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Southern Hemisphere circulation patterns for summer
1998/99 (December-February) are reviewed, with emphasis
given to the tropical Pacific and the Australian region. The
cold event conditions which had been developing through the
winter and spring of 1998 ceased intensification during the
summer, with some signs of a decline late in the summer. An
enhanced Walker circulation remained in place in the west-
ern and central equatorial Pacific. Sea-surface temperatures
remained cooler than normal in the central equatorial
Pacific, and returned to near normal in the eastern Pacific
after having been warmer than normal throughout 1998. The
resultant pattern, whilst it was best described as a La Niiia,
differed significantly from the ‘classic’ La Nifia situation.

It was a notably wet summer in the northern two-thirds
of Western Australia. Over much of the remainder of the
country rainfall for the season was close to normal. Mean
maximum temperatures were generally above average in
southern Australia and below average in northern Australia,
with mean minimum temperatures above average over most

of the country.

Introduction

Climate patterns across the Pacific Ocean continued
the weak cold (La Nifia) event that has been in place
since winter 1998 (Collins 1999). Most of the indica-
tors of Pacific climate remained fairly stable through
the summer of 1998/99, suggesting that this portion of
the event is at or near its peak. Trends late in the sea-
son suggested a possible return towards near-neutral
conditions. The Southern Oscillation Index (SOI) and
sea-surface temperature anomalies in the Pacific
remained near the levels established during the pre-
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ceding winter and spring, although the remnant warm
anomalies in the eastern Pacific continued to weaken.
Subsurface ocean temperatures remained below nor-
mal through the central and eastern equatorial Pacific,
but the magnitude of anomalies moderated somewhat
from those observed in mid-1998.

Wind anomalies in the lower and upper atmos-
phere indicated an enhanced Walker circulation in the
western and central equatorial Pacific, with easterly
anomalies at lower levels and westerly anomalies at
upper levels. There was also suppressed convection,
as indicated by enhanced outgoing long wave radia-
tion, in the central equatorial Pacific. The convection
and wind signals are both consistent with the exis-
tence of a La Nifia. Neither signal was evident in the
eastern Pacific.
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The main sources of information were the Climate
Monitoring Bulletin (Bureau of Meteorology,
Australia) and the Climate Diagnostics Bulletin
(Climate Prediction Center, Washington).

Pacific basin climate indices

The Southern Oscillation Index (SOI)

The mean value of the SOI for summer was +12.5,
with values for the months of December, January and
February of +13.3, +15.6 and +8.6 respectively. This
continued the period of positive SOI values which
commenced in May 1998, after the rapid transition
from a negative to a positive phase between April and
June 1998. Figure 1 shows this period of consistently
positive SOI values, which followed a prolonged peri-
od of negative values associated with the strong El
Nifio event of 1997/98. This is consistent with the
existence of a weak La Nifia event; in fact, the signal
in the SOI is arguably stronger than that in the ocean
temperatures (Fig. 3).

In all three summer months, the mean sea-level
pressure was below average at Darwin and above aver-
age at Tahiti. In both cases this continued anomalies
which had commenced in May or June 1998, giving
rise to the persistently positive values of the SOI. The
Darwin pressure anomalies in December (-1.5 hPa) and
January (-1.4 hPa) were the strongest of this event thus
far, whilst the monthly anomalies of 1.1 to 1.8 hPa at
Tahiti were comparable with values observed between
July and September 1998.

Fig. 1 Monthly values and 5-month weighted aver-
age of the Southern Oscillation Index (SOI)
from January 1994 to February 1999.
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Wind

The Climate Prediction Center’s index of standardised
850 hPa wind anomalies (not shown) shows marked
easterly low-level wind anomalies in the western and
central Pacific west of 140°W, marking a continuation of
the enhanced Walker circulation that has been evident in
this region since mid-1998. Low-level winds were near
normal in the equatorial eastern Pacific east of 140°W.

Outgoing long wave radiation

A time series of monthly standardised outgoing long
wave radiation (OLR) anomalies from January 1994 to
February 1999 is shown in Fig. 2. These data were pro-
vided by the Climate Prediction Center, Washington
(Climate Prediction Center 1999), and are a measure of
the amount of outgoing long wave radiation emitted
from an equatorial region centred about the date-line.
Positive values of this index indicate reduced levels of
cloudiness in the region and a decrease in convection.
The OLR index was positive throughout summer
1998/99, as it has been since June 1998 (Collins 1999),
and the January value was among the highest recorded
in the last 20 years. There were, however, some signs
of a decline in February. The drop in cloudiness over
the central equatorial Pacific, as indicated by this
index, are consistent with the observed anomalously
cool ocean temperatures in this region.

Negative OLR anomalies were widely observed in
equatorial regions between 100°E and 160°E, indicating
enhanced convection in the Indonesian region and the
adjacent Indian Ocean. This is further evidence of an
enhanced Walker circulation in the western Pacific.

Fig. 2 Standardised anomalies of outgoing long wave

radiation (OLR) from the 1979-1995 base peri-

. od means, averaged over the area 5°N-5°S,
160°E-160°W.
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