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Eighteen tropical cyclones (Table 1) formed across the region and
several of these caused a serious impact to communities in New
Caledonia, along the northwest coast of Western Australia and
about the Gulf of Carpentaria. Weak cool ENSO conditions per-
sisted and mostly positive sea-surface temperature anomalies
were observed over the region throughout the season.

Introduction

Below is a summary of the 1995-96 tropical cyclone
season in the South Pacific Ocean and the southeast
Indian Ocean. In constructing this summary information
provided by the Australian Tropical Cyclone Warning
Centres (TCWC) at Darwin, Perth and Brisbane and the
Fiji Meteorological Service has been used.

The season extended from 18 November 1995 to 6
May 1996 producing eighteen tropical cyclones (Table
1) in the region between longitudes 80° east and 120°

west.

Broadscale seasonal features

The Southern Oscillation Index (SOI) is defined as ten
times the normalised difference in monthly pressure
anomaly between Tahiti and Darwin. Over the six
months from November to April the SOI remained with-
in one standard deviation of the mean and was mostly
positive with a six-month average of +3 (Cleland and
Bate 1996). The low-level subtropical ridge (STR) over
the southern Indian Ocean was stronger than the long-
term mean. Further east the low-level STR was weaker
than normal in the Tasman Sea while there was a
stronger than normal STR between New Zealand and
South America. Mostly positive sea-surface temperature
anomalies occurred in the tropical Australian region and
these extended eastwards to Fiji. Weak negative anom-
alies near and along the equator in the Central and east-
ern Pacific decreased in magnitude during the season.
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Intraseasonal variations

The most recognisable modulation of tropical convec-
tion is associated with the intraseasonal or Madden
Julian Oscillation (ISO) (Madden and Julian 1971).
Fields of velocity potential (a measure of the divergent
part of the wind) at 200 hPa provide a useful method to
represent tropical convective activity and Fig. 11(a) in
Cleland and Bate (1996) was used for this purpose.

November

An active convective phase in mid-November resulted in
the development of cyclone Daryl/Agnielle in the Indian
Ocean.

December

No major ISO signal was evident in December, howev-
er, local enhanced activity between longitudes 110° east
and 130° east early in the month saw Frank and Emma
develop in the Western Australian region. Daily upper
(200 hPa/150 hPa) wind charts showed strong east to
southeasterly winds (to 25 m s°!) north of the develop-
ment area over Indonesia. These strong upper winds per-
sisted across Indonesia until Gertie developed on the
18th off the Western Australian coast.

January

The absence of a clear ISO signal continued through
January. However, an active convective phase built up
during the month and the mean 200 hPa winds showed
anomalously strong easterly flow across the maritime
continent. The early part of the month saw the genesis of
Barry (Gulf of Carpentaria) and Hubert/Coryna (Indian
Ocean). These were followed by Yasi near Tonga on the
16th. A flurry of activity followed with a major extra-
tropical system near Fiji on the 21st, then Celeste (Coral
Sea) and a Gulf of Carpentaria cyclone (later named
Jacob) late in the month.
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Table 1. Tropical cyclones in the South Pacific and southeast Indian Ocean 1995-96.

