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A summary of the broadscale tropical circulation from 70°E to
180°, for the six months May to October 1996, is presented.
Weak La Nifia conditions persisted through the season. An
upward branch of the Walker circulation was enhanced at east-
ern Indian Ocean longitudes, while convection was somewhat
suppressed in the east of the region. Surface pressures were gen-
erally less than average over most of the region during the peri-
od, and sea-surface temperatures were mostly warmer than cli-
matology. Low-level easterlies in the eastern tropical Indian
Ocean and the equatorial Pacific were stronger than the mean;
wind flow was otherwise near normal. Four full cycles of the 30
to 60-day intraseasonal oscillation occurred, with periodicity
being longer in the second half of the season. Overall, tropical

cyclone numbers were a little above the long-term mean.

Introduction

This summary reviews the broadscale tropical circula-
tion in the Australian/Asian region during the period
May to October 1996. The area reviewed is the Darwin
Regional Specialised Meteorological Centre (RSMC)
analysis domain, that is, 70°E to 180°, 40°N to 40°S.
The first section uses mostly six-month average charts
to describe the overall seasonal circulation and anom-
alies. The second section uses time series to portray
variations of the tropical circulation within the season.
The final section briefly describes the occurrence of
tropical cyclones in the six-month period.

Most of the six-month seasonal charts were con-
structed using the Darwin RSMC automated operational
analysis known as TAPS (Tropical Analysis and
Prediction Scheme, Puri et al. (1992)). Anomalies are
derived from the six-year Tropical Analysis Scheme
(TAS) climatology of Lavery et al. (1991). Sea-surface
temperature (SST) anomalies were calculated relative to
the 1°x1° global SST climatology from the US National
Centers for Environmental Prediction (Reynolds and
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Smith 1995). Further details of the data sources used
are listed in the Appendix.

Broadscale seasonal features

The Southern Oscillation Index (SOI) maintained gen-
erally moderate positive values for the six months,
reaching a maximum of +14 in June (Table 1, Fig. 1).
Fig. 1 SOI time series for ten years to October 1996:
monthly values (bars); five-month centred mean
values (black line).
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Table 1. Monthly values of Troup’s SOI for the period January 1994 to October 1996.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1994 -2 0 10 7 =20 -11 -10 -17 -16 -16 -15 -7 -13
1995 -5 -3 +3 -14 -8 -2 +4 +1 +3 -1 +1 -7
1996 +8 +1 +6 +8 +1 +14 +7 +5 +7 +4

Fig. 2 Monthly mean OLR (W m-2), heavy line 240 W m-2, 260 W m-2 and above dashed: (a) May 1996; (b) June 1996; (c)
July 1996; (d) August 1996; (e) September 1996; (f) October 1996.
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The five-month running mean stabilised at +7 for the
latter half of the period, while the mean SOI for the six
months was +6.

The mean and anomaly of outgoing long wave radia-
tion (OLR - used as a proxy for convection) for each
month are shown in Figs 2(a) to (f) and 3(a) to (f).

Although obviously portraying the bulk of convection in
the summer hemisphere, the OLR patterns imply gener-
ally suppressed convection compared to average (posi-
tive anomaly) in the east of the region for the six months.
On the other hand, enhanced conditions (negative anom-
aly) generally prevailed over the eastern tropical Indian

Fig. 3 Monthly OLR anomaly (W m-2), heavy line zero, positive contours dashed: (a) May 1996; (b) June 1996; (c) July
1996; (d) August 1996; (e) September 1996; (f) October 1996. Anomalies from 1979-95 climatology.
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Ocean, and large areas of the western Pacific and
Indonesia for much of the period. Velocity potential
analyses (Fig. 4) show a well-developed northern hemi-
sphere Hadley circulation, with close alignment between
axes of lower convergence and upper divergence, partic-
ularly in the western Pacific. Significant uplift was also
a feature of both the southeastern equatorial Indian
Ocean, where it was stronger than climatology, and the
area of the South Pacific convergence zone.

Charts of SST (Fig. 5) and mean sea-level pressure
(MSLP, Fig. 6) display patterns typical of weak to mod-
erate La Nifia conditions. Both anomaly patterns were
similar to those for the previous six months (Cleland and
Bate 1996). SST in the tropics was generally above
average, but not strongly so, while MSLP was generally
below normal, with largest negative anomaly magni-
tudes evident in western parts. The western extremity of
the cool SST which characterised the equatorial Pacific
is apparent in the east of the region, as is an area of pos-
itive MSLP anomaly. Major features such as the mon-
soon trough and subtropical ridge axes were near their
respective mean locations though the southern subtropi-
cal ridge was weaker than climatology.

Fig. 4  Six-month mean velocity potential (106 m2 s-1),
May to October 1996, negative contours
dashed: (a) 850 hPa; (b) 200 hPa.
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Fig. 5 Six-month SST (°C), May to October 1996: (a)
mean, contour interval 1°C; (b) anomaly, con-
tour interval 0.5°C, shaded areas negative.
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Fig. 6  Six-month MSL pressure (hPa), May to October
1996: (a) mean; (b) anomaly, contour interval
1°C, shaded areas and dashed contours negative.
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Streamline/isotach analyses and vector anomalies of
the 850 hPa and 200 hPa wind are given at Figs 7 and 8.
Generally weak anomaly fields in the tropics imply con-
ditions close to average. An exception was over the
Indian Ocean where an extensive easterly anomaly field
at 850 hPa is associated with a ridge axis which was

south of its mean location, while northerly anomaly com-,

ponents indicate a weaker than average mid-latitude
influence. The upper ridge in the winter hemisphere was
also a little south of its mean latitude in this area, with an
enhanced subtropical jet to the south. Above average
low-level easterlies were a feature of the tropical Pacific:
weak easterly anomalies can be seen in the east of the
region, with correspondingly weak westerly anomalies
aloft. Cross-equatorial flow (Fig. 9) was generally simi-
lar to the long-term mean, especially at upper levels.

Intraseasonal variability

Figures 10 to 12 show time/longitude plots of (a) 200
hPa velocity potential, (b) OLR and (c) MSLP anomaly,
averaged over 10° latitude bands, across the Darwin
RSMC longitude range. The data suggest a variable
periodic nature from May, with clearest activity peaks of
the 30 to 60-day intraseasonal oscillation (ISO) evident

Fig. 7  Six-month 850 hPa wind field, May to October
1996: (a) mean, isotach interval 5 m s'1; (b)
anomaly, areas greater than 5 m s-! shaded.
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in the MSLP anomaly series. Four complete cycles can
be diagnosed, with peaks in evidence at the beginning
and end of the season and in early to mid June, early to
mid July and early September. Up to the July event

Fig. 8 Six-month 200 hPa wind field, May to October
1996: (a) mean, isotach interval 10 m s1; (b)
anomaly, areas greater than 10 m s-! shaded.
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Fig. 9 Equatorial cross-section of six-month mean
meridional wind, May to October 1996; contour
interval 2 m s°!, positive (southerly) shaded, neg-
ative contours dashed.







