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Southern hemisphere circulation patterns and anomalies for summer
(December-February) 1997/98 are reviewed, with emphasis given to
Pacific basin climate indicators and Australian rainfall and tempera-
ture patterns. Characteristics associated with a strong negative phase
of the Southern Oscillation, as demonstrated by Pacific basin indica-
tors, persisted during summer 1997/98. Above average monsoonal
rains were received over tropical Australia despite the warm event,
with temperatures generally above normal across Australia. Summer
1997/98 saw the maturing of the 1997/98 El Niiio event - slight cooling
of the oceans and unusually high rainfall in the tropical north — but no

clear signs of an end to the event.

Introduction

Summer 1997/98 saw a continuation of the very strong
warm episode (ENSO) conditions as tropical Pacific
sea-surface temperatures (SSTs) remained well above
normal east of the date-line. )

SST anomalies in the central and eastern equatorial
Pacific continued to show a strong El Nifio pattern with
a tongue of significantly warmer than normal water
extending across the equatorial Pacific Ocean. The
mean equatorial Walker Circulation was severely
degraded and the Troup Southern Oscillation Index
(SOI) remained negative.

This summary reviews the southern hemisphere and
equatorial climate patterns of summer 1997/98, with
particular attention given to the Australasian and Pacific
region. The main sources of information were the
Climate Monitoring Bulletin (Bureau of Meteorology,
Australia), and the Climate Diagnostics Bulletin
(Climate Prediction Center (CPC), Washington). Data
sources are given in the Appendix.

Pacific basin climate indices

The Troup Southern Oscillation Index (SOI)*

Significantly negative values of monthly SOI since
autumn 1997 (Beard 1998) continued throughout 1997
(Fawcett 1998; Walland 1998) and into summer 1997/98,
after a two-year period of predominantly positive values
since 1995 (Fig. 1). The trend in the five-month moving
average dropped slightly at the end of the period, follow-
ing a gradual rise since mid-1997. Individual monthly
values of the SOI during summer 97/98 were -9.1 (Dec),
-23.5 (Jan), and -19.2 (Feb). These values included the
lowest January monthly value since January 1992 (-25.4),
and the lowest for February since 1983 (-33.3). The
Darwin mean sea-level pressure (MSLP) was above the
climatological average for the bulk of the season, but
below for a brief period at the end of December and early
January. Tahiti MSLP was predominantly below the
mean, particularly during January, but showed a lot of
variability. Monthly anomaly values for the season were
-0.6 hPa, -3.6 hPa and -0.4 hPa at Tahiti; Darwin values
were +1.2 hPa, +1.4 hPa peaking at +3.7 hPa in February.

Corresponding author address: Ms C. Mullen, National Climate Centre,
Bureau of Meteorology, GPO Box 1289K, Melbourne, Vic. 3001,
Australia.

253

* The Troup SOI is ten times the monthly anomaly of the difference in
mean sea-level pressure between Tahiti and Darwin, divided by the stan-
dard deviation of that difference for the relevant month, based on the
period 1933-1992.
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Fig.1  Southern Oscillation Index, January 1993 to
February 1998 inclusive. Means and standard
deviations are based on the period 1933-1992.
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Outgoing long wave radiation
The monthly standardised anomaly of outgoing long-
wave radiation (OLR) from January 1993 to February
1998 is shown in Fig. 2. These data are collected by the
CPC in Washington (CPC 1997), and are a measure of
the amount of long wave radiation emitted from an
equatorial region centred about the date-line. Tropical
convection 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 intensity of the
OLR due to the lower effective black-body temperature,
and the reverse applies in cold (La Nifia) events.
Negative values of this index were prominent
throughout 1997. However, in summer 1997/98 the
index returned to near-normal values, implying a reduc-
tion in convection in the central equatorial Pacific.

Oceanic patterns

Sea-surface temperatures (SSTs). Sea-surface temper-
ature (SST) anomalies in the central and eastern equato-
rial Pacific continued to show a strong El Nifio pattern
during summer 1997/98 with a tongue of significantly
warmer than normal water extending across the equato-
rial Pacific Ocean from the east. SSTs remained well
above normal east of the date-line, peaking in December
at +5°C, then cooling slightly to +3°C by February
1998. Figure 3 shows the summer 1997/98 SST anom-
aly 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.

Subsurface patterns. Figure 4 shows the anomaly in
metres of the depth of the 20°C isotherm along the equa-
torial Pacific between January 1994 and February 1998.
This isotherm is generally situated very close to the
equatorial ocean thermocline, the region of greatest tem-

Fig.2  Standardised anomaly of monthly outgoing long-
wave radiation averaged over 5°N - 5°S and 160
°E -160°W, from January 1993 to February 1998.
Negative (positive) anomalies indicate enhanced
(reduced) convection and rainfall. Anomalies are
based on a 1979-95 base period mean. After CPC
(1998).
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perature gradient with depth, or the boundary between
the upper ocean warm water and the deep ocean cold
water. An abnormally deep thermocline in the eastern
Pacific is characteristic of El Nifio events. During sum-
mer, the eastern equatorial Pacific Ocean was charac-
terised by positive anomalies indicating a deeper than
normal thermocline and generally warmer than normal
water — a situation consistent with a Pacific warm (EI
Nifio) episode. Undercutting of the warm surface waters
by cool anomalies at depth spreading eastwards contin-
ued, weakening the surface structure.

Surface analyses

Figures 5 and 6 show the mean and anomalous summer
1997/98 MSLP patterns respectively. Anomalies are
deviations from an eleven-year (1979-1989) global cli-
matology from the European Centre for Medium-range
Weather Forecasts (ECMWF) in Bracknell, England.

A four-wave pattern was evident in the seasonal
mean with long wave troughs at mid to high latitudes
being located over each of the continents and around
130°W. Pressures were generally higher than average
over much of the hemisphere between 30°S and 50°S
indicating an enhanced subtropical ridge and generally
weakened circumpolar vortex. Over Australia and
New Zealand, pressures were 2 to 4 hPa higher than
normal for the season, reaching +6 hPa to the northeast
of New Zealand.