Name and Low first Named as Maximum Below tropical
maximum wind identified tropical cyclone intensity cyclone intensity
(10-min. average)
Daryl 65 m 571 7.0°S 96.5°E 10.8°S 95.6°E 11.8°S 86.1°E 17.0°S 79.2°E
at 0100 UTC at 2100 UTC at 1300 UTC at 1300 UTC
16 Nov 1995 17 Nov 1995 20 Nov 1995 24 Nov 1995
Emma 20 m 571 10.0°S 105.9°E 10.9°S 96.8°E 10.0°S 95.9°E 9.5°S 94.3°E
at 0100 UTC at 1300 UTC at 2200 UTC at 1600 UTC
02 Dec 1995 04 Dec 1995 04 Dec 1995 05 Dec 1995
Frank 47 m 571 10.4°S 116.8°E 12.6°S 118.8°E 19.3°S 114.9°E 24.5°S 113.3°E
at 0400 UTC at 0700 UTC at 0100 UTC at 1300 UTC
06 Dec 1995 07 Dec 1995 10 Dec 1995 12 Dec 1995
Gertie 36 m s~ 13.2°S 125.5°E 15.0°S 122.4°E 19.4°S 120.6°E 23.1°S 125.2°E
at 0700 UTC at 0400 UTC at 2200 UTC at 0100 UTC
17 Dec 1995 18 Dec 1995 19 Dec 1995 21 Dec 1995
Barry 43 m s 14.8°S 136.8°E 14.7°S 138.8°E 16.0°S 140.9°E 18.1°S 142.5°E
at 2300 UTC at 0000 UTC at 0600 UTC at 0000 UTC
) 02 Jan 1996 04 Jan 1996 05 Jan 1996 07 Jan 1995
Hubert 45 m 57! 10.2°S 99.6°E 11.0°S 97.8°E 13.8°S 91.3°E 14.7°S 81.8°E
at 2200 UTC at 1300 UTC at 0700 UTC at 1000 UTC
06 Jan 1996 07 Jan 1996 09 Jan 1996 11 Jan 1996
Yasi22 ms”! 16.8°S 179.5°E 22.4°S171.6°W 22.4°S 170.4°W 27.6°S 158.5°W
at 0000 UTC at 0000 UTC at 1200 UTC at 0600 UTC
12 Jan 1996 17 Jan 1996 17 Jan 1996 19 Jan 1996
Celeste 39 m s™1 16.0°S 149.0°E 18.8°S 147.6°E 19.7°S 149.0°E 17.6°S 156.1°E
at 2300 UTC at 1800 UTC at 0900 UTC at 0600 UTC
24 Jan 1996 26 Jan 1996 27 Jan 1996 29 Jan 1996
Isobel 18m s™! 12.4°S 122.8°E 14.0°S 116.4°E 14.1°S 116.2°E 15.9°S 115.3°E
at 0100 UTC at 0700 UTC at 1000 UTC at 2200 UTC
27 Jan 1996 29 Jan 1996 29 Jan 1996 30 Jan 1996
Jacob 45 m 571 13.8°S 140.9°E 15.1°S 123.7°E 20.9°S 113.0°E 24.0°S 108.0°E
at 1200 UTC at 0400 UTC at 0100 UTC at 0400 UTC
25 Jan 1996 02 Feb 1996 05 Feb 1996 07 Feb 1996
Dennis 20 m 57! 11.7°S 140.5°E 12.5°S 144.9°E 13.4°S 147.6°E 15.1°S 150.8°E
at 0000 UTC at 0000 UTC at 1200 UTC at 0000 UTC
.15 Feb 1996 16 Feb 1996 16 Feb 1996 18 Feb 1995
Kirsty 60 m 571 17.3°S 122.8°E 15.4°S 120.0°E 16.5°S 121.2°E 23.4°S 120.0°E
at 1000 UTC at 1900 UTC at 1900 UTC at 1900 UTC
07 Mar 1996 08 Mar 1996 11 Mar 1996 12 Mar 1996
Ethel 30 m s°1 15.9°S 139.5°E 14.7°S 140.1°E 12.4°S 141.6°E 17.3°S 136.3°E
at 1800 UTC at 1200 UTC at 1700 UTC at 0600 UTC
07 Mar 1996 08 Mar 1996 09 Mar 1996 13 Mar 1996
Zaka 18 m s~ 21.0°S 166.0°E 22.0°S 170.0°E 22.8°S 171.6°E 24.0°S 173.9°E
at 0000 UTC at 1800 UTC at 0000 UTC at 0600 UTC
09 Mar 1996 09 Mar 1996 10 Mar 1996 10 Mar 1996
Au23ms! 20.3°S 167.4°E 21.50°S 170.3°E 22.3°S 171.3°E 24.6°S 171.8°E
at 0000 UTC at 1800 UTC at 1200 UTC at 1200 UTC
10 Mar 1996 11 Mar 1996 12 Mar 1996 13 Mar 1996
Beti 46 m s~1 13.0°S 171.0°E 14.8°S 168.0°E 20.7°S 165.0°E 26.0°S 168.5°E
at 0000 UTC At 1200 UTC at 0000 UTC at 1200 UTC
21 Mar 1996 23 Mar 1996 27 Mar 1996 28 Mar 1996
Olivia 63 m 5! 07.0°S 130.0°E 11.0°S 128.9°E 18.1°S 114.8°E 26.9°S 120.9°E
at 0000 UTC at 0000 UTC at 2200 UTC at 0700 UTC
03 Apr 1996 05 Apr 1996 09 Apr 1996 11 Apr 1996
Jenna 30 ms™! 06.2°S 94.7°E 11.2°S 89.6°E 15.3°S 89.5°E 21.0°S 96.8°E
at 0000 UTC at 1800 UTC at 0600 UTC at 0600 UTC
02 May 1996 03 May 1996 05 May 1996 06 May 1996
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February

