Aust. Met. Mag. 42 (1993) 175-182

The South Pacific and southeast Indian
Ocean tropical cyclone season 1990-91

A.J. Bannister and K.J. Smith
Severe Weather Section, Western Australian Regional Office,
Bureau of Meteorology, Australia

(Manuscript received September 1993; revised September 1993)

During the 1990-91 season a total of eleven tropical cyclones affected the South
Pacific and southeast Indian Ocean basins, of which five reached hurricane inten-
sity (ten-minute mean wind speed in excess of 120 km h™1). There was a total of
64 cyclone days spanning the period late November to mid-May, including 16 hur-
ricane days. Sina and Joy caused damage costing US$55 million, accounting for over
95 per cent of the total cyclone damage in the basin. Eight lives were lost; six of these
were associated with Joy and two with Fifi.

Key features of the broadscale circulation included: a more active than normal
westerly monsoon in the Australian region; a weaker than normal South Pacific
convergence zone (SPCZ) and an anomalously weak long wave trough over eastern
Asia (with fewer cross-equatorial surges over western Indonesia and the Indian
Ocean). The Madden-Julian oscillations (MJO) were weaker and less regularly
defined than in the preceding two seasons. The Southern Oscillation Index (SOI)
was generally negative but small. Sea-surface temperatures (SST) remained above
average in the equatorial central Pacific and warm SST anomalies, although

generally small, persisted in the tropical Indian Ocean.

Introduction

The Tropical Cyclone Warning Centres (TCWCs)
in Brisbane, Darwin, Nadi and Perth, together
with the Wellington Regional Specialised
Meteorological Centre and the Climate Section,
Darwin Regional Office, have provided the
material to produce this report.

The 1990-91 tropical cyclone season in the
South Pacific and southeast Indian Ocean basin
extended from late November 1990 to the middle
of May 1991. A total of eleven tropical cyclones
occurred with five reaching hurricane intensity.
Nine cyclones occurred in the area between 105°E
and 120°W, which is seven less than the average.
Eight of these were in the Australian region east of
105°E, close to the average of ten, with only one,
Sina, in the South Pacific compared with an aver-
age of six (Rudolph and Guard 1991).

There were 64 cyclone days during the season,
including 16 hurricane days. The hurricane days
were spread evenly amongst five cyclones with
two to four days each.
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In this summary the large-scale tropical cir-
culation features and their effects on tropical
cyclone activity during the 1990-91 season are
discussed, particularly with regard to climate
indices and intraseasonal oscillations. Verifi-
cation statistics for the operational analyses and
forecasts of tropical cyclone position are then
presented together with a comparison with pre-
vious years’ performances and that of the Joint
Typhoon Warning Center, Guam. Finally, a brief
history of each tropical cyclone is given, outlining
its life cycle and the more important features.

Large-scale circulation features

Averaged over the cyclone season, the Australian
westerly monsoon was more active than normal.
Anomalously strong low-level westerlies were
assisted by greater than normal northerly cross-
equatorial flow in the region 120°E to 150°E. The
upper tropospheric southeasterly return flow was
also stronger than normal in this region, indi-
cating a vigorous Hadley circulation.

To the west over Indonesia and the Indian
Ocean, both the low-level equatorial northwest-
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erly flow and the upper-level southeasterly return
flow were weaker than normal. However the
active periods that did occur were very effective in
contributing to tropical cyclone development, as
systems occurred in each month from December
to April either in or to the west of the Australian
western region.

To the east, the equatorial western Pacific had
stronger than normal low-level westerly and
upper-level easterly winds, associated with a
stronger than normal near-equatorial trough
(NET) north of the equator. The Hadley circu-
lation was actually weaker than average in this
region, and the SPCZ was weaker and located
further north than is typical. Consequently there
were relatively few cyclogenesis events in this
region, while the northwest Pacific remained
cyclone free for only the brief period between
typhoon Russ in the last week of December and
tropical storm Sharon in the first week of March.

Several northern hemisphere features contrib-
uted to the anomalies in the southern hemisphere
westerly monsoon. The long wave trough over
eastern Asia was anomalously weak with a tend-
ency to be displaced eastwards, resulting in fewer
than normal cold outbreaks and high pressure
surges from China southwards into the South
China Sea. Hence the northeasterly monsoon flow
was weaker than average through this region, pro-
viding fewer than normal cross-equatorial surges
over western Indonesia and the Indian Ocean.

