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OCCURRENCE OF TROPICAL DEPRESSIONS AND CYCLONES IN THE

NORTH EASTERN AUSTRALIAN REGION DURING THE SEASON 1958-1959

by Forecasting Section
Divisional Office, Brisbane

(Manuseript received July 1959)

Abstract: During the year ended 30th June 1959 there
were only six tropical disturbances which were associated
with gale force winds. Of these the February 1959 cyclone
was the third most intense on record. This storm was
associated with a central pressure of 948 mb (28.00 ins)
and 116 mph winds lasting for about two hours at Bowen.
This cyclone could almost be described as "classical® in
regard to its behaviour in relation to the various fore-
casting aids. Concerning these, the cyclone season con-
firmed previous experience in regard to the value of
certain aids. Those found to be of particular value were
sferics for detection, radar for tracking, divergence on
the warm side of the 200 millibar jet and the "Durst
Sutcliffe" effect for development, Mintz's rule for
steering when a horizontal temperature gradient was clearly
established, and the 200 millibar zonal discontinuity when-
ever the disturbance was clearly to one side or the other -
of the discontinuity. The season gave increasing evidence
of the fact that there appears to be a direct relation-
ship between the strength of the 200 millibar jet and the
intensity and speed of deepening of the surface disturb-
ance. When cyclones were well developed it was possible
to forecast direction of movement with a fairly high
degree of accuracy but some difficulties were evident

in this respect in the case of the smaller and weaker
disturbances.

1. INTRODUCTION

The classification of tropical disturbances is as follows:-
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Type A Tropical circulations with reported or estimated wind less
then 34 knots when north of latitude 28°s.

Type B Tropical cyclonic circulations witg wind speeds greater than
3/ knots when north of latitude 28 S but with gale winds not
extending more than 100 miles from the centre.

Type C Tropical cyclonie circulations with wind speeds greater
than 34 knots when north of latitude 28°S and with gale winds
extending more than 100 miles from the centre.

Type A consists of cyclonic circulations which may have aroused
suspicion of possible tropical cyclonic development, but either filled
completely or behaved as tropical (rain) depressionms.

The season's cyclones are discussed in cronological sequence
in the appendix. Each disturbance is dealt with under the headings of
development, track, features of track, rainfall, wind, seas and damage,
with appropriate reference to sferics.

Composite maps showing tracks are given at the end. Points

on cyclone tracks are given in the code form PPYYIGG. Catalogue
identification is given in the code form:-
NNTYny Y I IIM, (QLaLaLoLo QL L LoLy vvv-e

0o e @ LR N2 %aLaLoLo)

The code symbols have the following interpretation:-
PP . = Central pressure in tens and units of millibars
YY = Date (Greenwich)

GG = Greenwich Mean Time

NN = Sequence number of the disturbahce in the season
T = Type of depression (A, B or C)

Y&Yy = Year in tens and units

Y1Y1 = Greenwich date of first location

YY = Greenwich date of last location
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Identification
Number

1C
2C
3C

56
6C

Type A
Type C

04A59
01C58
02059

03C59

05659 -
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~ Month of Y2Y2; January to October 1-0, November and

December 1 and 2 with 50 added to Y2Y2

Octent of the globe (Int. Code 70) and latitude and
longitude in tens and units of degrees.

2. LIST OF TROPICAL DISTURBANGCES IN
THE NORTH EASTERN AUSTRALIAN REGION
1958-1959 SEASON -
' Identification List
Date Area

27/11/58 ~ 3/12/58 Ellice, Fiji and Tonga Islands.

4/1/59 - 23/1/59 Northern Australia and Coral Sea.
15/1/59 - 21/1/59 New Hebrides and New Caledonia,
' to Northern New South Wales
goast.
24/1/59 -~ 29/1/59 Southern Fiji Islands to Norfolk
' Island.
11/2/59 = 19/2/59 GCoral Sea and eastern Australia.
5/3/59 - 16/3/59 Solemoms to Loyalty Islands emd

Tasman Sea.
Catalogue Identification, 1957-1958
24291 (72077 72177 72472 73167 73269
27532 (70979 TVT9 TO9TT TITI 62279 62174)
04231 (71425 71227 71628 71728 71525 71632
71833 TIT0 72142 TI940 TITLO TLL38
71641 71760 71462 72260 72157) :
15211 (71468 71465 2065 72266 72953 72850)

11192 (71757 71552 71551 71752 7IBL9 TLAL7

TI548 72649 72851 72949 73151 73451
73556) .
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06059 05163 (71171 71165 171363 71160 71255 72874 73368
73261  73873)

3. CONCLUSIONS

Evidence 1s increasing of a relationship between the rate of
deepening of tropical disturbances and the strength of the
corresponding 200 mb jets, stronger jets being associated
with more rapid cyclogenesis.

