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ABSTRACT 

The annual cycle in pressure and winds at the middle and high latitudes of the Southern 
Hemisphere changed appreciably in the troposphere after the late 1970s. Before that time, its 
major component over most of the southern oceans and the Antarctic was a semiannual oscilla­
tion (SAO) which had maxima in the equinoctial seasons over the middle latitude oceans and 
in the solstitial seasons over the Antarctic south of 60°S. The SAO weakened after the late 1970s 
because of significant decadal changes in the monthly means primarily during the second half of 
the year. A result was that the polar vortex in the troposphere, which normally weaketi's after a 
peak in late September and early October, remained strong into November, and the breakdown 
of the stratospheric polar vortex was similarly delayed. The pressure in the circumpolar trough 
in the 1980s was generally lower than in the 1970s, which is similar to a documented change in 
the North Pacific during northern winter. We suggest that the changes in the SAO, the circum­
polar trough, and the polar vortex are related to the concurrent rise of sea surface temperatures 
at low latitudes. The delayed breakdown of the polar vortex in the troposphere and lower 
stratosphere which happened after the late 1970s was coincident with the beginning of the ozone 
deficit in the Antarctic spring. This points to a strong dynamical influence on ozone amounts. 

1. Introduction 

The semiannual oscillation (SAO) in the middle 
and high latitudes of the Southern Hemisphere 
(SH) is an intrinsic component of the annual cycle 
forced by the dynamic coupling of the ocean and 
atmosphere (Van Loon, 1967; Meehl, 1991 ). 
Long-term station records show that the phase 
of the semiannual wave, unlike the phase of the 
annual wave, is comparatively stable and, there­
fore, the SAO dominates the long-term mean 
sea-level pressure (SLP) over large areas south of 
the subtropical ridge. This has been noted in the 
literature for more than 50 years, and Van Loon 
( 1967) provides a list of many of the early studies 
of the SAO. Using the long-term climatological 
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means in Taljaard et al. (1969), Van Loon (1972) 
presents spatial maps of the mean amplitude, 
phase and the percentage of variance of the 
annual cycle explained by the semiannual wave. 
The amplitude peaks from 45° S to 50° Sin each of 
the three oceans, reaches a minimum near 60° S, 
and reaches a second peak over Antarctica. In 
regions where the amplitude peaks, the semiannual 
wave accounts for well over 50 % of the total 
variance, and its share is more than 70 % over 
large areas of the Indian and west Pacific Oceans. 
The phase changes at 60° S, from maxima in the 
spring and autumn in middle latitudes to maxima 
in the extreme seasons over the Antarctic. The 
phase change results in maximum meridional 
pressure gradients in March and September near 
60° S and, thus, in a double wave in the zonal 
geostrophic wind and surface wind stress with a 
peak amplitude between 55° S and 65° S (Large 
and Van Loon, 1989; Trenberth et al., 1990). 




























