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1. Sea Level and Wind Forcing

Almost two decades of satellite altimetry observations in the Southeast Pacific (SEP) have revealed a large-scale interannual variability pattern of sea level anomaly (SLA)
that is significantly correlated with the local wind stress curl (WSC) and Southern Annular Mode (SAM) index (Fig. 1).
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2. Steric Sea Level
The EOF-1 and PC-1 of the thermosteric and halosteric SLA, estimated from the Argo JAMSTEC data set (http://www.jamstec.go.jp/ARGO/) suggest that until 2007 the ACC

waters in the SEP region warmed south of about 50°S and salinities decreased south of 55°S and north of 45°S. This can be explained in terms of the wind-induced
divergence and convergence. The years of 2000-2007 were characterized by low SAM indices (Fig. 1c) and, consequently, by reduced divergence south of 55°S. The
reduced divergence south of 55°S implies weaker upwelling of the cold and saline Circumpolar Deep Water (CDW) (Fig. 4.3), which leads to higher thermosteric and
halosteric sea levels (Fig. 2). North of 45°S, the wind-induced convergence in 2000-2007 was also relatively weak. This implies reduced advection of warm and saline near-
surface subtropical waters. Therefore, compensating each other, the thermosteric sea level decreased and the halosteric sea level increased (Fig. 2).
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I 4. Antarctic Intermediate Water (AAIW) and Wind Forcing

600 The formation of the AAIW is usually attributed to two mechanisms: i) the sinking of the Antarctic Surface Water (AASW)
1500 near the SAF and ii) the transformation of the densest Subantarctic Mode Water (SAMW) on the equatorward side of the
L 1400 ACC [2]. The thickness of the AAIW varies greatly between the formation region and its northern extent (Figure 4.1). The

1300 EOF-1 (Fig. 4.2 a) and PC-1 (Fig. 4.2 b) of the vertical salinity profile averaged over 80°W-100°W show that until 2006
200 salinity was decreasing in the core of the AAIW and near the surface on both sides of the ACC. After 20006, the trend
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100 reversed. Thus, the variability of the salinity profile resembles the variability of SLA and WSC that both exhibit the trend
reversal at about the same time (Fig 1 c).
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occupied by the AAIW.
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the same time, the convergence and, consequently, the near-surface salinity north of 55°S also decreased. In this period
I1 the AAIW layer is more pronounced as suggested by the AAIW salinity minimum in 2006 (Fig. 4.2b). After 2008,
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divergence south of 55°S and convergence north of 55°S strengthened and the AAIW salinity increased.
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Figure 4.2. (a) EOF-1 of the vertical salinity section
(color) and salinity (contours) averaged over jl> jl> £y
80°W-100°W; (b) PC-1 of the vertical salinity section
(red) and wind stress curl over the SEP region
(blue).
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