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THE FLOODS OF FEBRUARY 1955 IN NEW SOUTH WALES -

by H.G. Bond and C.J. Wiesner
Meteorological Bureau, Sydney.

(Manuscript received July 1955)

. Abstract: During the last few days of February,
1955, torrential rain of tropical origin caused

- record flooding of the Hunter River, and of all -

- Inland streams in New South Wales from the Bogan
to the Gwydlr, Serious loss of 1life and damage
amounting to many millions of pounds resulted
from the floods, The meteorological situation
was remarkable for the penetration so far -
southward of a deep stream of nearly saturated
equatorial alr, resulting in rains of o
unprecedented intensity for inland areas of New
South Waliesoe

This report analyses the synoptic“situation
prior to and during the flood rains, examines the
rainfall distribution and intensity, and describes

- the resulting floods and damage. '

Conclusions are drawn as to whether a greater
" flood would be possible in the basins of the Hunter
and Macquarie Rilvers, _

.. 1, SYNOPTIC ANALYSIS

(15 ' Previous floods. - . .

Flooding in coastal streams, a distressingly
recurrent phenomenon, is in most cases due to a cyclone
or cyclonic depression operating close to the ccast,
Heavy rain is assoclated with the strong to gale force
south-east winds occurring with such a systems The
synoptic situation may result from a tropical cyclone , ., -
moving southward from Quecnsland waters, or it may have 1its
origin in an inland depression moving southeast and -
" rapidly intensifying on or near the coaste

.- In the Hunter River the previous highest flood
at Maltland occurred on 7th August, 1952. The heavy
rains came from two successive coastal cyclones that had
developed from inland depressions (vide report of Water
Conservation and Irrigation Commission, N.S.W., 1952),
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The rainfall distribution was heeviegt over the eastern

(or coastal) half of the catchment, with totel falls of up
to 10 inches in the first rain perlod and of up to 9 inches
in the second, The then record flood level of 37 ft,

7 in, at Belmore Bridge was resched after the latter rains,
In the two months prior to the flood there had been above-
average rainfell over most of the Hunter valley.

Floods in western streams result from inland
depressions, usually of tropical or sub-tropical origin,
which are not as intense as coastal cyclones, and - the
severity of flooding is usually due to the widespread ‘and
prolonged nature of the preclpltatlon rather - than it its
intensity° : -

Similtaneous maaor flooding of coastal and inlsnd
systems 1s unusual. ' . o

(11) Features of Feﬁruarv 1955 floods; -

' The outstanding féatures of the floods in .
February 1955 were:

(a) similtaneous flooding of the Hunter and several
: inland streans to record levels-

'(b)“'phenomenal rainfall intensity over the Central
West Slopes and Plalns-

-A(c)x prolongation of rain over the Hunter catchment- and

(d) the enormous damage and devastation caused by
the floods,

The widespread - -hesvy. rain could only have been
produced from a deep air mass (or air masses) of very high
water vapour content moving rapldly and acquiring an -
appreciable uplift, The development of a coastal cyclone
was only 'a secondary feature of the recent floods, though
the rdin so produced did prolong the period of crlsis in
the lower reaohes of the Hunter . RlVerc . :

. The origln, path and 1nteraction of alr streams
involved. will be' traced 1n subsequent sectlons of this .
investigation, R R '

(111) Monsoonal development. February 1955, Northern Australia.

Examination of radiosonde traces; wind trajectories
and surfece dewpoints leads inevitably to the conclusion
that very moist air.of equatorial origin penetrated into
New South Wales t6 considerable depth by 23rd February.,

It will therefore be relevant to examine the antecedent
conditions over Northern Australia and to trace the develop-
ment of the northewest monsoon,
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On 13th and 14th February strong monsoonal
winds swept across Sumatra and Java to Bali, By 17th
February strong west to noerth-west winds were blowing
across Indonesla to Darwin, giving widespread heavy rain -
over.the 1sland chains Monsoonal rains .deluged the
northern fringe of the Northern Territory and the Kimber-
leys, Darwln recording 173 inches in thé 72 hours ended =
9 a.m, 19th February. - . S