The peak convective activity continued into early
February coinciding with the redevelopment of
Jacob off the Kimberley Coast. As the convection
began to taper off a tropical depression in the Coral
Sea developed gales on its eastern side on the 9th.
Another weak system (Dennis) developed in the
Coral Sea on the 16th just before the next phase of
the ISO commenced.

March

Towards the end of this phase came Zaka and Atu near
New Caledonia, Ethel in the Gulf and Kirsty in Western
Australian waters. The next phase commenced towards
the end of March coinciding with Beti in the
Vanuatu/New Caledonia region.

April/May :

The ISO returned to some regular periodicity with
peaks in late April and late May following the peak in
late March. Olivia in early April followed closely after
the March peak. In early May Jenna and an east coast
cyclone near Brisbane developed just after the late
April peak.

Verification statistics

Position verification statistics for each cyclone (Table 2)
were derived by comparing the official warnings issued
by the relevant Tropical Cyclone Warning Centres with
post-analysis ‘best track’ positions.

Tropical cyclones in the South Pacific
and southeast Indian Qcean 1995-96

Daryl (P): 16 to 25 November 1995

Tropical cyclone Daryl (Fig. 1) initially formed west of
Sumatra on 16 November 1995 in a region of low verti-
cal wind shear following a surge in the low-level west-
erlies near the equator. It reached tropical cyclone inten-
sity at 2100 UTC 17 November 1995 when it was about
220 km northwest of Cocos Islands. At this time strong
squally winds below gale force and heavy rain were
observed at Cocos. Lying to the north of a middle-level
ridge, Daryl tracked westwards and intensified, reaching
category three intensity at 0600 UTC 19 November
1995. Shortly after, it passed outside of the Western
Australian region of responsibility and was renamed
Agnielle by Mauritius. The cyclone reached peak inten-
sity at 1300 UTC 20 November 1995 when its central
pressure was estimated to be 915 hPa from the Dvorak
(1984) method of intensity analyses from satellite
imagery. From then on the cyclone began to track
towards the southwest after it passed the main high cell
in the middle-level ridge. During 22 November 1995 it
began on a southerly track. It had been only slowly
weakening and it remained severe for more than four
days with a well-defined eye evident on satellite
imagery for three and a half days. By 2100 UTC 23
November 1995 its southerly track placed the cyclone
under strong upper northwesterly winds and the convec-
tive cloud began to be displaced away from the low-
level centre. It rapidly weakened with the low-level cen-
tre then being steered towards the west by a low-level

Fig. 1 Tracks of tropical cyclones Daryl, Emma, Hubert and Jenna. Open circles denote positions at which a low was first
identified and when the tropical low finally dissipated. Open cyclone symbols mark the beginning and end of the
tropical cyclone phase and the solid cyclone symbol marks the position of maximum intensity.
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Table 2. Position forecast verification statistics for official warnings by relevant Warning Centres: Nadi(N), Brisbane(B),
Darwin(D), Perth(P). Numbers in square brackets are persistence forecast errors for comparison.

