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Southern hemisphere circulation patterns and anomalies for
winter 2000 (June - August) are reviewed, with emphasis given to
the tropical Pacific and the Australian region. The declining
strength of ENSO indicators observed during autumn 2000, con-
tinued into winter with most indices in the neutral range. A
strong three-wave pattern dominated the middle to high latitude
circulation around the hemisphere, with higher than average
atmospheric pressure observed over most of Australia.
Consistent with this were below average rainfall totals and mini-
mum temperatures, and above normal maximum temperatures.

Introduction

Most ENSO indicators became established in neutral
values over winter following the demise of the
1999/2000 La Nifia event in autumn. The mean SOI
for the season was —1.3, tropical Pacific sea-surface
temperature anomalies were mainly within about
0.5°C of the long-term average, and outgoing long
wave radiation values near the equatorial date-line
were mostly within one standard deviation of normal.
An enhanced Walker Circulation did however persist
in the western to central Pacific.

A persistent and well-defined three-wave pattern
continued to dominate the mid-latitude atmospheric
circulation of the southern hemisphere. Mean sea-
level pressure was mainly above average across
Australia, although not strongly so, and there were
widespread areas of below to very much below aver-
age rainfall, particularly in Western Australia and the
Northern Territory.

The main sources of information were the Climate
Monitoring Bulletin (Bureau of Meteorology,
Australia), and the Climate Diagnostics Bulletin
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(Climate Prediction Centre (CPC), Washington). Data
sources are given in the Appendix.

Pacific Basin climate indices

The Troup Southern Oscillation Index (SOI)

The falling trend in the SOI seen at the end of
autumn (Fawcett 2001), continued into early winter
with a value of —53.5 in June, the first negative value
since September 1999. The index then stabilised in
neutral values for the rest of the season with read-
ings of —3.7 in July and +5.3 in August (see Fig. 1).
The steady increase in SOI values over winter, did
however signal a trend that was to persist into the
following season.

At Darwin, the mean sea-level pressure (MSLP)
anomalies also showed a steady trend over winter, but
in the opposite sense to the SOL. The monthly depar-
tures from average were +0.9 hPa, 0.0 hPa, and -0.5

* The Troup SOI 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.
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Fig. 1 Southern Oscillation Index, January 1996 to
August 2000 inclusive. Means and standard
deviations based on the 60-year period 1933-
1992 (inc).

mmm Monthly SOI

—— 5-month weighted average

1996 1998 1939 2000
80— . 1 g e e
Jan Jan Jan Jan Jan

Fig. 2 Standardised anomaly of monthly outgoing
long wave radiation averaged over 5°N-5°S
and 160°E-160°W, from January 1996 to
August 2000. Negative (positive) anomalies
indicate enhanced (reduced) convection and
rainfall. Anomalies are based on a 1979-95
base period mean. After CPC (2000).
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hPa respectively for June, July, and August. At Tahiti
the monthly MSLP anomalies were +0.2 hPa, —-0.6
hPa, and +0.3 hPa.

Outgoing long wave radiation (OLR)

Figure 2, adapted from the CPC, Washington (CPC
2000), shows monthly standardised outgoing long-
wave radiation (OLR) anomalies from January 1996
to August 2000, together with a three-month moving
average. These data, compiled by the CPC, are an
indication of the amount of long wave radiation emit-
ted from an equatorial region centred about the date-
line (5°S to 5°N and 160°E to 160°W). Tropical con-

vection in this region is particularly sensitive to
changes in the phase of the Southern Oscillation: dur-
ing warm (El Nifio) events convection is generally
more prevalent resulting in a reduction in the intensi-
ty of the OLR due to the lower effective black-body
temperature, and the reverse applies in cold (La Nifia)
events. The waning of the 1999/2000 La Nifia
episode, observed during the austral autumn (Fawcett
2001), was confirmed by a continuation of the down-
ward trend in OLR anomalies during winter. Although
there was some month-to-month variation, the three-
month average remained below one standard devia-
tion throughout the season, and August’s value was
the lowest since mid-1998. Overall, the autumn-win-
ter pattern of OLR anomalies in 2000 was similar to
that observed in 1999.

Oceanic patterns

Sea-surface temperatures (SSTs)

The winter 2000 SST anomalies in degrees Celsius
(°C) are shown in Fig. 3. The contour interval is 1°C.
Positive anomalies are shown in orange and red
shades, and negative anomalies in blue. The season
was characterised by weak cool anomalies of around
—0.5°C, across much of the tropical Pacific east of the
date-line. There was very little intraseasonal trend in
the anomaly pattern, except for a slight narrowing of
the latitudinal spread of the cool anomalies, and an
eastward contraction of these anomalies in the west-
ern Pacific. By August, most of the tropical Pacific
west of 180° was slightly warmer than average.

In the mid to high latitudes of the southern hemi-
sphere, an almost continuous band of negative anom-
alies surrounded Antarctica, a pattern that also
occurred in autumn. The anomalies were around —2°C
in a few areas — most notably in the Indian and Pacific
oceans. Close to Australia the anomalies were gener-
ally weakly negative in the north, and weakly positive
in the south. There were a few patches of +1 to +2°C
anomalies off the southwest coast which were the
remnants of a large area of positive anomalies that
developed during summer (Della-Marta 2001), and
then decayed somewhat during autumn.

Subsurface patterns

Figure 4 shows the anomaly in metres of the depth of
the 20°C isotherm along the equatorial Pacific Ocean
between January 1995 and August 2000. This
isotherm is generally situated very close to the equa-
torial ocean thermocline, the region of greatest tem-
perature gradient with depth. The thermocline effec-
tively forms a boundary between the upper ocean
warm water and the deep ocean cold water. Positive





















