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WhaI arewe tal k| ng about ACW - Interannual Anomalies (3-7 yr)
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Sketch of the main pattern of interannual variability
IN the Southern Ocean

Figure 3 Figure 3
White & Peterson(1996)



Doing it with GCM
Motoi et al (1998)

Christoph (1998) _ o | .
Bonekamp (1999) > The atmosphere exhibit a standing zonal mode
Cal et a (1999) _
Weisse (1999) => SST travels advected by the ACC
Haarsma (2000)

And look data again:
Bonekamp et a (1999)

Carril and Navarra (2001) - The grmosphere can exhibit a zonal mode 3
Cal and Baines (2001)
Conoley (2002) => Eastward propagation not always occurs
Venegas (2003)
Park (2004)

Situation remans not clear !



Moreover:

Simple linear models show that resonance is possible
In the natural channel of the Southern Ocean

Goodman and Marshall (1999)
Colin De Verdiere and Blanc (2001)



Motivations of my work:

=> GCM simulations and observations does not agree, what about
an intermediate complexity model ?

=> Can we re-find resonant conditions of linear models by adding transients



The model
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Spectral model (T21) on the sphere, perpetual winter time



The coupled ssmulation

Climatol ogy:

MODEL / P51/ 500mb
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Climatol ogy:
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Hovmoller diagram f Lat{-52.61;-58.14)/35T.BW05 Fmask1 1.rectifv 12 . CPLMM.DT12
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RECAP:

SST of 0.3K with large zonal scale and period 8-10 years

Warm air and high pressure above warm SST
SST and SHF in quadrature

Atmosphere |eads the ocean by few months

Atmosphere and ocean phase locked

What's the real importance of coupling ?



PASSIVE OCEAN INTEGRATION

SST forced by the atmosphere

which in turn only feels aclimatological SST



=> No change in spatial relation (same composites)

=> Downward SHF is now leading SST by 4-6 months
No upward SHF lagging the SST

a) Zonal mean & midlatiude o lBgged crosscorelaion

Lags= (mamh)



=> Decrease of SST anomalies persistence

1

0.8

O.6E

Zonal mean of lagged
SST autocorrelation
(from doubled SHF simulations)
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Coupled ssimulation
SST forced ssmulation
Coupled — Forced



Why does coupling increase
SST anomalieslifetime ?

=> Atmospheric response to SST anomalies:

PASSIVE ATMOSPHERE INTEGRATION



Difference between mean fields

Z500: 60deg eastward

T650: 40deg eastward




AXE_S5T_MODZ_POS-AXE_SS5T_MODZ_MNEG
Light blue lines remind S5T anomaly maximum location
Grean contours indicate confidence lewels: 38% strait lines and 85% dashed lines

Baroclinic response ?




Conclusion

Propasation .
v
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How are SSTa created ?




Hovmoller of SST for
the coupled simulation
with only a 2-20y time
filtering