Initial position 12 h forecast 24 h forecast 48 hr forecast
Cyclone name Error No. Error No. Error No. Error No.
(km) (km) (km) (km)
Daryl (P) 70 12 121 5 206 5
(149) (219)
Emma (P) 126 42 224 26 289 27 258 8
. (234) (495)
Frank (P) 26 33 78 22 119 31 190 9
(74) %94)
Gertie (P) 30 18 133 10 250 13
(65) (109)
Barry (B) 29 12 67 11 137 7
(83) (52)
Hubert (P) 40 10 86 5 86 5
(86) “mn
Yasi (N) 68 13 341 6 652 4
(380) (603)
Celeste (B) 18 10 111 8 238 6
(80) (C2))]
Isobel (P) 64 15 155 9 264 11
172) (233)
Jacob (P) 24 41 122 22 223 29 422 7
(62) (80)
Dennis (B) 43 10 118 8 161 6
a7 (344)
Kirsty (B) 40 39 91 13 161 20 299 6
R (66) (90)
Ethel (B) 16 21 144 20 218 16
(125) (373)
Zaka (N) 12 3
At (N) 20 11 82 6 165 4
(83) (255)
Beti (N) 37 31 95 17 215 15
114) (233)
Olivia (P) 56 46 136 18 235 27 518 8
. 81 (140)
Jenna (P) - - - -
Total 367 206 226 38
Mean 42 131 226 337

ridge. The low-level circulation had dissipated by 0000
UTC 25 November 1995.

Emma (P): 2 to 16 December 1995

Tropical cyclone Emma (Fig. 1) was a system with its
associated convective cloud sheared by upper winds
from its centre throughout its lifetime. Consequently, it
never intensified beyond minimal tropical cyclone inten-

sity. Emma began as a low-level circulation near 10°S
106°E around 2100 UTC 1 December 1995. It was
embedded in a well-developed monsoon trough and lay
to the north of a firm middle-level ridge which steered it
westwards. Emma passed 50 km to the north of
Christmas Island at 0000 UTC 2 December 1995 though
winds on the island remained light. The cyclone contin-
ued moving westwards for the next five days and
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reached minimal tropical cyclone intensity from 1200
UTC 4 December 1995 until 1500 UTC 5 December
1996 passing within 120 km of Cocos Island at 0600
UTC 4 December 1995. Winds at the island were strong
and squally but never reached gale force.

Frank (P): 6 to 13 December 1995

Tropical cyclone Frank (Fig. 2) was the first to form off
the northwest coast of Australia during this season. It is
only one of three cyclones since 1876 that have caused
gales at Northwest Cape prior to Christmas.

A strong northeast monsoon flow developed on the
South China Sea on 5 December 1995 which resulted in
a surge in the northwest monsoon through the Java Sea
and into the region south of Indonesia. Frank formed
from a low first observed in the monsoon trough just
south of Bali on 6 December 1995. The low tracked
southeast which placed it in a favourable development
area under an upper ridge. It reached tropical cyclone
intensity by 0700 UTC 7 December 1995.

Initial movement appeared to be associated with the
northwest monsoon surge, however, as it intensified it
was steered to the southwest under the influence of a
middle-level ridge. Frank continued on a southwest or
south-southwest track and slowly intensified. It reached

the category three stage by 2100 UTC 8 December 1995
as it came closer to the strong upper northwesterly
winds developing overland south of Northwest Cape. A
trough in the mid-latitude westerlies associated with the
development of these northwesterly winds passed to the
south of the cyclone during the period from 8 to 10
December 1995. It was not of sufficient amplitude to
erode the dominant middle level ridge which continued
to steer Frank to the south-southwest.

The cyclone reached maximum intensity at 0100
UTC 10 December 1995. Around 0900 UTC 11
December 1995 it passed 70 km from Northwest Cape.
Gale-force winds occurred in the Cape region for 24
hours commencing around 0000 UTC 11 December
1995. Some minor damage to property occurred at
Exmouth and Learmonth Meteorological Office record-
ed a maximum wind gust of 31 m s’!. A storm surge of
approximately one metre was reported at Exmouth Gulf.

The deep, layered ridge polewards of Frank then
began to weaken and on 12 December 1995 the cyclone
turned southwards and then towards the south-southeast.
As Frank turned south around 1900 UTC 11 December
1995 it weakened to a category two cyclone becoming
subjected to increasing westerly wind shear. The
cyclone continued to weaken and by 1300 UTC 12

Fig.2  Asin Fig. 1 except for Frank, Isobel, Jacob, Kirsty and Olivia.
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December 1995 the system was no longer of tropical
cyclone intensity. The remnants of Frank then moved
into Shark Bay and made landfall as a tropical low at
0000 UTC 13 December 1995.

