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ABSTRACT 

An explanation is sought for the marked variation in maximum sea ice extent observed between 
2 years in the 2 areas of greatest interannual variability in winter ice extent in the South Pacific 
sector of the Southern Ocean. The role of ice recession in controlling ice extent is highlighted, 
and the adjustments in the near-surface atmospheric meridional circulation and air temperature 
that attend winter periods of ice retreat and advance are noted. Distinct meridional flow and 
air temperature adjustments attend periods of sea ice retreat that limit ice to higher than normal 
latitudes as well as ice advance to lower than normal latitudes. Ice advance leading to above
normal ice extent, for instance, takes place only when a lowering of air temperatures is accom
panied by equatorward flow. A lack of warm air advection is, however, needed to adequately 
account for the development and maintenance of above-normal ice extent. Systematic meridi
onal circulation changes also take place during the development and over the duration of ice 
extent anomalies. These are shown to emanate from adjustments of the semi-annual cycle in 
the extra-tropical South Pacific atmospheric circulation. 

1. Introduction 

Increasing evidence exists (Van Loon and 
Rogers, 1984; Van Loon et al., 1993; Hurrell and 
van Loon, 1994) that the semi-annual cycle (SAC), 
a climatological feature of the extra-tropical south
ern hemisphere atmospheric circulation, varies in 
magnitude not only on annual but also decadal 
time scales. In areas of the Southern Ocean where 
sea ice extent responds to atmospheric circulation 
variations, the possibility then arises that the SAC 
then modulates sea ice extent on these time scales. 
In this paper an hypothesis is tested that con
trasting winter maximum ice extent anomalies 
observed during 2 years in the South Pacific 
occurred due to adjustments in the meridional, 
i.e., north-south, component of the atmospheric 
circulation in association with changes in the SAC. 

According to Parkinson (1992), the maximum 

in South Pacific sea ice extent is reached in the 
late winter months of August and September and 
displays largest interannual variability in the east
ern Ross Sea (RS) between 160 and 140°W and, 
to a lesser extent, the Bellingshausen Sea (BS) 
between 95 and 75°W (Fig. 1). Sea ice charts for 
these areas show that the maximum ice extent 
attained in a given year often reflects alterations 
in ice extent that occur within this coldest period 
of the year. These wintertime changes then lead 
to interannual amplitudinal adjustments of the 
dominant annual cycle in sea ice extent (Gloersen 
et al., 1992; Parkinson, 1992). Other climatological 
studies, e.g., for the Bering Sea (Walsh and 
Johnson, 1979; Niebauer, 1980; Overland and 
Pease, 1982; Niebauer and Day, 1989), show that 
winter ice extent variations are associated with 
both seasonal and shorter timescale atmospheric 
circulation adjustments. Over periods of a few 
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