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THE RECORD FLOODS IN SOUTH EAST QUEENSLAND‘.
- JANUARY 1956

by A.T. Brunt
Divisional Office, Brisbans

(Manuserlpa first received April 1956
in revised form August 1956)

Abstract: On 20 and 21 January 1956, rainfall

of unprecedented intensity was Pecolved over

parts of the Condamine and Macintyre catchment
areas in south east Queensland, General flooding
reached severe proportions in the middle reaches
of the Condamine and in northern areas of the
Macintyre basin, Macintyre Brook at Inglewood
rose more than four feet above the level
previously thought by PlVeP engineers to be the
flood extreme,

This report includes the study of
the meteorological situation leading up to the
flood rains and the storm mechanism involved,
The areal and temporal distribution of the
rainfall is described and details of the rainfall
intensity outiined, Maximisation of the stomm
is undertaken using a method of storm trans-

- positicn in the evaluation of maximum possible
rainfall over the Macintyre catchment, The
three following floods in the series are
briefly described and an assessment made of the
relation of the January flood to the flood
extreme,

1. INTRODUGCTION

The Condamine and Macintyre Rivers rise on the
western side of the Great Dividing Range, approximately 100
miles south-west of Brisbane, A branch of the main divide,
known as Herries Ranges, separates the headwaters of the
two streams, The Condamine flows north-westwards from the
Warwick area, with rather a narrow basin some 4O to 50
miles wide, until it nears Chinchilla where it turns
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westward and south—wqgtwardo The Macintyre catchment
above Goondiwindi is Pan-shaped and almost equally divided
by the state boundary, which follows the Dumaresq (or
Severn) River for nearly 100 miles, Macintyre Brook is
the major tributary on the Queensland side, whilst the
Macintyre proper extends into New South Wales as far south
as Inverell and Glen Innes,

2. PRE-FLOOD CONDITIONS

. Rainfall in Decenmber 1955 had been above normal
for most of the catchment, a notable exception being the
Macintyre Brook area, This was also one of the few places
in Queensland with below normal rains for the year 1955,
Apart from a few showers on one or two days, the first 19
days of January continued fine and sunny, Temperatures
were above normal on western parts of the Downs and
evaporation must have been high, The catchments were
consequently drying out and rivers were low, A report
from Tummurami on Macintyre Brook states "The country was
in a very dry state with the Brook hardly running",

3 SYNOPTIC SITUATION

The southward penetration of equatorial or
tropical maritime air, whiech is a necessary factor in the
formation of phenomenal flood rains in Queensland, was in
this case assisted by a eyclone which formed over the Gulf
of Carpentaria, On 17 January, this centre deepened to
999.4 mb and gave a strong surge to the north-west monsocon
as evidenced by 24 hour falls to 9 a.m, of 1L4.60 inches at
Edward River and 11,00 inches at Inkerman on the western
Cape York Peninsula,

A flat V-shaped surface trough extended southward
through the centre of the continent to Adelaide, During
the next five days this trough moved steadily eastwards and
became one of the contributing factors in the production of
the flood rains, The developing anticyclone over the Bight
was preceded by a southern front, In addition, a large
blocking high in the New Zealand region initiated a moist
east-north-easterly flow over most of Queensland as early
as the 17th,

The Gulf cyclone maintained its identity and
showed only slight south-east movement on the 18th and 19th.
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This established a strong north-north-westerly flow over
north coast districts and by 9 a,m., 19th the intertropic
convergence zone (I.T.C,2.) had moved southward to the
Townsville vicinity and the 70 F dew point isopleth was
translated some hundreds of miles to the south and west,
Easterly winds to 12,000 feet at Garbutt (Townsville) on
the 18th, giving way to deep 20/30 knot north-north-
westerlies on the 19th with rain in the intervening period,
indicated the passage of the I.T.C.Z, to the south of that
station,

By 9 a;m, 20 January, the surface trough, which
lagged behind the 700 mb trough in the formative stages,
had moved further eastwards, and, sharpened by the effect
of the blocking high, was now giving markedly meridional
fiow, A surface low, which had formed in the trough just
west of the flood area, indicated localised intense
Convergence, The 500 mb trough had shown a smaller amplitude
than that of the associated isotherms and consequently
eastward progression of the trough was expected, Advection
of cooler air on the western side of the trough increased
thermal components and the cyclone moved fairly rapidly
south=east to be centred just south of Townsville at 9 a.m,
on the Z2lst, 2L hour isallobars showed the movement quite
well, The I.T.C.Z, could be traced as far south as
Rockhaempton where there had been a general change of wind
flow from east-<north-east on the 19th to northerly on the
20th, The surface synoptic situation for 9 a.m,
20 January is shown in Fig, 1. :

