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TROPICAL CYCLONES IN THE NORTHEASTERN
AUSTRALIAN REGICN - 1959/60 SEASON

by H.E. Whittingham
Divisional Office, Bureau of Meteorclogy., Brisbhane

(Manuscript received July 1960)

Abstract: The cyclone season commenced in December with a
cyclone which moved from the Solomons and devastated Vila, =~ A%
Christmas-time a second cyclone originated near Darwin and later”
also devastated Vila, 'laté in February a major cyclone formed in
the Coral Sea and was the subject of a successful aerial
reconnaissance by a R.A.A.F. bomber on 2nd March. This cyclone
was followed by an energetic rain depression which was found by
Townsville radar to possess an eye. Then in March also came a
cyclone which, originating in the Coral Sea, crossed the .

Gulf of Carpentaria and Arnhem land, intensified in West
Australian waters and ended up south of Albany. Finally a small
cyclone in April was photographed by the "Tiros" satellite. In
the paper the case histories of these storms are presented with
particular discussion of the factors underlying their development
and subsequent movement.

1. INTRCDUCTION -
The tropical disturbances are classified as follows:

Class 1: Major cyclones with gale winds extending over 100

Class 2: Cyclones with gales not extending more than 100

miles from the centre.

Class 33 Tropical depressions with central winds of less

than 34 kt.

Maps showing the tracks of the storms have been prepared,

with 6-hourly positions and the central pressure in mb. The Greenwich
date and hour are shown in the form YYGG.

The catalogue identification code is as follows:

ENTY Y YYYYM QLLLL PPYYGG QL L L L PPYYGG ..0vcoe
vy aaoo _

17122 aaoo
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where PP = cent;a;»presqu%e (tens and units of mb)
w = 'Gr‘eénw;éh daté
GG = Gréenyich hour -
W« identification muber of disturbance
7 = class of disturbance -
Y&X& = yeoar (tens and units) =
1Y, = Greenwich date of Pirst location
Y2Y2 = éreenwich date of laét ldcatibn _ o
M = Month of Y,¥ (November = 1, December = 2 when 50
is added to 2Y
Q =  Octant of the globe _
L;L; = latitude (tens and unlts)
L L = Longitude (tens and units)
2. LIST OF TROPICAL DISTURBANCES
Number Dates Locations affected
1 19 to 30 December 1959 Solomons, Vila, southern Fiji
2 24 Dééember‘1959 to Arnhem Land, Peninsula,
) 4 January 1960 ' Coral Sga, Vila
3 27 r.«'gbi_'u;ry to 5 March 1960 Coral Sea
4 3 to 9 March 1960 ' Coral Sea, Townsville area
5 14 to 28 March 1960 " Coral Sea, North and West
Australia
6 Coral Sea, New Hebrldes to

2 to 14 April 1960

New Zealand
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3 GENERAL

‘ In this section the Case Histories are presented in. .
chronological order under the headings: Development, Track, Features
of Track, Wind, Rainfall;-Sea-and ‘Swell, Sferiés: and Damage, The
catalogue identification appears. at the start of each case history, -
An attempt is made to discuss the factors responeible for the
development and movement of- each storm. . L

(1) THE SOLGMONS VILA CYCLOKE OF
19 TO 30 DECEMBER 1959

01159 19802 | '70656"i' :§9i917 71360 . 902405

71966 882805 - 71860 882817 T2077 802917
62577 863011 628‘74 893017 .
Development ’

- This cyclone is of great interest in that it appears to
have been triggered off by hydrodynamical instability after the
fashion described by Sawyer (1947) The train of events commences
with the appearance at 23002 on 18th. December of an anticyclonic
ridge over the Solomons for the first time this season at thé 200 mb
level. Winds at 40,000 ft. at Iae were 030° 10.kt, at Honiara
270° 30 kt, at Suva 270° 49 kt, at Pownsville 260° 50 kt and at
Mackay 240° 80 xt, The Central Office analysis shows an isotach
maximum in excess of 60 kt-lying over the Coral Sea along latitude
220S. Therefore, there existed-a shear of the order of 50 kt in
12 degrees of latitude between this jet:and Honiara. Paking
10=> eeo'f1.ae_eurjunit;of vorticity, . this anticyclonic shear
contributes 2 units to the negative relative vorticity. In latitude
109S the Coriolis parameter has the value 2.5 units, whilst it is
only 1.3 units at 59S. -Thus, even without considering the curvature
contribution; we see that the absolute vorticity over the Solomons
must be very small, if not- actually negative, whilst the condition
that the shear should exceed half the Coriclis parameter — given by
Sawyer as critical:for the formation of an unstable vortex — is
easily fulfilled° L .

