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Southern hemisphere circulation patterns are reviewed for win-
ter (June - August) 1998, with particular emphasis given to the
tropical Pacific Ocean and the Australian region. In autumn
1998, climate indicators suggested a decline in the strong El Niiio
event evident during the previous 12 months. The decline of this
event continued into winter, with the climate system apparently
undergoing a rapid transition toward a cool episode. Warm sur-
face anomalies in the western Pacific Ocean were maintained
throughout the season, with cool anomalies continuing to devel-
op in central parts. However, significantly cooler than normal
subsurface waters in the eastern tropical Pacific failed to pene-
trate the surface in the far east, so that by the end of winter weak
warm anomalies remained off the coast of South America.
Atmospheric indicators pointed to a dramatic resurgence of the
equatorial Walker circulation in the western and central Pacific
at the end of autumn 1998. Consequently the western and central
Pacific displayed typical characteristics of a weak La Nifia event
during winter 1998, with the pattern yet to extend to the far east.
Mean sea-level pressure over Australia was close to average for
the season, but northwest cloudband activity resulted in a wet
winter through most parts of the country. Anomalous northwest-
erly flow and warmer than normal waters to Australia’s north
resulted in persistent warm temperatures in the northern half of
the continent.

Introduction

By winter 1998, little evidence remained of the strong
El Nifio pattern evident during the previous 12 months.
This latest Pacific warm event peaked during summer
1997/98 (Mullen 1998) and began a rapid decline during
autumn 1998 (Courtney 1998). However, rather than
tropical Pacific Ocean temperatures simply returning to
their climatological values, they appeared to be in tran-
sition toward a Pacific cool episode. In August, the
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majority of numerical models used for predicting
Pacific Ocean temperatures suggested continued devel-
opment of La Nifia conditions throughout 1998.

During winter 1998 the trend toward La Nifia condi-
tions was strongest in the western and central Pacific,
with the surface waters of the eastern Pacific yet to dis-
play a significant La Nifia signal. By August, waters to
the north of Australia were much warmer than normal,
but temperatures in the far eastern Pacific still displayed
some evidence of the warm tongue associated with the
previous El Nifio event. Subsurface temperature analy-
ses showed vast regions of significantly cooler than nor-
mal water in the central and eastern equatorial Pacific
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but these were not reflected in the surface pattern off the
coast of South America. Pacific trade winds throughout
the winter months were stronger than average in the
western tropical Pacific. The Southern Oscillation
Index, upper-level wind anomalies and outgoing long
wave radiation distribution also suggest a transition of
the Walker circulation from a suppressed to enhanced
state by winter 1998.

Pacific basin climate indices

The Southern Oscillation Index (SOI) *

The winter months of June, July and August recorded
SOI values (Fig. 1) of +9.9, +14.6 and +9.8 respective-
ly, resulting in a winter mean of +11.4. These values
were in marked contrast to the significantly low values
recorded earlier in the year, such as -28.5 for March and
-24.4 for April. The SOI value for May was close to zero
(+0.5) as the Southern Oscillation underwent a rapid
transition from a negative phase to a positive phase dur-
ing that month. Figure 1 clearly shows the significant
negative values of the SOI associated with the strong El
Nifio event of 1997/98 following the weak La Nifia
event of 1996.

At Darwin the mean sea-level pressure during the
winter months was generally slightly lower than the
long-term average, whereas it had been consistently
above normal for the previous 12 months.
Correspondingly, the atmospheric pressure at Tahiti also

Fig. 1 Southern Oscillation Index, January 1994 to
August 1998 inclusive. Means and standard devi-
ations are 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,

underwent a transition during May, such that the pres-
sure was generally greater than normal during the win-
ter months. It had been persistently low prior to May.
The changes in pressure anomalies at these key sites
combined to create a dramatic change of sign in the SOI,
with significant positive values being recorded for each
of the winter months.

Wind anomalies

Wind anomalies across the tropical Pacific were similar
for each of the winter months in showing easterly low-
level anomalies above the western tropical Pacific. Close
to average anomalies were analysed across the remainder
of the tropical Pacific. These anomalies contrast with val-
ues recorded during winter of the previous year, when
westerly anomalies were observed due to a suppressed
equatorial Walker circulation (Fawcett 1998).

Outgoing long wave radiation

A time series of monthly standardised outgoing long-
wave radiation (OLR) anomalies from January 1994 to
August 1998 is shown in Fig. 2. These data were pro-
vided by the Climate Prediction Center, Washington
(Climate Prediction Center 1998), and are a measure of
the amount of long wave radiation emitted from an equa-
torial region centred about the date-line. Throughout
most of 1997 this index was strongly negative, indicating
more convective activity than average in the central
Pacific, consistent with a decreased equatorial Walker
circulation and warmer than average ocean temperatures
in the region during that time. As the equatorial circula-
tion re-intensified during autumn 1998, the OLR index

Fig.2  Standardised anomaly of monthly outgoing long
wave radiation averaged over 5°N-5°S and
160°E-160°W, from January 1994 to August
1998. Negative (positive) anomalies indicate
enhanced (reduced) convection and rainfall.
Anomalies are based on a 1979-95 base period of
mean. After CPC (1998).
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