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The advent of TOPEX/POSEIDON allows usto compareinterannual variability in sea
level height (SLH), AVHRR sea surface temperature (SST), SSM/I seaice extent (SIE)
around Antarctica, and in situ surface wind stress (SWS) from the National Centersfor
Environmental Prediction (NCEP) re-analysis[Kalnay et al., 1996]. These comparisons
are beginning to reveal the coupled nature of interannual variability in the extra-
tropical ocean, atmosphere, and cryospher e system on a variety of time and space scales.

The notion of extra-tropical coupling began witle tfiscovery of the Antarctic Circumpolar
Wave (ACW) by White and Peterson [1996] and JaemiasMitchell (1996). The ACW is a
4-year climate signal in the Southern Ocean, coegbo$ 2 waves propagating eastward and
taking 8 years to circle the globe, with high (Ic8)H, warm (cool) SST , poleward
(equatorward) SWS, and retracted (expanded) SIEalwes occurring in fixed phase with
each other. The apparent coupled nature of the A&WWVhite and Chen [1997] to analyze
anomalous tropospheric heat and vorticity budgets the Pacific basin on interannual
timescales, finding SST-induced mid-level diabagating anomalies balanced by anomalous
vertical heat advection, with anomalous vortextshiag in the lower troposphere balanced
by anomalous planetary vorticity advection. Thiswaed them to construct a lower
troposphere model for SST-induced SWS anomalies.

White, Chen, and Peterson [1998] applied this lawsyosphere model to the ACW
exploring the different feedback mechanisms that-B8uced SWS anomalies have on the
SST tendency. They developed a reduced coupleditfaesimulates ACW characteristics
by relying on anomalous meridional Ekman heat atiimedo induce the SST tendency. This
is a different feedback mechanism than the SSTeeddEkman pumping used to generate
anomalous vertical and meridional heat advectioddnpbs and Mitchell [1996] and Qui and
Jin [1997], respectively.

Recently, White and Peterson [1998] found 2 neweisgeof ACW operating on biennial
timescales, with covarying biennial SLH, SST , d8W anomalies propagating eastward
around the Southern Ocean, one taking 4 years\i@v2s to circle the globe (Figure 1) and
the other taking 2 years for 1 wave to circle tlobg. The shorter ACW in Figure 1 has
characteristics similar to those on 4-year timess;dbut with twice the propagation speed.
These new species of ACW provide opportunitiegdoraling different extra-tropical
coupling mechanisms operating on different time spatce scales.
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(a) Time sequences of maps of biennial- and sphiteited standardized

anomalies for SLH, SST , meridional SWS, and 28W for 4/ears fron
1992-1996, the period over which TOPEX/POSEIDON &l&Vailable.
Each map extends around the globe from 40°S-60f&téeimporal band-

pass filter isolates the 2-year timescale from anraadl 4year timescale:

The spatial bangbass filter isolates global zonal wavelength 2 frglobal
zonal wavelengths 1, 3, 4 and greater. In each setgience, individual
maps are 3 months apart, displaying the evolutibiennial variability
over 2 cycles. The sense of propagation comesfisbowing anomalies

of similar sign from one map to the next in theetsrquence.

(b) The zonal-lagged cross correlation between mhiedn and spatial-filter
anomalies at 56°S for SLH and SST , SST and meald®VNS, SLH and
zonal SWS, and S&ihd zonal ZSW. The horizontal dashed line is t8é
confidence interval for 16 degrees of freedom,#en space and 4 in
time over 4 years of record).

White, Chao, and Tai [1997, 1998] have examinepeZies of coupled Rossby wave in
covarying SLH, SST , and SWS anomalies in the Rauésin on biennial and 4-year
timescales. They developed reduced coupled maddaisimulate observed wave
characteristics by relying on SST-induced Ekman mamof baroclinic Rossby waves to
induce the SST tendency through meridional hea¢@dhn on biennial timescales and

vertical heat advection on 4-year timescales. énRhcific, this coupling decreases (increases)
westward phase speeds of uncoupled Rossby wavatoegard (poleward) of 25° latitude

on biennial timescales, and decreases them aitiéilides on 4-year timescales, as observed.
In the future, these 2 species of coupled Rosslwewaed to be verified over longer records,



and placed within the context of extra-tropical gled physics of similar timescales but
global spacescales, presently observed only i@\ .
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