The process continned and at 23002 on the 19th the Central
Office analysis shows a jet maximm in excess.of 100 kt over the .
Coral Sea in latitude 22°S. A% the 40,000 f+. level the winds were:
Honiara 310° 28, lae 070° 13, Moresby 030° 11, Townsville 260° 51,
Mackay 270° 72, Gladstone 250° 95. The anticyclonic shear between
‘the jet and Honiara was thus of the. order of 80 kt in 12 degrees of
.latitude which: contributes 3.2 units .to the relative vorticity.
This exceeds the value of: P for. places north of 12°S



- .' 4 . .
It is therefore probaule that on this occasion the absolute vorticity
over the Solomon Islands was negative, especlially as the negative .
contribut1on from the curvature term has not been added.

It is 1nterest1ng to recall that Riehl (1954) says
"This hypothesis is interesting; because high-level events are -
considered to be leading, in contrast to the frontal and convection
hypotheses. Low-level convergence ‘develops in reaction to pressure
changes imposed from aloft. Since there is a time-lag, the initial
surface-pressure fall in plausible®. Riehl's main objection to -
Sawyer's hypothesis seems to be the lack of strong anticyclonic shear’
in the tropics. The writer believes this objection is overcome in the
present case, S o i

The time section of the surface observations at Choiseul Bay
(Solomon Islands) is given in Fig. 1. Thunderstorms on 19th December
indicate that the lapse-rate was suitably unstable. The 24 hour’ o
pressure changes are interesting, becoming strongly negative on the 20th
and inereasing to 4 mb., Pressure had fallen to 999 mb by 0800Z on the’
20th,with the onset of heavy rain shortly after. This pressure fall is
in response to the;perturbation divergemce at the 200 mb level., Only a
weak surface cyclonic vortex could form because of the very low value
of the Coriolis parameter in this latitude. It was not until the
vortex had moved to 8°S that a strong wind circulation appeared on the
surface., At 0600Z on the 21st a ship at 8°S» 154°E reported 190o 27 kt.

' The change in flow at Honiara at 30,000 and 40,000 ft from
cyclonic to anticyclonic curvatire at 2300Z on the -18th is shown in ‘the
time—-section of Fig. 2. The development of the low level cyclonic
vortex on the.20th and 21st is also clearly seen.  Winds in the. lower
troposphere reached almost 50 k% at 23OOZ on the 218t. .

At the 500 mb level the temperature at Lae fell from -5 C to
—-7°C at 23002% on the 19th with the passage of a thermal trough. This
trough does not appear to have passed over: the vortex. .

The further steady development of the cyclone is in keeping
with its situation over a warm oceanj and under a warm pool aloft which
enabled deepening by the opsration of the Durst-Sutcliffe effect.

In fact, the 500 mb temperature at Honiara rose to the unusually high
figure of =2 °C at 2300Z on the 23rd when the cyclone lay 200 miles to the
south-south-west. In addition a high level anticyclone lay over the
Coral Sea for most of the time.,

The track of the storm lay well away fromdthe land observational
network, and the magnitude and severity of the cyclone tended to be lost
sight of, so that the people of Vila were unprepared for the disaster



(X444

0zl

“*s| uowo|og ‘Aeg |N3SIOYD) I8 SUOIIBAIDSQO ddBJINS | "Iy

80+ S— 91+ ot

(3]

*—/ T\ o—/
beo H

8¢0 0€0 144

[4t, 44 X414 LIET 114

LT 11T 80IT S01T
0~
—e X O ] M«/o
100 C. €0
L161 1161 8061 S06!