There is increasing evidence of the Durst-Sutcliffe effect as a
triggering mechanism. It could be that this mechanism operatés
when the extended trough is fractured.

Interaction of vortices occurs more frequently than noticed
previously.

Absence of radar echoes from a storm which should be within
"seeing" distence, could be an indication that a storm is weaken-
ing.

Mintz's steering rule is very useful when the isothefm gradient is

clearly defined.

Sferics are a good guide to development when spread over an area
of possible cyclogenesis.

Anticyclonic flow, favourably situated to increase the field of
divergence over a disturbance, is induced by upstream fcut offs".

‘Knowledge of eye formation is still very limited.
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APPENDIX

Depression 1C, Type C, 27th:November to 3rd December 1958
01C58 27532 (70979 71179 70977 T1T18 62279 62174).

Development:

From 23rd to 26th November 1958 a broad area of low pressure,
rain and thunderstorms persisted in the Ellice Islands region. At
1700 G.M.T. on the 27th a closed 1002 millibar low was detected near
Funafuti, but it was several days before this disturbance deepened to
cyclonic proportions. Eventually, triggering seemed to be due to the
Durst-Sutcliffe effect on 30th November. On this day, the 2300 G.M.T.
1000 to 500 millibar thickness chart showed a pronounced horizontal
temperature gradient suitably located for this mechanism to be effective.
The central pressure of the disturbance fell from 1003 mbs at 2300
G.M.T. on 29th November to 976 mbs at 0200 G.M.T. on 1lst December.

Track:

After oscillating in the Ellice Islands region as a shallow
depression for several days, the disturbance commenced a southward
movement at about 10 knots towards the Fiji Islands on the 30th. The
small but now severe cyclone passed over this group of islands on lst
and 2nd December, with the storm gradually turning on a south-east
track. This course brought the weakening centre to the western fringe
of the Tonga Islands on the 3rd. During the next 18 hours, easterly
movement at 15 to 20 knots took the still weakening centre through the
Tonga Islands beyond the eastern limits of synoptic charts.

Features of Track:

A This storm was small in cross-section but intense, with
central pressure 976 millibars at the most mature stage of develorment
when passing through the Fiji Islands.

Steering of this disturbance is an excellent example of the
operation of Mintz's rule. The cyclone moved parallel to the isotherms
with the warm air to the left of the direction of movement of the centre.
As the isotherms changed their orientation, the track of the cyclone
changed accordingly. ‘
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Rainfall:

From 1700Z on 27th November to 1700Z on 30th November this
shallow low pressure produced scattered showers and light rain over the
Ellice Islands and Northern Fiji Island.

On deepenlng to a 990 mb centre by 2300Z on the 30th, the rain
associated with this depression became more extensive and extended up to
a distance of 500 miles from the centre of this developing cyclone.

Very heavy rain fell over the Fiji Islands as the cyclone
deepened further to a 976 mb centre by 0200Z on lst December and moved
southwards through these islands. The rain influence extended up to a
distance of at least 700 miles from the cyclone centre in all directiomns
when the storm was at its most intense stage over Viti Levu. The
boundary of the rain area was then indicated by reports of light rain
from the Ellice Islands, Santa Cruz, New Hebrides and Tonga Islands.

On the other hand, rain was restricted to light falls within
300 miles of the centre when the disturbance was weakening.

Winds:

~ Although gales did not at any time extend more than 140 miles
from the centre, winds near the centre reached an average speed of 98
knots at Yasawa in the Fiji group at 2300 G.M.T. on lst December. Thirty
miles away at this time the average wind speed was only 30 knots,
indicating a structure similar in type to that of some cyclones affecting
the Queensland coast.

