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Southern hemisphere circulation patterns and anomalies for winter
(June - August) 1997 are reviewed, with emphasis given to the Pacific
Basin climate indicators, and Australian rainfall and temperature pat-
terns. In autumn, an El Niiio event began to develop. During winter,
this El Nifio event intensified, as indicated by sea-surface temperature
patterns and negative values of the Southern Oscillation Index. The
subtropical ridge in the Australian region was located much further
south than is normal for this time of the year, resulting in dry condi-
tions along most of the Australian southern coastline.

Introduction

The descent into El Nifio conditions, which commenced
at the start of autumn 1997, continued through winter
1997, as indicated by strongly negative values of the
SOL. A strong positive sea-surface temperature anomaly
pattern developed in the eastern equatorial Pacific
ocean, with associated low-level westerly wind anom-
alies. Rainfall was reduced over most of southeastern
Australia and contiguous regions extending into the
Northern Territory. Extensive regions received very
much below average rainfall. This reduced rainfall was
associated with shifts in the mean sea-level pressure pat-
tern over southern Australia. _

This summary reviews the southern hemisphere and
equatorial climate patterns of winter 1997, with particu-
lar attention given to the Australasian and Pacific
regions. The main sources of information for this report
are the Climate Monitoring Bulletin (Bureau of
Meteorology, Australia) and the ‘Climate Diagnostics
Bulletin  (Climate  Prediction Center (CPC),
Washington). Further details regarding sources of data
are given in the Appendix.
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Pacific Basin climate indices

The Troup Southern Oscillation Index (SOI)*

A set of three positive values for the Troup Southern
Oscillation Index (SOI) during summer 1996/97 (Beard
1997) was succeeded in autumn 1997 by dramatically
falling values (Beard 1998). Winter saw a continuation
of the strongly negative values, with -24.1 (June), -9.5
(July) and -19.8 (August), following on from a value of
-22.4 for May. Subsequent monthly values through
spring 1997 did not exceed the June extreme value for
the present phase. This value (-24.1) was the most neg-
ative June value since 1905 (-31.4). Figure 1 shows the
monthly SOI values from January 1993 to August 1997.
A five-month moving average curve is superimposed on
the graph.

Outgoing long wave radiation

Figure 2, adapted from Climate Prediction Center
(1997), shows the monthly standardised anomaly of out-
going long wave radiation (OLR) from January 1993 to
August 1997, together with a three-month moving aver-

*The Troup Southern Oscillation Index (SOI) used in this article 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 a sixty-year climatology
(1933 — 1992).
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Fig.1  Southern Oscillation Index, January 1993 to
August 1997 inclusive. Means and standard devi-
ations used in the computation of the SOI are
based on the period 1933-1992.
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Fig. 2 Standardised anomaly of monthly outgoing long-
wave radiation averaged over the area 5°N - 5°S
and 160°E - 160°W, from January 1993 to August
1997. Negative (positive) anomalies indicate
enhanced (reduced) convection and rainfall.
Anomalies are based on a 1979-95 base period
mean. After CPC (1997).
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age. These data are compiled by the CPC in Washington,
and are an indication of the amount of long wave radia-
tion emitted from an equatorial region centred about the
date-line. Tropical convection in this region is particu-
larly sensitive to changes in the phase of the Southern
Oscillation. During warm (El Nifio) events, convection
is generally more prevalent, resulting in a reduction in
the intensity of the OLR due to the lower effective
black-body temperature, and the reverse applies in cold
(La Nifia) events. Winter values of the OLR anomaly
remained negative, with the trend for the first half of the
year mimicking that of the SOI (Fig. 1).

Oceanic patterns

Sea-surface temperatures (SSTs). Figure 3 shows the
winter 1997 sea-surface temperature anomaly in degrees
Celsius (°C). The contour interval is 1°C. Positive
anomalies are shown in orange and red shades, while
negative anomalies are shown in blue shades. The dom-
inant feature in the analysis was the warming of the east-
ern to central equatorial Pacific Ocean, implying a well-
developed El Nifio event. The warming pattern was very
coherent, and possessed a classic shape. Peak positive
anomalies exceeded +4°C.

Much of the southern hemisphere Pacific and Indian
Oceans, and the Southern Ocean showed cooling with
negative anomalies of between -1°C and -2°C in places.
Coastal Australian waters generally showed slightly
negative anomalies, apart from the coasts of southern
Queensland, New South Wales and Victoria.

Subsurface patterns. Figure 4 shows the anomaly in
metres of the depth of the 20°C isotherm along the equa-
torial Pacific Ocean between January 1994 and August
1997. This isotherm is generally situated very close to
the equatorial ocean thermocline, the region of greatest
temperature gradient with respect to depth. The thermo-
cline can also be regarded as the boundary between the
upper ocean warm water and the deeper ocean cold
water. An abnormally deep thermocline in the eastern
Pacific Ocean is characteristic of El Nifio events.
Positive anomalies correspond to the 20°C isotherm
being deeper than average, and negative anomalies to it
being shallower than average.

Eastward propagating Kelvin waves noted in Beard
(1998) for the austral autumn of 1997, continued to be
clearly evident (Fig. 4) for June and July of 1997. For
these two months, the thermocline depth along the equa-
tor was greater than 60 m below average in places. For
August 1997, there are some indications that these
waves were reflected by the American coastline as west-
ward propagating waves. The western Pacific continued
to be characterised by negative anomalies in the range 0
m to -30 m. These observations are consistent with the
well-developed El Nifio pattern in the sea-surface tem-
peratures (Fig. 3).

Surface analyses

Figures 5 and 6 show the mean and anomalous winter
1997 MSLP patterns respectively. The contours in Fig. 5
are spaced at 4 hPa intervals between 980 hPa and 1024
hPa, while the contours in Fig. 6 are spaced at 2 hPa
intervals between -10 hPa and +10 hPa. The MSLP and
MSLP anomaly analyses have been computed using
data obtained from the Bureau of Meteorology’s Global
Assimilation and Prediction (GASP) model daily analy-






