on the large-scale This constitutes the upper bound for the damping by purely
thermodynamic processes and sets the large-scale

Through-cloud MW SST An estimate for the de}mpmg of SST anomahes4by turbu.lent background damping experienced by mesoscale eddies.
from AMSR-E are heat fluxes can be derived from bulk formulae®. Assuming T ds1 los th | adiustment red q .
Jvailable dailv since no dynamic coupling (0u?/ 0T~0, dcy/ 0T~0) and no thermal towar dS . i.rge?scgt esf N;ig}a 2&}<]us nlle]? lre 111C65S R
[ | ] Y o atmospheric adjustment to SST anomalies (0T?*/ dT~0): (to aradia Ve it o M7 0N global Scales ) .
4 une 2002 on a 1/4° grid d whereas an increase towards smaller scales is only possible
with an effective Ay = NQ' s 7Q', )T =0 u a(cscp"’l +¢,L Dsat ) through dynamic coupling.
resolution of 50km’. scale SST

dataset from merged

= i AVISO provides an SSH

altimeter missions on a - Contours in figures 3 and 4

1/3° Mercator grid every ShOW j,gescale €Stimated from

3-4 days?>. large-scale wind-speed® and SST®.
Anomalies of SST (top, in K) i

Minima occur in cold high latitudes
(~25 W/m?K along the ACC) and
along the westerly-trade winds
boundary in the STG.

Damping peaks along the warm

Anomaly datasets for

and SSH (bottom, in cm) on North Atlantic and

the 21th november 2006 show e
warm anticyclones (red) and Southern Ocean are M 3TN

. built for 2002 - 07 by
cold cyclones (blue) moving btracti
along the path of the ACC subtiactiing
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through Drake passage climatologies of Gulf Stream, coincident with strong
' Reynolds SST" and mesoscale variability (colours), but
Contours show the average Y y ( )
: Aviso SSH. - values never exceed ~45 W/m2K.
streamfunction gn/f. 2 >
Fig.3: Qtjyrgescale (cONtours, in W/m?K) Fig. 4: Qj;rpesca1e (cONtours, in W/m?K)
\ / kStd of SSH Anomalies (colour, in cm) Streamfunction ¥ gn/f (colour, normalized)/
Gldies’ SST signals \ How strongly damped are observed eddies ? . .
- Fig. 5: North Atlantic W Fig. 8: North Atlantic
North Atlantic’s z ' | | | ' | ! Assuming the SST” are mainly damped by K | | | |
mesli)scale Vﬁ'libllgylf ko SST’ autocorrelation ] turbulent air-sea heat fluxes: 500 -
peaks around the Gu | e-folding time 7 . Y - .
stream (std., . exceeds ok (in 60 days) _ osst'/ ot ~-Q'/ pe ph oSSt/ pe Ph’
35cm - fig. 3). Here SST | SST’ persistence (measured by the their ol
anomalies are firmly ST s ! autocorrelation e-folding time 1),

combined with a mixed depth dataset’,
yields an estimate of the damping strength
a (red curves in fig.8 and 9).

associated to mesoscale
eddies (green) and

persist much shorter (~10 ;s e M
days) than in quieter S i AR S
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recions (~30 days, red) o Observed SST” persistence is quite short (~15 8O | P —— e — . _
5 Y ' . days over the Gulf Stream, cf. fig.5), since -
This suggests increased 6 1 h locally advection wipes out its memory. For ~Hargese h(1/ ''''' 17..)
- . Correlation <ssh’,sst’> ' (f ig.3 Q~pcC Tast™ 1/ Tgsh’
?naeT(iI;%eon the ; highly correlated SST and SSH anomalies a o —A" - i
' Oodays T measure of the advective timescale can be . . . , . . .
Bins of stdy, , in cm - cf. fig. 3 obtained from e-folding times of SSH’ 0 : 1o s s 3
autocorrelations T_,. - Bins of std ., in cm — cf. fig. 3
, o , The damping of observed high resolution SST’(green)
In the S(iuthel.‘nb(.)l.ctean osst'/ at. - _q Sft / /OCph - sst'/ ?-ssh' ' increases towards regions of strong mesoscale
rgfsosca ekvaria H }{ . Subtrafttmg this apparent damping by variability and reaches strengths (~ 75 W/m?K) that
( I;e) fe}? Z aC (C):ng td§ Fig.6:  Southern Ocean afivec’aon (blue curves in fig. 8 and. 9) cannot be explained by large-scale thermodynamic
path of t .e and n a2 e ACCS | WBCs | y1e1ds a crude estimate of the damplng dampmg (black) alone.
WBC regions. experienced by SST anomalies following the
Along the ACC, SST LR T, (in 60 ] flow (green curves in fig. 8 and 9). Fig. 9: Southern Ocean
anomalies are more W I . . . , , .
0 DAV F— -
closely linked to Fig. 7: mK A WBEs
mesoscale eddies than to HE - SSH’(blue) and SST’(red) damped with o = 100 W/m?K 500 |- 7

the north and south
(zero-lag correlations N
locally exceed 0.75 and PG O O ——— J
reach 0.5 when averaged
along streamlines — green
curve), but nevertheless
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