Gertie (P): 17 to 22 December 1995

At 0700 UTC 17 December 1995 a low-level circula-
tion, which had originated along an active monsoon
trough near Darwin, was evident north of Troughton
Istand off the Kimberley Coast (Fig. 3). The system
was north of a strong middle-level ridge and was track-
ing towards the southwest. Strong upper easterlies con-
tinued over Indonesia and on 18 December 1995 the
low moved under a lighter upper wind zone and inten-
sified into a tropical cyclone by 0400 UTC on that day.
It continued to intensify while moving towards a
region of strong upper northwesterly winds over south-
ern Western Australia. These winds were developing
ahead of an approaching trough system in the wester-
lies. At 2100 UTC 18 December 1995 an eye became
evident on the Broome radar and by 0300 UTC 19
December 1995 it reached category three intensity. The
trough weakened the middle-level ridge south of the
cyclone and during 19 December 1995 Gertie slowed
down and by 1200 UTC while near peak intensity it
commenced a southwards and later a southeastward
track towards the east Pilbara coast. The cyclone
crossed the coast at Mandora Station around 2300
UTC 19 December 1995. The station reported a pres-
sure minimum of 968.4 hPa and a maximum wind gust
of 40 m s! and suffered extensive damage to buildings

Fig. 3
tropical cyclone.

and equipment. Gertie continued to track southeast
overland and around 1000 UTC 20 December 1995
passed close to Telfer; however, only marginal gale
conditions were experienced there.

Although subsequently weakening below tropical
cyclone strength Gertie remained well defined as it
crossed the continent and at 2300 UTC 21 December
1995 could be analysed as a MSL 994 hPa low
between Kulgera and Marla in Central Australia. It
continued moving east and at 2300 UTC 22 December
1995 lay near the town of Roma in the southern interi-
or of Queensland. At this time it linked up with a
trough system which at MSL extended from the north-
ern New South Wales coast into the Tasman Sea. Ex
Gertie with the trough moved towards the coast bring-
ing thunderstorms and heavy rain to the Southeast
Coast and a tornado sighting from the Rockhampton
Meteorological Office. The low moved into the Coral
Sea near Maryborough shortly after 1100 UTC 23
December 1995 and rapidly intensified and by 2100
UTC gales were being experienced along the south
coast of Queensland. These coastal gales were main-
tained until 0600 UTC 24 December 1995. The centre
of the low by this time was about 900 km east-north-
east of Brisbane and ships were reporting winds to
storm force on its southern side. By 2300 UTC 24
December 1995 the low had passed to the south of
Noumea and had weakened.

At 0530 UTC 19 December 1995 a line of severe
thunderstorms, which had formed in the cloudband
which extended from Gertie onto the Western

As in Fig. 1 except for Gertie and open circles are also used to mark positions of Gertie in its long track as an extra-
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Australian coast, caused damage on its passage
through Marble Bar. Thus, along with the tornado
sighting at Rockhampton, Gertie was associated with
gales and severe thunderstorms on both sides of the
continent.

Barry (B): 4 to 7 January 1996

Tropical cyclone Barry (Fig. 4) was the most intense
cyclone in the Gulf of Carpentaria for over a decade. At
2300 UTC 2 January 1996 a tropical low was develop-
ing in the western Gulf of Carpentaria. An upper ridge
above the low provided a very favourable location for
intensification. The near-equatorial easterly upper jet
was active and wind speeds at the 200 hPa/150 hPa lev-
els over New Guinea exceeded 20 m s*!. An upper
trough moved through the Alice Springs region generat-
ing northwesterly winds to 20 m s just south of the
Gulf. This provided a double upper wind outflow chan-
nel structure and by 0000 UTC 4 January 1996 the low
reached tropical cyclone strength. Chen and Gray
(1986) and Sadler (1978) both described this double
upper outflow channel structure as being associated with
the larger intensification rates and Barry rapidly intensi-
fied. The upper trough extended its influence to lower
levels placing Barry in a deep northwesterly flow and
consequently it moved towards the southeast Gulf coast.
It was intensifying in an extremely rapid fashion leading
up to landfall which was coincident with amplification

Fig. 4

As in Fig. 1 except for Barry, Celeste, Dennis and Ethel.

of the synoptic-scale trough at middle levels.