Seas:

No fepofts of ééa conditions are available.
Damage:

- Extensive damage to banana and sugar crops was reported from
the Fiji Islands, particularly from Viti Levu. An 180 foot trans-

nitting mast at Suva collapsed, and one person was killed at Nansori
near Suva. :

Depress1on 2C, Type C 4th to 23rd January 1959

02059 04231 (71425 71227 71628 171728 71525 71632
71833 71740 72142 71940 71740 71438
71641 71760 T1462 72260 172157)
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Development: -

N -‘The first indication of this cyclone was at 2300 G.M.T. on
5th January when the ship "DULVERTON", located about 50 miles off the
north-west coast of Australia, reported gale force winds (50 knots) with
a barometer reading of 995 mbs. No mechanism was evident for develop-
ment, but Darwin's upper air sounding showed conditions favourable for
warm core development. In addition, the surface sea temperature 450 miles
northwest of the centre was reported by ship "KOOJARRA" as 87 degrees.
Dewpoints in the area were from 75 to 79 degrees.

An upper convergence mattern on the 11th and 12th to the
south of the centre, as indicated by upper streamline charts and the
upper air soundings at Alice Springs and Cloncurry, resulted in reduced
activity of the surface depression, winds being light near the centre on
the 12th. By the 13th this upper convergence was no longer evident and
on the 1l4th Cloncurry's sounding showed that conditions were favourable
for warm core development again.

Although the disturbance was responsible for widespread
flood rains over tropical Queensland during the next several days, it did
not deepen until the 15th when it was moving into the Gulf of '
Carpentaria. Re-development into a small cyclone at this stage seemed to
be the result of the Durst-Sutcliffe effect and of inerease in energy
provided from the warm Gulf waters. :

Movement from the Gulf of Carpentaria to the Southern
Peninsula on the 19th caused a slight weakening of the system, but it
flared up again to cyclonic proportions when travelling from the
Peninsula out to sea between Cooktown and Cairns. (This kind of
behaviour is typical of disturbances operating in this region. With the
warm oceans on both sides of the Peninsula there is not much loss in
energy when a disturbance is over the land).

Track:

Moving southward at 3 to 5 knots, the centre crossed the
coast west of Wyndham at 0500Z on the 5th. After -travelling southeast
to a position north of Hall's Creek by 0500Z on the 8th, with a central
pressure of 990 mbs, it then retraced its path until at 1700Z on 9th it
was near the coast within 50 miles of its first crossing.

Turning once more it now moved more rapidly eastward along
approximately 17°S parallel of latitude until it reached the shore of
the Gulf of Carpentaria near Normanton at 2300Z on 12th, and the central
pressure rose to 998 mbs. - .
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Before crossing the coast into the Gulf at 1100Z on the 15th
in ‘this region, it first travelled in a loop over the southeastern Gulf
Country. After crossing the coast, it moved northwest to the vicinity
of Groote Eylandt at 1700Z on the 17th.

Once again it reversed its direction of movement, re-crossing
the Gulf Waters and ‘then Cape York Peninsula to near Cooktown at 17002
on the 19th. Crossing the coast and continuing to move eastward, it
deepened rapidly to a central pressure of 980 mbs at 1100Z on the 20th
near Willis Island. From this position the cyclone moved rapidly, first
eastward then to the south and finally a short distance westward, at the
same time filling until its identity was lost in the southeast Coral
Sea.

Features of Track:

For most of the period, from first detection of this disturb-
ance on the 4th until the 15th, steering appeared to be in accordance
with Mintz's rule. This was particularly evident on 14th and 15th. At
2300 G.M.T. on the 13th, 1000 - 500 mb thickness showed a warm pool
development west southwest of the centre and Mintz's rule would indicate
a northwest movement. This change in direction of movement from south-
east to north-west commenced at 0500 G.M.T. on the 14th. The mechanism
for steering north-west persisted on the 15th. On these two days and
also on the 16th and 17th, the 200 millibar zonal discontinuity
technique’ for steering was very effective, but indeterminate on other
days. . :

The eastward and subsequent movement after the 18th appears
to be a good example of inter-action of vortices. A cyclone which
developed near the New Hebrides was moving towards the Queensland south
coast and the movement of the morthern cyclone appeared to be a rotation
about the latter.

None of the steering aids was a guide to movement on the 8th
and 9th when the general east-south direction of movement was inter-
pted by a temporary reversal of track to the north-west°

Rainfall:

: Widespréqd rains occurred throughout most of ‘the tropics from
the 11th to the 19th. Some of the heaviest daily falls reported in
Queensland were Coen 8.8, in. and Edward River 8.27 in. on the 19th;
Innisfail 9,12 in. with many 4 to 8 in. falls in North Coast Barron on
the 20th. However, in Western Australia heavy rains were recorded in
the North Kimberley district, with Wyndham receiving 1094 points in the
24 hours to 9a.m. on the 6th while the Wyndham airport recorded 1445
points during the same period. Heavy rains broke the drought in the
Barkly tablelands.
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Winds:

Gusts to 70 mph were reported at Darwin on the 1llth. Oﬁ the
20th Cairns recorded gusts to 50 knots and Willis Island gusts to 67 knots.