~ The monsoon across Indonesia to Northern
Australla ‘was unusually strong end persistent., ~ This
would require a steep pressure grsdient from the vicinity
of the South Chlna Sea to Northern Australia, and
investigation has 'shown that this was so., Fig. 1, gives
curves of pressure gradient Menila - Darwin and Singapore -
Darwin at OOOOGMT dally from 7th to 25th Rebruary., A
previous investigation by Bond (1955) suggested, as a
- general gulde, that a pressure gradient of over 6 mb .
maintained between Singapore and Darwin for a periocd of a
few days would result in pronounced monsoonal activity
(often with cyclonic development) over Northern Australla.,
In this instance a gradient of over 6 mb, was maintained
for 6 days, with a maximum gradient of 8.4 mb, on 19th
February.. . (The. 0000 GMT pressure at Manila reached a
maxlmum. of .1016.8 mb, on 21st February and st Singapore
1011.5 mb, on 20th February. Darwin had a minimum presse
ure of 1001.1 mbs on 19th February). e o

.7 As far as the. development of ‘the New South °
Wales floods.was concerned, the establishment of the
origin of the very moist alr is of some importance,
Fig. 2, shows the general wind circulation at 3,000 to
5,000 feet on 19th February, while the dewpoint isopleth’
of 75% indicates the extent of southward penetration of
equatorial air as at this date., The dlagram also- shows
the development of a c¢closed low (1000 mb,) just south of -
Darwin (18th February). and 1ts ensuing deepening and west~-
south-west movement to become an intense tropical cyclone
(982 mb,) :off the Northwest Coast of Western Austrslia
(21st FEbruary). ~ This served to intensify. the flow:of
equatorial alr over Northern Austrelias

.. Meanwhile a trough of ‘low pressure had extended
from Darwin:into Western Queensland., In this trough a.
closed deprgssion: (1002 mb,) formed on 19th February to
the southwest of.Longresch, moving thence north-north-west
to a . posltion near Camooweal on 21st February. The
northward movement took place during the progress of an:
anticyclone acrcss the Bight to eastern Bass Stralt,
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(iv) Svnoptic situation 22nd February

. At 0900 EST on 28nd rebruary the Queensland
depression had deepened to 998 mb., with centre midway
between Camooweal ‘and Burketown and was beginning to move
southward (Fig. 3.). The pressure gradient over eastern
Queensland steepenedguTownsville at this time having a
gradient wind of 020~ 25 kt,., - During the day raln develop-
ed in the trough toward Roma, 6 hourly falls of half an
inch being reported. The rain area extended rapidly
southward and at 2100 EST light rain was falling in north=-
ern New South Wales from Bourke castward to Coff's
Harbour. '

In the gouth, a ridge of high pressure was
advancing alcng lat, 40 S past the scuthwest corner of
Western Australlao

The 500 mb, chart for 0400 GMT 22nd February
(Flg. 4,) shows a 30 kt. north-north-west stream of warm,
aimost saturated alr over most of Queensland, the centre
of- the upper low being near Clcncurry,

Radiosonde traces for 22nd February (Fig. 5.)
indlcate, for both Charleville and Amber ley, very moist
alr to a depth of over. 50,000 ft, This alr would re-
quire very little lifting to effect mass saturation
. particularly the air mass represented by the Charleville
trace, The traces for Cloncurry and Townsville were
almost identical with those of Charleville and Amberley
from 600 mb, upward, and were similar to that of Darwin
for the previous dayo The sllghtly lower equivalent
potential temperature of the air at Amberley between the
surface and 600 mb. suggests that it was tropical mari- .
time rather than equatorial maritime in origin, and wind
trajectories shown in Fig, 2. establish that the lower
level inflow over southeast Queensland was from the
direction of the New Hebrides Islands., '

(v) Dovelopments on 23rd Februarv. " (Commencement of
flood rains).

At 0900 EST on 23rd February the Queensland
depression had moved south-south-east to a position west
of Winton (central pressure 997 mb, - seec Fig. 3.)e In
the pronounced trough extending south-south-east from the
main centre, a secondsry centre (998 mb,) developed to
the southwest of Charleville, possibly ass a 'wave on a
secendary iccld front. - The warm front associated with
this system was becoming increasingly active,
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FIGURE 5

9

| SKEWTLOGp DIAGRAM
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i CHARLEVILLE
Al 0400 Z. 22 Feb.
' AMBERLEY

0400Z. 22 feb.

WILLIAMTOWN
1900 Z. 24 Feb.