Cyclone Barry made landfall around 1100 UTC 5
January 1996 between the mouths of the Staaten and
Gilbert Rivers, a stretch of coastline that is sparsely
inhabited. The cyclone was clearly visible on radar by
combining data from weather watch radars located on
Mornington Island and at Weipa. Radar images were
available at 10-minute intervals and an accurate track
was able to be plotted from 1800 UTC 4 January 1996
up to the time of landfall. The eye passed directly
over a professional fisherman’s camp, said to be about
4 metres above high water mark, which was wrecked
by wind and storm surge. A field survey by helicopter
indicated the occurrence of a storm surge of at least
four metres which travelled up to 7 km inland, after
topping the frontal dunes, in an area south of the
Staatan River mouth.

After making landfall, Barry remained a vigorous
depression under the influence of the upper trough and
moved through Central Queensland. A surface trough
extended from the centre to the east coast and was asso-
ciated with wind gusts to 35 m s’! as it moved down the
coast from Sarina to Hervey Bay. This resulted in pock-
ets of structural and tree damage along this part of the
coast along with tides of up to a metre above normal.
Wind and rain at Kingaroy from the remnants of Barry
on 10 January 1996 are thought to be responsible for the
contamination of the peanut crop. ~
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Hubert (P): 6 to 12 January 1996

Hubert (Fig. 1) formed from a westward-moving cloud
cluster which was near Christmas Island on 3 January
1996. A low-level circulation in a weak monsoon trough
began to form around 2200 UTC 6 January 1996. The
low reached tropical cyclone intensity at 1300 UTC 7
January 1996 while being steered towards the west-
southwest by the middle-level subtropical ridge. Hubert
produced gale-force winds at Cocos Islands from 2200
UTC 7 January 1996 to 0100 UTC 8 January 1996 as it
passed about 100 km to the north of the Islands. Its
direction of motion remained constant throughout its
lifetime and it reached the severe category three stage at
0400 UTC 8 January 1996. Hubert maintained category
three intensity until 1600 UTC 9 January 1996 after
which the convection began shearing off the low-level
centre as it moved beneath a region of strong upper
winds. This happened just as it was passing into the
Mauritius area of responsibility and consequently adopt-
ed their next sequential code name Coryna.

Yasi (N): 12 to 19 January 1996

Yasi (Fig. 5) was a relatively weak system which never
attained storm-force strength. Yasi began as a weak
tropical low over Fiji on 12 January 1996 and brought
significant rain to most parts of the Fiji Islands. The
low persisted for several days before interacting with
an active South Pacific convergence zone (SPCZ). The
low began moving towards the southeast but remained
relatively weak and its centre was difficult to locate. It
was not until 16 January 1996, when it was aided by
strong upper-level influence, that rapid development
occurred. At 2033 UTC 15 January 1996 visible satel-

Fig. § As in Fig. 1 except for Yasi.

lite imagery revealed an inverted comma-shaped cloud
with the principal cloud bands extending equator-
wards. The comma head became increasingly coiled
during the day over the island of Tongatapu. By 0600
UTC 16 January 1996 the surface pressure at
Fua’amotu on Tongatapu had dropped quickly to 995.6
hPa as the centre passed over the station and the low
began producing marginal gales over southern Tonga
and widespread rain over much of Tonga.

It continued to follow a track towards the southeast
and was named Yasi at 1200 UTC 17 January 1996. By
then Yasi had moved well to the east of Tonga and prob-
ably attained peak intensity with maximum average
winds estimated at 23 m s™'. At this time the cyclone was
moving in a general eastwards direction. However,
shortly thereafter Yasi accelerated to the southeast and
visible satellite imagery at 2132 UTC 17 January 1996
revealed an exposed low-level circulation some 100 km
northwest of the deep convective cloud. The now
sheared cyclone moved out of Nadi’s area of responsi-
bility and was downgraded to an extratropical system at
0600 UTC on 19 January 1996.

Post-analyses indicated that Yasi reached tropical
cyclone intensity at 0000 UTC 17 January 1996.
Fortunately, Yasi was mostly confined to open waters and
did not have a major impact on any islands about its path.

Celeste (B): 26 to 29 January 1996

Tropical cyclone Celeste (Fig. 4) was a rapidly develop-
ing cyclone and this was partly due to its unique position
between equatorial and subtropical upper wind outflow
channels. It was extremely small in size with a radius to
gales of around 50 km when it was at peak intensity.
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