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A summary of the broadscale tropical circulation from 70°E to 180°,
for the six months November 1997 to April 1998, is presented. Warm-
ENSO conditions that developed earlier in 1997 persisted during this
period. Evidence for this included above average atmospheric pressure
and below average convection over most of the region, and very low
values of the Southern Oscillation Index. Tropical cyclone numbers in
the South Pacific were also much higher than the long-term mean. By
the end of the summary period there were indications of the likely
demise of the event. Intraseasonal oscillations with an average period

of about 30 days were noted.

Introduction

This summary reviews the broadscale tropical circula-
tion in the Australian/Asian region during the period
November 1997 to April 1998. The area covered 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
anomalies. The second section uses time series to por-
tray variations of the tropical circulation within the sea-
son. 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 Australian global model, GASP
(Bourke et al. 1990). Anomalies are derived from the
European Centre for Medium-range Weather Forecasts
(ECMWEF) climatology. 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 Smith 1995).
Further details of the data sources used are listed in the
Appendix.
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Broadscale seasonal features

During the southern hemisphere winter of 1997, warm-
ENSO conditions had become established (Cleland
1998). See Fig. 1 for the time series of Troup’s Southern
Oscillation Index (SOI) for ten years to April 1998.
Table 1 shows actual values of the SOI back to January
1995. The very significant El Nifio event persisted
throughout this summary period, but by April there were
indications (e.g. subsurface cool anomalies extending
from the west into the eastern Pacific) of an impending
breakdown of the event.

Fig. 1 SOI time series for ten years to April 1998:
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 1995 to April 1998.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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 -15 -9
1998 -24 -19 -29 -25

Fig.2  Monthly mean OLR (W m-2), heavy line 240 W m2, 260 W m-2 and above dashed: (a) November 1997; (b)
December 1997; (c¢) January 1998; (d) February 1998; (e) March 1998; (f) April 1998.
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The mean and anomaly of outgoing long wave radi-
ation (OLR - used as a proxy for convection) for each
month are shown in Figs 2(a) to (f) and 3(a) to (f)
respectively. Tropical convection was generally sup-
pressed (positive OLR anomalies) throughout the period
over the RSMC longitudes, except for the region about
the near-equatorial date-line, consistent with the signifi-
cant impact of the warm-ENSO event. Increased con-

Fig. 3.

vection was apparent late in the period over parts of the
southern Indian Ocean and western parts of Australia.
This presumably resulted from very warm SSTs that
developed in the tropical Indian Ocean during the peri-
od of suppressed convection and thus high insolation. It
was interesting to note that while convection was gener-
ally suppressed over the region, several centres in north-
ern Australia received very high to record rainfall totals.

Monthly OLR anomaly (W m-2), heavy line zero, positive contours dashed: (a) November 1997; (b) December 1997;

(c) January 1998; (d) February 1998; (e) March 1998; (f) April 1998. Anomalies from 1979-95 climatology.
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Velocity potential analyses (Fig. 4) depict the poor
structure that was apparent in the monsoon circulation
for much of the summary period. There was only a weak
‘ridge’ in the low-level velocity potential, indicating
convergence, from the South Pacific - through to
Indonesia. The zone of maximum upper divergence was
somewhat better defined, but apparently strongest east
of the date-line, compared to the climatologically
favoured location in central RSMC longitudes.

Six-month mean and anomalous sea-surface tempera-
tures (SST) are shown in Fig. 5. The (broken) cool-V,
which often surrounds the eastern Pacific warm anomaly
(east of the Darwin RSMC area) during warm-ENSO
events, was evident in the western Pacific. Elsewhere in
the region warm anomalies dominated, including the
near-equatorial band, all of the tropical Indian Ocean and
most of the southwest and northwest Pacific. Much of
the warm anomaly may have been due to increased solar
insolation and reduced surface mixing resulting from
less than average convection and monsoon flow.

Fig.4  Six-month mean velocity potential (106 m? s-1),
November 1997 to April 1998, negative contours
dashed: (a) 850 hPa; (b) 200 hPa.
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Mean sea-level pressure (MSLP) and anomalies are
shown in Fig. 6. Positive pressure anomalies dominat-
ed the Darwin RSMC area, except for continental Asia,
where negative anomalies occurred. The subtropical
ridge (STR) was much stronger than the long-term
mean in each hemisphere, with greater than 4 hPa
anomalies in the South Pacific. Positive pressure anom-
alies in the near-equatorial region are consistent with
generally less than average convection in the Darwin
RSMC area.