Seas:

Rough seas were reported by the Dulverton on the 5th. On the
10th and 11th, waters off the north coast of the Northern Territory were
very rough with heavy swell. Seas were rough to very rough off the
Queensland north coast and central coast from the 19th to 20th. On the
17th the landing barge "Wewak" was reported to be "battling heavy rain,
poor visibility and high seas" off the coast north from Cairns. On the
20th Willis Island reported high seas and heavy swell. '

Damage:

Widespread flooding was the main cause of the damage
associated with this disturbance. On the 13th the Fitzroy River in north-
western Australia rose sharply to subdivide the township of Fitzroy
Crossing into three sections.

In north-eastern Queensland, sharp flooding between the 12th
and 17th, particularly in the Burdekin system, isolated many homesteads
and caused extensive traffic dislocation. Hundreds of acres of cane
land were flooded by the Russell River on the north Queensland coast and
grape crops were damaged at Herberton on the Atherton tablelands.

Squally winds damaged an orchard on Dunbar Station in the
south-western Peninsula and banana plantations on the north coast.

. Depression 3C, Type C, 15th to 2lst Jamuary 1959
03C59 15211 (71468 71465 172065 172266 72953 72850)
Development:

This cyclone formed in the warm moist air, with dry bulb
temperature between 80 and 85°F and dew points 77 to 78°F, over the
northern New Hebrides and on the southern side of the Intertropic
Convergence Zone on the 15th January 1959. For the previous six days the
Intertropic Convergence Zone had extended from the Northern Territory to
Santa Cruz and Ellice Islands between the latitudes of 10 degrees and
15 degrees.

- For the 24 hours prior to 0500 G.M.T. on the 15th January
the vertical structure of the atmosphere showed:-
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(1) & broad trough extending from the surface to
20,000 ft along approximately 15°S.

v(ii) a ridge at 30,000 to 40,000 ft over the region.

(iii) a warm pool over the area of development,
indicated by the 1000 to 500 mb thickmess.

(iv) 1light winds from surface to 40,000 ft and
therefore small vertical shear.

All these conditions were favourable for warm core develop-
ment and the cyclone formed on the warm side of the 200 millibar jet
where the velocity, anticyclonic curvature and anticyclonic shear
increased downstream. At 0500 G.M.T. on the 15th the central region of
the jet was over Norfolk Island, the 40,000 ft wind being 270 degrees
66 knots. This rather weak jet was still strong enough to trigger the
disturbance although the deepening was not rapid. (It is worthy of
mention to remark here that evidence is increasing of a relationship
between the rate of deepening of tropical disturbances and the strength
of the corresponding jets, stronger jets being associated with more
rapid cyclogenesis).

Track:

. A 99/ mb depression was first evident at 0500 G.M.T. on the
15th January. In the next 24 hours the cyclone moved westwards at 6
knots and deepened slowly to a 990 mb centre. It then changed course
to the south moving at 10 to 15 knots until 0500 G.M.T. on the 17th.

Rapid deepening in the next 24 hours was associated with slow
south-westward movement of the disturbance at 2 knots. At 0200 G.M.T.
on the 18th, the cyclone was located over the north-east tip of New
Caledonia, the central pressure being 981 mbs. The storm then turned
south-east moving aslong the east coast of New Caledonia at 15 knots
and deepening to a mature storm with a 976 mb centre. This mature
stage lasted for about 48 hours, during which the cemtre crossed the
southern position of the island to be located over Noumea at 2300 G.M.T.
on the 18th, The cyclone then weakened slowly as it followed a west
to south-west track to cross the northern New South Wales coast at
Cape Byron at 1100 G.M.T. on the 21st, accelerating its speed of move-
ment during the last 36 hours of ibs life from 7 to 17 knots.

\

Features of Track:

Charts of 500 mb isotherms and 1000 to 500 mb thickness
exhibited a marked similarity to each other throughout the life of the
disturbance. They gave a reliable guide to the two major changes of
direction that occurred during the cyclone's life.