In contrast to this, a region to the east of the
Philippines provided a stronger than normal
descending branch of the Hadley circulation. This
could be identified by above average surface
pressures, low-level ridging, and convergence in
the upper-level flow.

Climatic indices

The SOI, defined as the normalised Tahiti minus
Darwin pressure difference multiplied by ten, was
generally negative but small through the cyclone
season. Values fell near the end of the season to be
minus 12 in April, providing an early indication
of a developing El Nifio event.

SSTs remained above average in the equatorial
central Pacific throughout the season. This pro-
vided further evidence of a developing El Nifio
event. Other features consistent with a developing
El Nifio included persistent low-level westerly and
upper divergent easterly wind anomalies over the
equatorial western Pacific.

Warm SST anomalies, although generally
small, persisted in the tropical Indian Ocean
throughout the season. Presumably this ad-
ditional forcing contributed to the steady rate of
tropical cyclone formation through the season in
this region. SST anomalies were generally small
about the Australian tropics, and fluctuated in
sign from month to month.

Intraseasonal modulation

The variations in tropical weather activity during
the season were less regular and well defined than
in the preceding two seasons. MJOs (Madden and
Julian 1971, 1972) were prominent during the
1988-89 season (Drosdowsky and Woodcock
1991) and also during the 1989-90 season (Ready
and Woodcock 1992). Two very clear MJO events
occurred in the transition period leading up to the
1990-91 season. The first MJO in this period
propagated eastward from the Indian Ocean to
the western Pacific during late September to mid-
October, the second during late October to late
November.

Despite the pre-season MJO activity, no clear
events occurred during the season until the period
from mid-April to early May. The typical pattern
of a developing MJO includes broadscale en-
hancement of monsoonal activity in.the equa-
torial Indian Ocean and generally suppressed
activity in the western Pacific (Rui and Wang
1990). Such a pattern was prevented by mod-
erately active conditions in the equatorial west-
ern Pacific that persisted from mid-November
through to early April.

At Australian longitudes, then, the season was
not characterised by discrete monsoonal bursts
separated by 40 to 50-day periods. Onset of low-
level westerly winds occurred at Darwin at the
average time of late December, but these were pre-
dominantly of southern hemisphere origin. It was
not until January and February that the monsoon
became very active and persistent across northern
Australia and a vigorous Hadley circulation
developed.

Although, as noted earlier, there were fewer
surges in the northern hemisphere northeast mon-
soon than normal over the season, the number
returned to near normal during January and Feb-
ruary. Furthermore, the low frequency of vortex
formation in the NET near Borneo indicated that
surges which occurred in these two months pen-
etrated across the equator more strongly than
normal. This was a contributing factor to the very
active Australian monsoon during January and
February.

The Australian monsoon declined rapidly in
March when the most active tropical weather
occurred in the western Pacific, particularly north
of the equator. A brief low latitude resurgence of
the monsoon occurred in mid-April at which time
cyclones Marian and Fifi developed. This was as-
sociated with the late season MJO that propagated
eastward to the equatorial Pacific and assisted the
formation of the twin systems, Lisa in the south
and Walt in the north, early in May.

Verification statistics

Verification of the operational tropical cyclone
analyses and forecasts is done by comparing the
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Table 1. Tropical cyclone location and prediction errors compared to best track positions over the South Pacific and
southeast Indian Ocean in the 1990-91 season. Error is the great circle error and number is the number of
verification points. Blank indicates unavailable data.

Forecast 0h 12h 24h 36 h 48 h

ead time

Name %Z}r number ?I::;:))r number ?ZZ; number ?L:Z)r number ?erz)r number
Chris 57 22 117 21 206 18 253 16 358 14
Daphne 24 12 81 12 225 8 344 6 509 6
Elma 26 12 147 5 234 4 335 4 271 4
Errol 76 21 152 20 189 14 271 12 361 12
Marian’ 54 32 137 31 229 20 324 18 432 18
Fifi 70 19 117 17 197 9 394 7 666 5
Joy 26 29 67 27 121 25 167 16 216 13
Kelvin 46 34 131 32 215 30 312 28 433 26
Lisa 26 12 96 10 177 8 286 6 438 4
Laurence 45 6 97 6

Sina 27 27 137 23 256 20

Total 226 204 156 113 102
Mean 43 116 205 298 409

warning information with the ‘best track’ for each
of the cyclones. The ‘best track’ is an after-the-
event analysis that is performed in order to estab-
lish the most likely actual track. Often, the impact
of data unavailable in operational real-time
combined with the benefit of hindsight will reveal
that the redrawn track or ‘best track’ differs from
the track used operationally. The results are
summarised in Table 1.