Streamline/isotach analyses and vector anomalies at
850 hPa are shown in Fig. 7. The intertropical conver-
gence zone (ITCZ) was poorly defined west of longi-
tude 130°E, which is consistent with the lack of con-
vection over the maritime continent implied by the
OLR anomaly diagrams. An easterly component to the
anomalies was apparent through this area, strongest
near the western boundary of the Darwin RSMC area.
Combined with the westerly anomalies over the near-
equatorial western Pacific, this suggests that the near-

Fig. 5§ Six-month SST (°C), November 1997 to April
1998: (a) mean, contour interval 1°C; (b) anomaly,
contour interval 0.5°C, shaded areas negative.
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equatorial wind anomalies tended to diverge from the
maritime continent, consistent with below average
convective activity. There was, however, an increased
northerly cross-equatorial component to the anomaly
field about western Indonesia. These anomalies were
relatively small and, given the generally suppressed
convection over that region, possibly an artifact of
using two different analysis schemes (ECMWF for cli-
matology, GASP for the wind fields) to create the
anomaly diagrams.

Streamline/isotach analyses and vector anomalies at
200 hPa are shown at Fig. 8. Divergent anomalies were
noted near the date-line at low latitude, typical of warm-
ENSO events and consistent with enhanced convection
in the central Pacific east of the Darwin RSMC area.

Fig. 6 Six-month MSL pressure (hPa), November 1997
to April 1998: (a) mean, contour interval 2 hPa;
(b) anomaly, contour interval 1 hPa, zero contour
highlighted.
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West of eastern Australia, the upper ridge was mostly 2-
5° latitude equatorward of the climatological location.
The westerly component to the anomalies over most of
the southern hemisphere maritime continent area sug-
gest the upper ridge was less vigorous than average,
despite the increased southerly component to cross-
equatorial flow. The easterly anomalies near the clima-
tological location of the subtropical jet in each hemi-
sphere also suggest a weaker than average Hadley cir-
culation in the Darwin RSMC longitudes.

The diagrams depicting cross-equatorial component
of the flow and anomalies (Fig. 9) show that low-level
northerly and upper-level southerly components to the
cross-equatorial flow were both stronger than the long-
term mean over most of the RSMC longitudes. In the
east this was a result of enhanced convection near and
east of the date-line. In the west this is difficult to
explain, given that convection was suppressed through
most of the season.

Fig. 7 Six-month 850 hPa wind field, November 1997 to
April 1998: (a) mean, isotach (dashed) interval §
m s-1; (b) anomaly, areas greater than 5 m s-1
shaded.
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Fig.8  Six-month 200 hPa wind field, November 1997 to
April 1998: (a) mean, isotach (dashed) interval
10 m s-1, greater than 50 m s-1 shaded; (b) anom-
aly, areas greater than 10 m s-1 shaded.
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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 southern and northern OLR
plots (Figs 10(b), 12(b)) also indicate the date and lon-
gitude of tropical cyclone genesis events in their respec-
tive hemispheres. The plots of velocity potential, partic-
ularly the near-equatorial and southern hemisphere
series, indicate active phases of the 30 to 60-day intra-
seasonal oscillation entered the RSMC area close to the
middle of each month during the summary period, sug-
gesting a recurrent period of about 30 days. The events
in February and March were less conclusive, especially
in the MSLP series. Most tropical cyclones developed
during these active phases.

Fig. 9 Equatorial cross-section of meridional wind,
November 1997 to April 1998; contour interval 2
m s-1, positive (southerly) shaded, negative con-
tours dashed: (a) mean; (b) anomaly.
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Tropical cyclones

Tropical cyclones (TC) are defined as having maximum
ten-minute mean winds greater than 17 m s-1, or named
systems. Operational tracks are shown in Fig. 13, while
Table 2 lists TCs in order of occurrence within the vari-
ous basins, showing duration and estimated maximum
intensity details. Tracks are from the near real-time pub-
lication Darwin Tropical Diagnostic Statement (DTDS,
see Appendix) and are based on Darwin RSMC opera-
tional manual analyses, with limited post-analysis in a
few cases. Maximum wind details were obtained from
the operational warnings issued by the agencies respon-
sible. Following WMO guidelines (Neumann 1993),
winds are assumed to be averaged over ten minutes
except those from the Joint Typhoon Warning Center,
Guam (JTWC), which uses one-minute means. A co-






