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Southern hemisphere circulation patterns and anomalies for
autumn (March-May) 1998 are reviewed, with emphasis given to
Pacific basin climate indicators and Australian rainfall and tem-
perature patterns. The El Niito event that had reached maturity
over summer continued into autumn. However, the first real indi-
cations that the event was in decline emerged during autumn and
by the end of May it was apparent that the end of the event was
imminent. Indeed, the considerable extent of anomalously cold
subsurface temperatures across the central equatorial Pacific
suggested a rapid transition towards a positive phase of the
Southern Oscillation (La Nina). While El Nino influences were
evident across Australia during autumn, positive Indian ocean
temperature anomalies favoured development of northwest
cloudbands that delivered above average rainfall over much of

the continent in April.

Introduction

This summary reviews the southern hemisphere and
equatorial climate patterns of autumn 1998 with partic-
ular attention given to the Australasian and Pacific
region. Broadscal€ ocean and atmospheric circulation
patterns were consistent with the continuation of a rela-
tively strong negative phase of the Southern Oscillation
(El Niio) during the early stages of autumn 1998.
However, the main ENSO indicators progressively sug-
gested the breakdown of the event during autumn. The
strongest of these signals, the Pacific subsurface tem-
perature pattern pointed to the transition to the positive
phase of the Southern Oscillation (La Nifia).

The rapid rise in the SOI in May was coincident with
above average rainfall in parts of eastern Australia
although rainfall deficiencies continued in southeastern
areas. Warmer ocean waters to the west of Australia,
largely independent of the Southern Oscillation, con-
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tributed to enhanced northwest cloudband activity that
brought heavy rainfall to western and central parts of
Australia, particularly in April.

Pacific basin climate indices

The Southern Oscillation Index (SOI)*

A feature of the El Nifio event has been the sequence of
significantly negative values of the SOI since early 1997
(Walland 1998; Mullen 1998). This trend continued in
March (-28.5) and April (-24.4) but abruptly ceased with
the dramatic rise in May to a value of zero (Fig. 1). The
March and April values were the second lowest values
ever in these months. Indeed, the five-month moving

*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
(1933-92).
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Fig. 1 Southern Oscillation Index, January 1994 to
May 1998 inclusive. Means and standard devia-
tions based on the period 1933-1992.

Monthly SOI
-— 5-month weighted average

average of the SOI in April, at -20.9, was at one of its

lowest ever values. However, the value for May was the.

highest since February 1997 and signalled the weaken-

ing of the El Nifio event.
The change in the SOI is reflected in changes in the

mean sea-level pressure (MSLP) anomaly at both
Darwin and Tahiti. The Darwin MSLP remained above
climatology throughout the period but the anomaly
decreased from +2.4 hPa in March to +0.5 in May. The
Tahiti MSLP anomaly increased from -2.9 in March to
+0.6 in May.

Outgoing long wave radiation

The monthly standardised anomaly of outgoing long
wave radiation (OLR) from January 1993 to May 1998
is shown in Fig. 2. These data are collected by the
Climate Prediction Center in Washington (CPC 1998),
and are a measure of the amount of long wave radiation
emitted from an equatorial region centred about the

date-line.
Following a sequence of negative values in 1997,

values returned to near normal early in 1998 and con-
tinued through autumn. The autumn pattern of OLR (not
shown) shows that the near-normal values near the date-
line are due to positive values to the north and negative
values south of the equator. Indeed this area of negative
values stretches across the Pacific to the South
American coast, indicating increased convection, and
straddles large areas of positive values to the north and
south in a similar fashion to the sea-surface temperature
pattern. Negative anomalies to the northwest of
Australia are associated with enhanced northwest cloud-
bands and above average sea-surface temperatures.

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 May 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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Oceanic patterns

Sea-surface temperatures (SSTs). SST anomalies in
the central and eastern equatorial Pacific continued to
show an EI Nifio pattern during autumn 1998 with neg-
ative anomalies surrounding a tongue of significantly
warmer than normal water extending across the equato-
rial Pacific Ocean from the east (Fig. 3). Average
autumn SST anomalies greater than 3°C were evident in
the far eastern equatorial Pacific.

However, the magnitude of the positive anomalies in
the central Pacific decreased significantly, particularly
during May. Equatorial SST anomalies greater than
+2°C spanned over 30° of the eastern Pacific from
March until early May but rapidly contracted to an area
just off the coast of South America by the end of May.
This weakening pattern reflects the considerable
changes beneath the surface con51stent with the declin-
ing El Nifio event.

SSTs to the east and west of Australia were mostly
more than +1°C above normal. The significant warm
anomalies off the northwest coast are consistent with
enhanced northwest cloudband activity in April and
May. Indeed the SST anomaly gradient across the Indian
Ocean shows features of the ‘dipole’ pattern identified
by Nicholls (1989), and discussed in more detail by
Drosdowsky (1993), that is associated with increased
rainfall over large parts of Australia.