The forecasts for the 1990-91 season were more
accurate than for the previous two seasons (com-
pare a 56 km error in initial location for both the
previous two seasons with a 43 km initial location
error in the 1990-91 season). For the whole South
Pacific and southeast Indian Ocean region the
12-hour forecast position error decreased from
139 km in the 1988-89 season to 116 km in the
1990-91 season. This was due in part to the fewer
number of lower intensity cyclones where less
distinct features on satellite imagery lead to poor
location accuracy. With the longer lead time fore-
casts, large errors can occur with fast-moving
cyclones, particularly when attempting to judge
accurately the change in cyclone movement in re-
sponse to large-scale environmental flow changes.
The 24-hour forecast position error of 205 km
compared favourably with the 24-hour forecast
error of 211 km by the Joint Typhoon Warning
Center, Guam, for the South Pacific and south
Indian Ocean 1990-91 season (Rudolph and
Guard 1991).

Tropical cyclones in the South
Pacific and southeast Indian Oceans
1990-91

The cyclones that occurred in the South Pacific
and southeast Indian Oceans during the 1990-91
season are summarised in Tables 2 and 3 and
are subsequently described in greater detail in

chronological order with the office that issued the
warnings denoted as follows:

(B) Brisbane, Queensland, Australia

(D) Darwin, Northern Territory, Australia

(N) Nadi, Fiji

(P) Perth, Western Australia

(W) Wellington, New Zealand.

If the responsibility for a cyclone was sub-

- sequently passed to another office, then both are

listed in chronological order of responsibility. The
given dates represent the tropical cyclone period
and all times are in UTC.

Sina (N) and (W): 24 November to 30 November
1990 (Fig. 1)

A depression that formed about 350 km north-
west of Rotuma developed gale force winds by
1800, 24 November, and was codenamed Sina.
Although moving erratically at first, Sina began to
move slowly southwards. By late on 25 November
the cyclone attained hurricane intensity, which
was deduced from the appearance of an eye on
satellite imagery.

At 1800, 26 November, a very distinct eye
structure indicated that Sina had reached its
maximum intensity with estimated mean winds
of 140 km h~!, Six hours later, when the cyclone

- was centred about 250 km northwest of Nadi, a

progressive recurvature in its track began that
took the centre close to the southwestern part of
Fiji’s largest island, Viti Levu. It lost hurricane
intensity before passing just to the north of the
island of Tongataupu in Tonga early on 29 Nov-
ember. For the next 24 hours or so, it moved
steadily eastwards, passing about 160 km south of
Niue at 0000, 30 November. Late on this same

. day, Sina ended its tropical cyclone phase as it

recurved towards the southeast.

The extratropical remains of Sina maintained a
southeastward track for two days before altering
course slightly to a more southerly heading.
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Table 2. Tropical cyclones of the South Pacific and southeast Indian Ocean in the 1990-91 cyclone season.
Initial tropical low phase Start tropical cyclone phase End tropical cyclone phase Decay of tropical low

