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THE LOCATIONZOE A;TROPIQAL.CYCLONE<BY AIRCRAFT RECONNAISSANCE

by H E.Whlttlngham and W B. Swan -

D1v151onal Offlce, Bureau of Meteorology, Brlsbane

Abstract: *-A"tropical,cyclone,,developing'in-theﬂCoraleea on
27 February 1960, moved away from shipping and its position -
became uncertain. ‘ A R.A.A.F. alrcraft, -equipped for photo~ -
graphy, voluntarily located its centre and made observatlons
and obtalned photographs of 1ts centre. - . . T L

. Clrrus was. found near ‘and above the centre at
35,000 ft. to 45,000 £t. _VPhotographs of . the .centre were taken'
from a height of 30,000 ft. The southern wall of L Cu bound:
ing the eye reached: 35,000 ft-while L Cu.on.the northern side
reached 15,000 £t and showed undulations (probably spiral '
bands) The photographs show -the central region of the storm
as an enormous spiral.. The .cloud crater was shallow and:
measured about 35 miles from wall to wall. A ground plan
sketch of the eye structure by the aircrew is glven showing
two spiral arms of cloud: converging together.

An 1nterpretat10n of the photographs and observa-—
“tions is glven ‘by the author who shows that it is similar to _
storms observed overseas. . The spiral bands .of cloud in the eye’
are not identical with the large convective bands- associated
with the precipitatlon pattern on the radar dlsplay '

The synoptlc development and movement of the
cyclone is discussed. . Its upper air structure and develop—
ment and its 1ntenszfication and weakening.by operation of
the Durst-Sutclsze effect is discussed.: It has been demon-
strated that reconnalssance of .tropical cyclones by operation- -
al alrc*aft is p0351ble and is a. practlcal means of locatlng '
cyclonee. - : . :
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1. MRODUCTION |

A tropical cyclone began . operatlng in the Coral Sea to the

southeast of the Louisiades on 27 February 1960. Until 1500 hours on

29 February it pursued a more or less southerly course accompanied by
some intensification (see Fig.l). - Ship reports, especially on the 29th,
enabled the centre to be located with a fair amount of accuracy. After
this date the cyclone moved on a more -south-southeast course with a ,
central pressure of the order of 964 mb. Unfortunately, this course .
carried the cyclone away from the: sh1pp1ng and 1ts p051tlon and speed
became 1ncreasingly conaectural.

Meanwhlle, at the R.A.A.F. base at Amberley flying ‘had been

. greatly restricted owing to the cloud cover. over -areas. selected for -
photography and over the bombing range - at.Evans Head.. - When, therefore,
on 2 March the only cross—country exercise programmed for. the day had to
be cancelled, the capta1n, Flight Lieutenant: J.Downing, enquired if

there were a location which might be successfully. ‘Photographed. At o
this stage the weather officer on duty (Swan) suggested a maritime navi-
gatlonal exercise, to fly over the cyclone and locate 1ts centre.

- An expected pos1t1on of 23.7 S 157°E wae obtalned from the
Tropical Cyclone Warning Centre (?.C.W. C. ) in Brisbane and the aircraft,
a Canberra jet bomber, took off at 1115 hr..: The centre was located and
photographed at 1230 and the plane landed again at 1330 hr.. :

2. AIRCRAFT GBSERVNTIONS

The track followed by the ‘aircraft is shown in Fig.2. On a
course .of 042 true the aircraft headed for the expected position given
by the T.C.W.C.. - When. this location was reached the .cyclone centre
could be seen 100 miles away - to starboard After flying over and
photographing thg centre at 25 29'S 157 40'E the alrcraft returned ‘
to base on a 240 course. ‘ o _

The cloud observatlons made by the aircraft -are -of great
interest.  Amberley and Brisbane were heav11y ‘overcast with an As
layer (tops 19,000 ft). However -there. was no Ci :above this layer
and the plane flew at 22,000 ft with blue- sky overhead. It encount-
ered the edge of a Cs sheet at a position 60 nautical miles on track .
when the aircraft height was 30,000 ft. - It then climbed to 43,000 ft
and entered the cirrus, and was just under the tops at 46,000 ft.

At the expected eye position the aircraft descended and found the base
of the cirrus to be at 40,000 ft. The aircraft flew below the cirrus,
which lowered to a height of 35,000 ft over the centre of the cyclone.



15

150 ~ °

e.g. 996|— Central Pre

ur(EST)-27

ssuré (mb) T996,2|/27

DAt

160~

T AW\

Willis Is.

)
| _
$995,03/28
f993,o9/28 (O
§990,15/28
\
1987,21/28
£985,03 /29

/983,09/29
7R - - T\ 20

N\964,21/29

4,03/ 1% o
¥964,09/ |

2964,15/ |

\ |

396421/

\
1964,03/2

|BRISBANE ¢
- Amberley

\
©964,09/2———
\
%964,15/2
\
4970,21/2
. 'R

" 9g5,09/38750:03/

990,21 /3:29-87' 15/
~—996,03/5

998,21 /54 Filled

135

150

160

5th March 1960

Fig. . Track of the cyCIon‘e; 27th Fe-bruéry to



16

25

Bowen

i}ﬁ .
| 'Mackay

55

Willis ls.

