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Introduction Conclusions

The decadal response of the ACC transport to wind changes was investigated by
performing hindcast simulations with the NEMO-LIM global ocean-sea ice model at
different horizontal resolutions. By controlling the ACC spurious drift, the ACC variability
could be investigated on decadal time scales.

The decadal response of the Antarctic Circumpolar Current (ACC) to the
recent strengthening of the Southern Hemisphere westerly winds s
Investigated. Available observations suggest that the ACC was relatively
Insensitive to the recent wind increases [Cunningham et al. 2003; Boning et
al. 2008], in contrast with the behavior shown by coarse resolution climate
models [Fyfe et al. 2007].

By performing global ocean simulations at two different horizontal resolutions
(ORCAO5 and ORCAO025), two issues are here tackled:

 Control of spurious drift: Global ocean models are frequently
characterized by a spurious ACC drift owing to incorrect across-ACC density
gradients [Treguier et al. 2010]. This hinders the study of ACC decadal trends.

 Towards the role of eddies: Increased eddy activity due to stronger winds
IS suggested to oppose wind-driven increases in northward Ekman transport
and thus to reduce the sensitivity of the ACC transport to the wind
strengthening [Spence et al. 2010].

The 1/2 model (non-eddying) and 1/4 model (large eddies are resolved) show strikingly
different responses to the westerly wind strengthening in recent decades. In the lower
resolution model the ACC transport increases by 22%. In the higher resolution model
the ACC transport increases only by 7%, whereas eddy kinetic energy (EKE)
Increases by 10% to 50% in several areas along the ACC. The hypothesis can be made
that wind increases in the last decades enhanced EKE instead of steepening isopycnal
slopes, thereby reducing the ACC sensitivity to wind increases.

These results bring evidence of the importance of resolving eddies (or of correctly
parameterizing them) for the adequate simulation of the Southern Ocean response to
future climate change. The next step in this study will be the explicit simulation of eddies
within a 1/12 degree nested model in the ACC regime.

1) Control of ACC spurious drift 2) Verification of model eddy variability

Mode_l ORCAO025 Satellite AVISO

Effect of relaxation in climatological simulations

TS diagram in the Weddell Sea Drake Passage transport
before and after relaxation ' | ' W A . N NN g . P oagnet S N Colors: Sea surtace
——ORCACS ([afelay) | A o S ] A A ‘N7 Siae- Lo FH 8\ 1000 height variance in

Y/ — G— T T | et (oo i N A O\ | NO1 AT S | 2000-2007.

o (L)eljif: 5 (before) B A, : - | —ORCA025 (relax) | 454 | 4 P S 3" Contours: mean

. onCans atten | : - NaDwy : ) .‘ o / = horizon.tal
TSR : R ) N SR in ORCA025 (0 and

110 Sv contours)

Spurious drift :
3-4 Sv decade?!

| T o 7" s R 50 20 60 80
2 ! i 3 ; ; .
336 338 34 d ) )
RCAOS5: after ORCAO025: after |
DREADS: alte Right: Zonal means

Weddell Sea waters are too fresh relaxation, relaxation, the | [ AN | “ of SSH variance for
and cold in the surface, too warm the ACC spurious ACC spurious drift | fha ORCAO025 model
in the 27.6-27.8 kg m=sigma0 drift is corrected by Is totally PN A W B AR\ VAN (red) and
classes. 60% corrected - X /AN A N\

3) ACC response to wind changes: towards the role of eddies

Do Increased winds enhance eddy kinetic

Simulated ACC variability in recent decades |
energy (EKE) on decadal time scales?
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