Name Date (lT]’?Cg‘) Lat.  Long. Date (37’?5) Lat.  Long. Date (7(};{15 Lat.  Long. Date (7(};-"5 Lat.  Long.
Sina 24Nov 1200 10.0°S 174.5°E 24 Nov 1800 10.3°S 173.8°E  30Nov 1800 23.5°5 161.5°W 01 Dec 0000 25.4°S 159.5°W
Laurence 09Dec 0000 11.8°S 124.9°E  (0Dec 1200 12.1°S 128.9°E 12Dec 0000 13.3°'S 127.5E 16 Dec 0000 18.0°S 118.4°E
Joy 16 Dec  0400° 11.0°S 163.0°E  19Dec 0000 12.1°S 1S3.5E 26 Dec 0600 19.5°S 147.5E 26 Dec 2000 19.7°S 147.5°E
Chris 15Feb 0600 15.0°S 122.0°'E  16Feb 0600 15.0°S 121.8°E 21 Feb 0000 16.7°S I11.I°E 21 Feb 1800 16.0°S 109.3°E
Daphne  20Fcb 0700 18.2°S I131.5°E  22Feb 0600 18.9°S I121.3E 26Feb 0000 21.4°S 111.5°E 28 Feb 1200 28.9°S 101.5°E
Kelvin 24Feb 0200 12.0°S 141.6'E  25Feb 0400 15.5°S 149.0°E 05Mar 1200 13.3S 149.3E 06 Mar 0000 14.2°S 150.2°E
Elma 26Feb 0000 9.4°S 88.I'E 26Feb 1800 11.8°S 88.6'E 03Mar 0600 24.3S 93.5E 05Mar 0000 26.0°S 89.3°E
Errol 23Mar 1200 11.0°S 99.6E 24 Mar 0600 11.0°S 99.5E 29 Mar 1800 16.1°S 95.5E 31 Mar 0600 17.4°S 92.6°E
Marian 09 Apr 0000 8.8°S 130.0°E 10 Apr 1800 10.3°S 126.0°E 17 Apr 1600 16.5°S 111.5E 19 Apr 0000 21.3°S 108.3°E
Fif 15Apr 0000 10.8°S 103.2°E 16 Apr 1800 12.6°S 102.6E 19 Apr 1800 22.5°S 105.4°E 20Apr 0600 24.4°S 106.1°E
Lisa 07May 0000 6.0°S 155.0°E 08 May 0000 9.0°S 155.3°E 12May 0000 18.2°S 163.5°E 12May 1800 20.0°S 169.8°E
Table 3. Maximum intensities of the 1990-91 season Fig.1 Track of cyclone Sina. o bounds each disturbance;

South Pacific and southeast Indian Ocean @ bounds the tropical cyclone phase; O identifies

cyclones. maximum intensity.

Maximum estimated intensity
Time Pressure

Name Date (UTC) Lat. Long. (hPa)
Sina 26 Nov 1800 15.8°S 1744°E 960
Laurence 11Dec 0600 13.5°S 128.2°E 996
Joy 23Dec 0000 16.1°S 146.7°E 940
Chris 19Feb 0000 15.8°S 116.6°E 976
Daphne  23Feb 0600 20.1°S 1I59°E 976
Kelvin 26Feb 1700 16.6°S 150.6°E 980
Elma 28Feb 1800 18.0°S 88.9°E 965
Errol 26 Mar 0600 11.2°S 100.6°E 950
Marian 13Apr 0000 13.4°S 120.2°E 930
Fifi 17 Apr 1800 14.5°S 102.2°E 975
Lisa 10 May 0600 15.5°S 156.1°E 975

Eventually it was absorbed by an advancing high
latitude trough near 50°S late on 4 December.
Sina caused no loss of human life. Fiji sustained
US$18.5 million worth of damage, nearly 80 per
cent of which was accounted for by losses to sugar
cane, pine forests and agriculture. Tonga, Niue
and the southern Cook Islands sustained minor
damage.

Laurence (D): 10 to 12 December 1990 (Fig. 2)
Tropical cyclone Laurence was the first cyclone to
be named by the northern region since Kay (April
1987).

Large-scale mid-latitude forcing from both
hemispheres occurred prior to the genesis of
Laurence, in the form of a northeast surge in the
South China Sea following a 1062 hPa Siberian
high at the end of November, and strong anticy-
clogenesis over central Australia on 7 December.

A cloud cluster developed over the Timor Sea
on 8 December. This tracked east-southeast and
by the evening of 10 December it had developed
into a weak tropical cyclone that was detectable at
a distance of 230 km on the Darwin radar. It then
moved south-southwest until 11 December when
it moved west.

- N K 4 syl
< __,:;-i 3
Y

Fig. 2 Tracks of cyclones Laurence, Chris, Daplnie andﬂ
Marian. Symbols as in Fig. 1.
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Late on 11 December, Laurence weakened be-
low tropical cyclone strength under the influence
of vertical wind shear from low-level easterlies.
The remnants continued to track west and then
south before dissipating near Rowley Shoals on
16 December.

The only report of damage was the sinking of a
small fishing trawler on 11 December, however,
since the trawler was 150 km away from the cyc-
lone centre and the radius of gales was less than
55 km, the strong winds and heavy seas reported
were not considered directly due to the cyclone
itself.

