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The general circulation of the southern hemisphere during win-
ter (June — August) 1996 is reviewed with particular emphasis
given to the equatorial Pacific Ocean and Australian regions. In
autumn 1996, atmospheric and oceanic indicators suggested a
decline in the weak La Nifia event experienced earlier in the year.
However, during winter the decline in the atmospheric compo-
nent was not maintained with atmospheric indicators continuing
to display the characteristics of a weakly enhanced equatorial
Walker circulation. The oceanic component also appeared to
halt its trend toward average conditions with the consolidation of
weak cold anomalies in the eastern equatorial Pacific. The cli-
mate parameters influencing the Australian rainfall and temper-
ature patterns during the season are also discussed. Significantly
lower than normal mean sea-level pressure to the south of
Australia resulted in dominant westerly flow over the southern
half of the continent. Cold fronts embedded in this flow provid-
ed significant winter rainfall throughout southern regions.
Anomalous northwesterly flow in central Australia resulted in
temperatures of up to 4°C warmer than normal.

Introduction

Winter 1996 saw a continuation of the weak La Nifia
pattern which peaked during the previous summer
(Leigh 1996). Equatorial Pacific Ocean temperatures
appeared to be returning to their climatological values
during autumn 1996 with the decline of this cool
episode (Jones 1996). However, during winter the trend
toward neutral conditions was not continued with some
indicators continuing to display the characteristics of a
weak La Nifia episode. In August, waters to the north
and west of Australia were still warmer than normal and
water temperatures in the eastern Pacific were still gen-
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erally cooler than average due to the reinforcement of
subsurface cool anomalies. Pacific trade winds through-
out the winter months were stronger than average, par-
ticularly in the central tropical Pacific. The Southern
Oscillation Index, upper-level wind anomalies and the
outgoing long wave radiation distribution also reflected
a weakly enhanced Walker circulation.

Data

Most of the information used in this summary was
obtained from the Climate Monitoring Bulletin (Bureau
of Meteorology, Melbourne, Australia) and the Climate
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Diagnostic  Bulletin (Climate Prediction Center,
Washington D.C., USA) for the southern hemisphere
winter months. Data sources are provided in the
Appendix.

Pacific basin climate indices

The Southern Oscillation Index (SOI) *

During the winter months the value of the SOI (Fig. 1)
was +13.9 for June, +6.8 for July and +4.6 for August,
resulting in a winter mean of +8.4. The June SOI value
was in fact the highest monthly SOI value since May
1989. The mean sea-level pressure during the winter
months at Darwin was generally slightly lower than the
long-term average. At Tahiti the pressure varied more
markedly but each of the monthly means was 0.5 to 1.6
hPa greater than normal. These pressure anomalies con-
tinued the trend of positive SOI values observed since
January 1996.

Atmospheric indices

Stronger than average low-level winds over the tropical
Pacific were observed during each of the winter months.
These enhanced Pacific trade winds were a feature of
the general circulation in spring 1995 (Beard 1996) and

Fig. 1 Southern Oscillation Index, January 1990 to
August 1996 inclusive. Means and standard
deviations based on the period 1933-1992.
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* The SOI used here is ten times the monthly anomaly of the difference
in mean sea-level pressure between Tahiti and Darwin, divided by the
standard deviation of that difference for the relevant month, based on
the period 1933-1992.

Fig. 2 Standardised anomaly of monthly outgoing long-
wave radiation averaged over 5°N-5°S and
160°E-160°W, from January 1992 to August
1996. Negative (positive) anomalies indicate
enhanced (reduced) convection and rainfall.
Anomalies are based on a 1979-95 base period of
mean. After CPC (1996).
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summer 1995-96 (Leigh 1996). During autumn 1996
the trade winds weakened so that by May the tropical
wind strengths were close to their climatological values
suggesting a relaxation of the enhanced equatorial cir-
culation (Jones 1996). However, the winds resurged
during June and July and remained stronger than normal
throughout August.

The monthly standardised outgoing long wave radia-
tion (OLR) anomaly is shown in Fig. 2. These data are
provided by the Climate Prediction Center, Washington
(CPC 1996) and are a measure of the amount of long
wave radiation emitted from an equatorial region close
to the date-line. During the early part of 1996 this index
was strongly positive, indicating less convective activi-
ty than average due to the increased strength of the
equatorial Walker circulation and cooler than average
ocean temperatures. As the equatorial circulation grad-
ually returned to average during autumn, so too did the
OLR index. However, winter saw a resurgence of posi-
tive OLR index values indicating a drop in cloudiness in
the region resulting from a weak intensification of the
Walker circulation.

Oceanic indices

Sea-surface temperatures (SSTs)

The winter SST distribution remained similar to that for
autumn (Jones 1996) with a persistent pattern of slight-
ly cooler than average water in the eastern equatorial
Pacific, warm waters in the western Pacific and a mix-






