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A summary of the broadscale tropical circulation from 70°E to 180°, for
the six months May to October 1997, is presented. Cool-ENSO condi-
tions prevailed during the previous southern hemisphere summer peri-
od. By the start of this summary period there were indicators (e.g., winds
and sea-surface temperatures of the near-equatorial Pacific and the
southern oscillation index) of a dramatic swing to warm-ENSO condi-
tions. These intensified in the first two months and persisted throughout
the period.

The northern hemisphere southwest monsoon system became estab-
lished over much of Indo-China and the Bay of Bengal during an active
phase of the 30 to 60-day intraseasonal oscillation (ISO) in May and
advanced over India during June. It had retreated from most mainland
areas early in October. Outgoing long wave radiation and low-level wind
anomalies indicate a near-average monsoon season over India and Indo-
China, but areas around Indonesia and Papua New Guinea were much
drier than normal, indicative of the strong warm-ENSO event.

Two coherent active phases of the ISO were evident early in the
period, near the middle of May and the end of June. After this time the
ISO signal became difficult to interpret, possibly due to the warm-
ENSO event suppressing convection in the central longitudes of the
region. There may have been up to six cycles of the ISO during the
summary period.

A near-average number of tropical cyclones developed during the
period. More than 65 per cent of those that affected the northwest
Pacific formed east of 145°E, with several also forming in the southwest
Pacific, again indicative of the warm-ENSO event.

Introduction

This summary reviews the broadscale tropical circula- Fig. 1  SOI time series for ten years to October 1997:
tion in the Australian/Asian region during the period monthly values (bars); five-month centred mean
May to October 1997. The area covered is the Darwin values (black line).

Regional Specialised Meteorological Centre (RSMC)

analysis domain, that is 70°E to 180°, 40°N to 40°S. The »
first section uses mostly six-monthly average charts to
describe the overall seasonal circulation and anomalies. 4
The second section uses time series to portray variations *
of the tropical circulation within the season. The final 5 ] A W}
section briefly describes the occurrence of tropical 10

cyclones in the six-month period. 2
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Table 1. Monthly values of Troup’s SOI for the period January 1994 to October 1997.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1994 -2 0 -10 -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 0 +7
1997 +4 +13 -8 -16 =22 -24 -9 -20 -14 -17

Fig. 2 Monthly mean OLR (W m-2), heavy line 240 W m-2, 260 W m-2 and above dashed: (a) May 1997; (b) June 1997; (¢)
July 1997; (d) August 1997; (e) September 1997; (f) October 1997.
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Most of the six-month seasonal charts were con-
structed using the Darwin RSMC automated opera-
tional analysis, 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 cal-
culated relative to the 1°x1° global SST climatology
from the US National Centers for Environmental
Prediction (Reynolds and Smith 1995). Further
details of the data sources used are listed in the
Appendix.

Fig. 3 Monthly OLR anomaly (W m-2), heavy line zero, positive contours dashed: (a) May 1997; (b) June 1997; (c) July
1997; (d) August 1997; (e) September 1997; (f) October 1997. Anomalies from 1979-95 climatology.
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Broadscale seasonal features

After weak cool-ENSO conditions were evident during
the previous southern hemisphere summer (Bate 1997)
the southern oscillation index (SOI, Table 1, Fig.1) fell
rapidly from February, with the June value the lowest
recorded for that month since 1905. It remained more
than one standard deviation below the long-term mean
virtually throughout the period. The five-month running
mean was less than -10 from June onwards.

Thé means and anomalies of outgoing long wave
radiation (OLR - used as a proxy for convection) for
each month are shown in Figs 2(a) to (f) and 3(a) to (f)
respectively. The OLR diagrams depict a very strong
warm-ENSQO event, with less than average convection
over central longitudes of the region over each month of
the period except for July, which was mostly near aver-
age. The absolute OLR values show that greatest area of
convection was displaced from its climatological longi-

Fig.4  Six-month mean velocity potential (106 m2 s-1),
May to October 1997, negative contours dashed:
(a) 850 hPa; (b) 200 hPa.
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Fig. 5 Six-month SST (°C), May to October. 1997: (a)
mean, contour interval 1°C; (b) anomaly, con-
tour interval 0.5°C, shaded areas negative.
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tudes near the South China Sea in the months of May,
September and October. Absolute OLR values over
India and Indo-China were generally near the long-term
mean, indicating the monsoon convection in those
regions was about average.

Velocity potential analyses (Fig. 4) show that up-
motion, implied by upper-level divergence overlaying
low-level convergence, was greatest over the northwest
Pacific, where numerous tropical cyclones developed.
This eastward shift from the climatological location
near the South China Sea is consistent with the strong
warm-ENSO event.

Six-month means and anomalies of SSTs are shown
in Fig. 5. The strongest anomalies of the region were
observed in the mid-latitude northwest Pacific. In trop-
ical areas the vast majority were within 1°C of the
long-term mean. Small exceptions were areas greater
than +1°C anomaly near India and less than -1°C off
the west coast of Sumatra. It is thought that the latter
was largely due to upwelling from stronger than aver-
age easterly winds; however, it is likely that forest-fire
smoke during the later part of the summary period
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Fig. 6
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Fig. 7

Fig. 8
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Six-month MSL pressure (hPa), May to October 1997: (a) mean, contour interval 2 hPa; (b) anomaly, contour inter-
val 1 hPa, shaded areas and dashed contours negative.
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Six-month 850 hPa wind field, May to October 1997: (a) mean, isotach (dashed) interval 5 m s-1; (b) anomaly, areas
greater than 5 m s-1 shaded.

Six-month 200 hPa wind field, May to October 1997: (a) mean, isotach (dashed) interval 10 m s-1; (b) anomaly, areas
greater than 10 m s-1 shaded.
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Fig.9  Equatorial cross-section of six-month mean
meridional wind, May to October 1997; contour
interval 2 m s, positive (southerly) shaded, neg-
ative contours dashed.
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interfered with satellite reception and resulted in cool-
er than actual temperatures being recorded. There were
considerably larger SST anomalies east of the RSMC
area, where the eastern Pacific near-equatorial cold
tongue was virtually non-existent for the majority of
1997. Hence, warm anomalies exceeding 5°C were
observed in parts; this being one of the major indica-
tors of the 1997 warm-ENSO event. The cool anom-
alies about the southwest Pacific and through parts of
Indonesian waters, albeit relatively small, are also con-

- sistent with warm-ENSO conditions,

Mean sea-level pressure (MSLP) is shown in Fig. 6.
The vast majority of the RSMC area recorded pressures
greater than climatology, including New Zealand,
Australia, Southeast Asia and India. Negative anomalies
were seen in mid-latitude areas east of Korea, and also
in the tropical northwest Pacific, east of 140°E. This lat-
ter area incorporated the genesis of numerous powerful
typhoons, particularly in the latter months of the period.

Streamline/isotach analyses and vector anomalies at
850 hPa are shown at Fig.7. The climatological pattern
for the six-month period (not shown) has an easterly

Fig. 10  Time-longitude sections, latitude band 5°S-15°S, 1 May1997 (day 121) to 31 October 1997 (day 304), of five-day run-
ning mean: (a) 200 hPa velocity potential (105 m2 s'); (b) OLR (W m-2), black circles denote time and longitude of
TC genesis events, crosses denote TC genesis events poleward of the latitude band; (c) MSLP anomaly (hPa).
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