Joy (B): 19 to 26 December 1990 (Fig. 3)

A low developed east of Honiara on 15 December
in response to the formation of typhoon Russ in
the northern hemisphere. Deepening slowly over
the next two days, the low headed south of the
Solomon Islands and by 0000, 19 December, it
was upgraded to tropical cyclone status. Joy pro-
ceeded on a westward path for two days before
altering course to the southwest on 20 December.
The cyclone underwent rapid intensification as it
emerged from beneath strong upper tropospheric
east to northeasterly winds and came closer to the
subtropical jetstream. Joy reached peak intensity
of 940 hPa at 0000, 23 December, with maximum
sustained winds of 170kmh~' when it was
centred 130 km northeast of Cairns.

On 24 and 25 December, Joy’s movement be-
came slow and erratic. During this period, its
centre passed within 100 km of Cairns and 80 km
of Green Island where a wind gust of 180 km h~!
was recorded. At the time of this gust, radar
imagery suggested the radius of maximum winds
to be 20 to 25 km. Significant structural damage
occurred between Port Douglas and Innisfail on
exposed parts of the coast and on offshore islands.
Drier air began gradually to penetrate the central
region of the cyclone and Joy began to lose inten-
sity slowly.

Just after 0600, 26 December, Joy crossed the
coast near Townsville with a central pressure of
983 hPa. At the time relatively light winds
surrounded the cyclone, however, some 100 km
further down the coast a band of storm force
winds caused damage in the Mackay area. These
winds were associated with a strong pressure
gradient under the main rain-band south of the
cyclone.

At about 2100, 26 December, a tornado caused
extensive structural damage in a suburb of
Mackay, after Joy crossed the coast. Joy and its
subsequent rain depression produced widespread
flooding in northern and central Queensland.
Several rainfall stations in the Mackay and
Pioneer Valley districts recorded more than
two metres of rain between 23 December and
7 January.

Fig.3 Tracks of cyclones Joy, Kelvin and Lisa. Symbols
as in Fig. 1.
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The Insurance Council of Australia advised
that claims for damage attributable to Joy totalled
$62 million. Six lives were lost; five drowned in
swollen rivers and one drowned at sea.

Chris (P): 15 to 21 February 1991 (Fig. 2)

During mid-February, a middle-level circulation
developed over the inland Kimberley and drifted
slowly westward. At 0000, 15 February, a surface
low was analysed near 15.5°S 122.5°E, which
subsequently deepened and was named Chris at
0600, 16 February, when it was near 15°S 121.8°E,
170 km off the northwest Kimberley coast. Chris
initially moved slowly north before changing
course to the southeast around 0000, 17 February.
The cyclone maintained this direction for 12
hours before tracking to the west at around 1200.
The centre location and intensity during this
period was based on Automatic Weather Station
and ship observations. Gales associated with the
monsoonal northwesterly flow extended more
than 370 km to the north of the cyclone.

From 0000, 18 February, the low-level centre
began moving under deep convection and inten-
sification began. An increase in forward speed of
movement occurred as the system came under the
increasing influence of the middle-level steering
flow. Peak intensity was attained around 0000,
19 February, when the central pressure was esti-
mated to be 976 hPa, giving probable sustained
wind speeds of 110km h~!. By 1500, 19 Feb-
ruary, Chris began to weaken due to strengthening
casterly winds aloft. Low-level cloud features be-
came exposed to the east of the deep convection
and the speed of movement decreased.

Chris weakened below tropical cyclone strength
soon after 0000, 21 February, when a well exposed
centre was evident. It continued to weaken and
the remaining low-level circulation centre was
eventually steered northwest by a developing high
pressure ridge in the middle latitudes.
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Daphne (P): 22 to 25 February 1991 (Fig. 2)
While cyclone Chris was weakening over waters to
the northwest of Australia, a monsoon depression
was being monitored near the Gulf of Carpen-
taria. The low moved towards the Queensland
coast before moving westward on the northern
side of the subtropical ridge axis, at a steady pace
of 5° of latitude per day. It produced signficant
rainfall over the Top End and Kimberley regions
before reaching the coast about 100 km south of
Broome. Antecedent rain in the central and
eastern Kimberley combined with this event to
cause the worst floods on record around Fitzroy
Crossing.