10+
-

910

80€T

S50

2061

6561 ‘19qwadag

00+ €1+

0£0
SO£T (Y444 LT
90+
€707 2107 1ot
L0+ 80— 1T—
a o\ £0
—e S£0
wo \o
€781 S081 jx44]

10—

..l\...l\ S+0 ./\ w.o../& Nmm.\%

HTT

30—

[340]

S0Z1

v+ 91+ e+
A ) &T
0€0 NSQ/\
80T S0TT €TIT
1g— (AR -
\/c 14
—e
00 0 0£0
S007 00T €61
To~- .
® M () @®
650 O
950 \o 850
€91 S091 €S|

"do

90

1WO

awi]  aQ

"d <
590

)

awy] . a3kQ

d o

90

IWO

swij  axkg



‘5] UOWO|OG ‘BaelUOH I8 spuim Jaddn 7314

" 6561 “19quadaQ

- = N w
w5 B 8 8 3
(=3
S 8 =] 8 8 8
o o o o o o
a £ & - & &

NN\ N

N

NIRRT
PRV A

20
AN REDAEN

[ A X4 [ 444 80Tt €TIT A S01T £70T L10T 110

1 X444

‘4 000S

'%.000°01

3°000°S1

w0007 -

‘Y.0000€ .

'4.000°0¢

LWO.

a1eQ

1164 506 £28! L18] 118l 5081 /1! LI 11£1 S0/l - €791
awiy

L161



7

which overtook them on the night of 28th December. On its course from
Vila towards Fiji further sudden deepening appears to have occurred on
the 29th. - This can be linked with a 200 mb jet maximum in excess of
100 kt drawn in latitude 29°S with almost westerly flow. At 23002 on
the 29th a trough was drawn from Norfolk to Noumea with a jet maximum
of over 100 kt in between. It is presumed that the deepening was
caused by a divergent field associated with the jet,but nothing
definite can be said due to the lack of observational data. However,
the increased speed of movement from about 5-10 kt to 30 kt on the 29th
is indicative of the hyperbaroclinic zone aloft,which was also
responsible for the filling which occurred on the 30th.

Track

. The vortex drifted slowly until it crossed Choiseul Island,
then moved southwest at 3-5 kt until it reached 8°S. 1559E after which
it maintained a southeast track at about 5 kt as far as 159S. 163°E
(see Fig. 3). It then swung south-southeast towards New Caledonia, . .
but. on reaching 19°S 166°E moved east-northeast to pass over Vila,
It then accelerated east—-southeast towards Fiji, but after reaching
209S. 177°E moved rapldly to south-southeast,

Features of the Track

The initial southwest movement appears to have been a slow
drift towards falling pressures near the apex of the thermal trough
which had fractured on the 18th. By the time the cyclone had reached
895 there was sufficient baroclinicity to provide thermal steering,
and from that time on the movement of the storm can be understood in
terms of the 1000-500 mb thickness chart.

A cold pool moved into the Tasman Sea at 23002 on the 28th
causing a thermal trough to develop along the Australian coast. This
enabled the strong warm pool, which had previously been located to
the north of Fiji, to move westwards over the cyclone, intensifying
it by the Durst-Sutcliffe effect and causing it to move eastnortheast.
The continued movement of this cold pool increased the thermal
gradient over the cyclone, accounting for its more rapid movements
the thermal ridge moving with (and lying over) the storm caused
further intensification,

By 2300Z on the 30th the cold pool lay east of the North
Island of New Zealand and the cold air had entered the cyclone and
filled it, with accelerated movement to the southeast.
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Fig. 3 Track of Solomons—Vila Cyclone — 19th = 30th December 1959
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Rainfall

" Heavy rain was reported by the "Crusader® at 0200Z on the 23rd
near the centre, and heavy rain fell in the Solomons to the north on the
same day. Heavy rain accompanied its passage across Vila, but other—-
wise, owing to its trajectory being oceanic, nothing is known of the
rainfall associated with the. storm. '

Winds

The first surface report of strong winds came from the
"Phorshall® at 0600Z on the 21st with 190° 27 kt in position 89S.
154°BE. However, as early as 2300Z on the 20th the gradient wind at
Honiara was OB0° 20 kt with speeds of the order of 30-35 kt up to ™~
10,000 £t. Choiseul Bay reported NW 45 kt at 1700Z and at 2300Z on the
218t Honiara's gradient wind was 070° 25 kt with speeds of the order of
45=-50 kt up to 10,000 ft. At 1700Z on the 22nd, NW 35 kt was reported
from Ch01seu1 Bay -