My

«Rockhampton | . " .position
B P /Pio
Bundaberg . 7. .

Estimated eye

Ed f Cs shee
BRISBANE &3

Amberiey

As t

Figures are height of plan

150

P

0

ps |19,

000 feet

e in thousands of feet

2% Cyclone ¢

160

160

Fig. 2. frack oi' the'plane-_,' o



17

The photographs were taken from a helght of 30, OOO £t (see Plates 1, 27,
377) Cn its return trip at this altitude the aircraft skirted the
southern wall of cloud (L Cu) bounding the eye region which extended up
to 35,000 ft. On the northern side of the centre, undulations (probably
spiral bands) resembling "streaming concentric circles" were to be seen
in the L Cu out to a distance of 60 miles. The cloud here extended to
a height of 15,000 ft, much lower than on the southern side. The air-
crew estimated.that towards the northeast the cloud eystem petered out
at a distance of 230 miles. = .- . . :

It is 1nterest1ng to note that. cyclone "Dolly" deseribed by
Simpson (1954) also exhibited the familiar -cyclone cloud system only in
its forward quadrants, Regardlng cyclone "Edna', Simpson and Starrett
(1955) reported: . "The eye expanded to.an oval 25 x 35 miles; cirrus
at very high levels moved in from the north and covered the storm core;
the rear wall dlBSlpated from the top down "

At the expected pos1t10n glven by the T.C.W.C. for the centre
the airecraft reported a Doppler wind of 280 15 kt. Over the eye -
itself the wind was not measured, but was stated to be only light.

The navigator reported that, in the cyclone area, his radio produced
noise resembling rain static. :

Some mention should be made at this stage of the method. of
photography employed by the aircrew to take their remarkable series
of pictures. The aircraft carried only the normal vertical bombing
camera and at the height of 30,000 £t only a five mile square could be
. photographed (e.g. Plate :§1). So it was obvious that an oblique
photograph would have to be taken in order to include most of the
central *egion of the storm The captain therefore banked the air-
craft at an angle of 60° whilst the navigator, Pilot Officer G.Sweeting,
sighted the centre through a perspex aperture in the cockpit floor.
‘The results are indeed a remarkable feat of aerial photography.

3. THE PHOTOGRAPHS AND THEIR'INTERPRETATION
Referring to Plate 1, we see that the central region of the

storm resembled an enormous spiraly  in fact,’ the resemblance to the
great spiral nebula in Andromeda is qulte marked (see Woolley (1952)).

We have here 1mmed1ate and valuable confirmation of the
statement by Simpson and Starrett (1955)3 who, speaking of the central
regions of northern hemisphere cyclones, said: "The hurricane or
typhoon eye has been pictured by some writers as a clear, calm haven,
entirely surrounded by most violent winds. The advent of aerial
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Plate 1.30° Oblique of cyclone eye.
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‘Plate 3.Vertical shot near centre of eye.
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réconnaissance of hurricanes, with frequent flights into the éye, has:
pointed to the fact that it is seldom either clear or actually calm.
Rather, the eye — if ‘it may be designated as the area at the core of the
storm which is free from the massive nimbostratus which partially or
completely surrounds the centre — is often covered by a low deck or
'floor' of stratocumulus. The top of this deck or floor is usually
some six or seven thousand feet above the sea. Usually there are breaks
'in this low-lying cloud deck through which the ocean surface may be
briefly viewed by. those flylng above, or through which the sun may shlne
on those caught below.”

Prior to their departure, the aircrew, neither of whom had seen
a cyclone before, had been dbriefed as to what to look for. In parti-
cular, the photographs and diagrams of Simpson and Starrett (1955) for’
cyclone "Edna" were used as illustrations. The result was that the air-
men were searching for a well-marked - eye surrounded by vertical walls of
cloud and containing a hub cloud encircled by a moat.  Their resulting
_impression of the Coral Sea cyclone appears in Fig 3 This is a north/
south proflle drawn approxlmately to scale.. : -

Both airman remarked on the apparent shallowness of the cloud
crater. This could, of course, largely be due to the central cloud
sheet being somewhat higher than they expected. In fact, it may be
around 10,000 £t in height. .No estimate could be given of any cloud
" bases as the aircraft did not’ descend below 29,000 ft. From wall to
wall the storm measured about ‘35 miles. What the airmen identified -
as the hub cloud was thought to be 15 to 20 mlles across.

Cirrus, lowering over the centre, is drawn in the figure.
In Simpson and Starrett's article quoted above, cirrostratus high above
"Edna" is pictured in his Figs. 7 and 8. In the accompanying caption
to Fig.8 we read: e

"This cirrus was apparently detached from the rain’ area
of the hurricane and- probably was at an elevatlon of
50,000 £+ or hlgher.A

Thus "Edna" provides an Amerlcan precedent for ‘the clrrus high over the
Coral Sea cyclone. The aircrew did not, however, mention any spiral
‘indraught in the cirrus over the eye as'observed in "Edna".

Fig.4 shows the ground plan sketched by the aircrew giving
their impression of the eye structure. A kidney-shaped hub cloud '
fills the central portion. However, it is thought that their
impressions were coloured by the diagrams in Simpson and Starrett's
articles; in fact, in subsequent interrogation the navigator felt that
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