Intensification of the low was rapid once it
moved over water and it was named Daphne at
0600, 22 February. It continued its westward
movement, parallel to the coast and about 100 km
offshore, tracked by radar. Due to its proximity to
land and a sheared upper-wind environment, the
cyclone was never able to strengthen significantly,
and maximum intensity was reached at 0600,
23 February, with an estimatéd central pressure
of 976 hPa. Gales were recorded briefly at Man-
dora Station and Karratha but no damage was
reported.

From late on 23 February several changes took
place in the environment surrounding the cyclone
and consequently it slowed, sheared and weak-
ened as a developing high pressure ridge caused
significant pressure rises over waters to its west.
The high pressure ridge impeded the progress of
Daphne for 36 hours, during which time the
cyclone completed a clockwise loop. The ridge
was then eroded by the approach of a cold frontal
system, allowing Daphne to resume moving to
the south-southwest. However, weakening was
ongoing due to increasing vertical wind shear and
Daphne was downgraded to a tropical low early on
26 February. The remnants continued to track
southwest before dissipating near 30°S.

Kelvin (B): 25 February to 5 March 1991 (Fig. 3)
Kelvin spent nearly all of its life describing an
erratic path over the Coral Sea. It drew its origin
from a depression that had formed over the Guif
of Carpentaria close to Cape York Peninsula. This
low moved into the Coral Sea, intensified, and
was named at 0400, 25 February, when centred
near 15.5°S 149°E.

That night it passed within 80 km of Willis
Island where a southerly wind gust of 156 km h~!
was recorded. The central pressure of the cyclone
at the time was estimated to be 990 hPa. It
reached its lowest estimated central pressure of
980 hPa around 1700, 26 February, and spent the
next six days pursuing a very erratic course
through the central Coral Sea area, before ending
its tropical cyclone phase at 1200, § March.

For all of its life, Kelvin exhibited a sheared type
of cloud signature with a distinct low-level cloud

- centre visible on satellite imagery near the eastern

edge of the convective cloud. ‘

Kelvin filled very quickly on 6 March as a new
depression became established well to the south-
east of Willis Island. In spite of moving close to
Willis Island on two occasions, there were no

reports of any significant damage.

Elma (P): 26 February to 3 March 1991 (Fig. 4)
Tropical Cylcone E/ma developed from an area
of enhanced convection near 9°S 88°E on
26 February. It reached cyclone status by 1800,
26 February, and moved steadily southwards over
the next few days as it intensified further.

A ship reported gales within 110 km of the cyc-
lone centre, which was near 15.6°S 89.7°E, about
0000, 1 March. Elma was estimated to be at peak
strength at this time with a central pressure of
about 965 hPa.

The path of Elma then deviated to the south-
east, in response to the approach of an upper
trough associated with a mid-latitude frontal
system of moderate intensity. During this time it
started to shear apart as the upper-level north-
westerly winds increased. Elma had weakened
below cyclone strength by 0000, 3 March, before
weakening further over the next couple of days as
it was pushed westward by a surge in the low-level
easterly flow emanating from a strengthening
ridge to the south.

Errol (P): 24 to 29 March 1991 (Fig. 4)

Tropical cyclone Errol began as a tropical low
near 11°S 99.6°E at 1200, 23 March, approxi-
mately 370 km northeast of Cocos Islands. By
1200, 24 March, the low had intensified to
cyclone strength.

From this time onwards development was rapid
and an eye was first evident on satellite imagery at
0600, 25 March. The cyclone was estimated to be
at peak strength at 0600, 26 March, with a central
pressure near 950 hPa when located at 11.2°S
100.6°E. In the following 24 hours the cyclone
moved towards the southeast. Strengthening
upper westerlies from about 0000, 28 March,
when the centre was near 13.7°S 101.8°E, caused
an increase in vertical wind shear over the
cyclone. The low-level centre became increasingly -
exposed and moved towards the west whilst
weakening.

Errol formed in a col area between upper-level
anticyclones and was slow moving during the
period of its intensification from 23 to 26 March.
It then moved south of the upper ridge axis in the
southwest quadrant of the dominant upper-level
anticyclone. In so doing it moved into a region of
stronger westerly winds (55-75 km h™') and was
sheared apart. The shallow remnant circulation
was then steered westward by easterly winds
associated with a low-level anticyclone to the
south.