At°O2OOZ on the 23rd the "Crusader" in positlon 11°S 158°E
reported 340 40. By 2300Z on the 24th Esplrltu Santo was repor%ing a
gradient wind of 050° 33, whilst Honiara was 280° 34. HNearer the
centre two ships reported SE 35 and 50 kt at 0900Z and 12002
respectively on the 25th. At 2000Z on the 25th a ship near the centire
reported ESE 40 kt° By 0500 on the 28th Vila's gradient wind had '
increased to 340° 31 whilst Koumac was 140° 27 with a surface wind of
35 kt, New Caledonian surface winds rose to 40 kt at 11002 on the 28th
and the cyclone devastated Vila that night., At 0500Z on the 29th ships
reported 35 to 45 kt winds in the storm and again at 1100Z on the 29%h.
Southerly islands of the Fiji group experienced 50 to 75 kt winds with
gusts to 80 kt on the 30th.

Sea and Swell

The first report of very rough seas with heavy swell came
from Choiseul Bay at 0800 on the 2ist, and this was followed by high
seas reported at 23002 on the 21st. On the 22nd seas there continued
very rough with a heavy NW swell. Meanwhile at 0600 on the 218t the
"Phorshall® at 8°S 1549E reported 9 £+ waves from 210° with a period
of 8 seconds, At. OZOOZ on the 23rd the "Crusader" reported very rough
seas near the centre with a heavy swell.  Pawa, Treported rough seas at
05002 on the 24th whilst by 23002 on the 24th Vanikoro was rough.
Subsequent sea reports are scarce but -at 17002 on the 29th a- ship 200
miles to the south of the centre reported 9 £t waves from 300 w1th a
periocd of 10 seconds.
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‘Sferics

. Some sferics activity was noted in-the SolomonilIslands on the
19th, particularly at 1700Z, but it was not very pronounced.- Thunder-"
storm rainfalls of the order of under an inch were reported at 23007 on
the 19th. It was not until 1400Z and 1900Z on the 22nd that prémounced
sferic activity occurred mainly along latitude 10°S from New Guinea to-
the Solomons, including a spot quite near the centre of the storm.
However, at 2300Z on the 29th the activity was mainly on the north and
northwest periphery of thé circulation. At 1100Z on the 23rd some spots
were noted 400 miles to the southeast of the centre and isolated spots
occurred 200 to 300 miles north and northeast of the centre. At 11002
on the 24th a spot was noted near the centre and another 350 miles to the
east-northeast, whilst at 1900Z on the. 24th one occurred 90 miles north
of the centre and 250 miles to the northeast: This activity continued at
2300Z on the 25th with spots 100 miles to northwest and east-northeast -
~of the centre and 150 to 200 miles to southeast and northwest. A few
spots were reported 100 to 150 miles northeast at 0300Z.and OGOOZ on

the 26th and close)to the centre at 1300Z on the 26th. Some spots
appeared on the western periphery at 0300Z and0600Z on the 27th and a
thunderstorm occurred at Espiritu Santo at-1100Z on the 27th. At 23002
on the 27th an isolated spot occurred 150 miles to the southeast of the
centre, increasing activity being noted at 0300Z and 0600Z on the 28th -
with spots close to the centre to the east and thunderstorms in the

New Hebrides. At 2000Z on the 28th a spot occurred near Vila, close to
the centre. Thereafter sferics were not noted in the storm as it moved
tcwards Fiai, even though deepening was occurr1ng '

Damage

Severe damage occurred at Vila on 28th December to the
coconut and copra crops, homes, roads and bridges. The wind is said to
have hurled branches, rocks and debris for hundreds of yards. Several
people were injured. A storm surge which followed the wind submerged
shops and houses.

. (2) TRQPICAL CYCLONE 24 DEC]HBER 1959 T0 4 JANUARY 1960 :

02159 24041 71231 952417 71235 852505 71338 862517
71642 862608 71544 922617 71644 -952705° -T1645 972717
T1947 972823 T1954 903005 . 71868 = .900112 71974 . 900206
72378 970300 72879 970306 - . .- . - . ‘ :
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