The radiosonde traces at Charleville and Eagle
Farm (Brisbane) indicated the great depths of moist air
available and showed that very little lifting was required
t0 produce mass saturation. The convergence associated
with the sharpening trough had already produced some heavy
rain areas with a marked north-south orientation, At
9 a.,m, 20 January, the surface trough was located approx-
imately through Walgett, Mitchell and Emerald and the
hesviest 24 hour rainfall totals were, from north to south,
Eastmere 7,22 inches, Beta 8,01, Tilbury 6,09, Mantuan
Downs 6,11, Dirranbandi 5,60 and in New South Wales, Mogil
£,26, Collarenabri 7,45 and Pilliga 7,30 inches, These
rains had been produced by a steadily moving. trough system
and, with the southward surge of equatorial air along: the
coast, as evidenced by the advance of the 759 dew point
iscpleth, foreshadowed the flood rains further east,
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After midday on the 20th, the I.T.C.Z. became
indefinite along the Queensland coastal belt and completely
disappeared with a deep northerly flow through the zone,

The most southern definite positlon of the I,T.C,2, over
Queensland appeared to be about 24°S, There -seems little
doubt that the lower north-north-—easterly air was of
equatorial origin, as surface trajectories (Petterssen 1940)
show a north-west flow through Torres Straits, north-west
then northerly over the Coral Sea to reach the flood area on
the 20th and 21st,

The - surface low in the trough could be traced only
till midday on the 20th; mnevertheless, it must have had
considerable bearing on the localised centre of intense
rainfall reported over Macintyre Brook. During the 20th,
the surface trough progressed -8teadily -eastwards to reach
the flood area by 6 p.m, when it sharpened considerably,
This agrees quite well with the onset of the heaviest rains,
At this time, both the 700 mb and 500 mb troughs were almost
conincident with the surfaece  trough,

The extreme convergence taking place in this deep
trough and the surface low appeared.to be the main trigger
action in the production of the flood rains, The existence
of a cut-off low was suspected about the 500 rb level on the
20th and 21et, but sparsity of wind data made it uncertain,
In addition, no region of marked divergence.aloft could be
pin~-pointed over the flood area, The north-south
orientation of the heavy rain areas pointed mostly to the
trough as the rain producing mechanlsmo

At 9 a,m, on the 21st,- the -surface trough was -
lying north-south between Miles and Kingaroy and Just west'
of Stanthorpe, Heavy rains reported included 9,51 inches
at Inglewood (between L4 p.m, 20 January and 9 a,m, 21
January) and 9,19 inches at Chinchilla, Deepwater and
Bonshaw in New South Wales reported‘2h hour totals of
between 6 and 7 inches, This rain band moved slowly east—
wards during 21st, but at the same time the cyclone was
re-developlng off the coast, producing deeper easterly winds
ovér south-east Queensland and tending to eliminate the upper
trough formation. . -

The southern front combined with the surface trough
and swept it rapidly eastwards through south coast districts
of Queensland during the night of the 21lst, A "discon" at
1,30 a,m, 22 January at Brisbane caused a sharp temperature
drop of 5F, a wind veer to the south=east and an increase in
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rainfall intensity. . Due to the degeneration of the trough
formation, rainfall was generally llghter in coastal
districts, although moderate floodlng in the upper reaches
of coastal streams was reported

During the 22nd, the cyclone moved eastward over
the Coral Sea, and strong east tc south-east gradients were
established over southern Queensland, with little or no
sign of the surface trough,

b, RAINFALL DISTRIBUTION

A detailed study of the distribution of the flood
rains was made possible by using daily gauge readings from
120 Meteorological Bureau rainfall stations in and
surrounding the Condamine and Macintyre catchments, In
addition, L2 reports from observers of the Irrigation and
Water Supply Commission gave detailed eye observations of
rainfall intensity, mainly in the Macintyre Brook area,
Rainfall readings from five Forestry stations were also
included, The only pluviograph record was made at
Hermitage, east of Warwick, which, unfortunately, was in
the region of lighter rain, and so added little in the way
of intensity detail,

(1) Thursday 19 January:

Although the heaviest rains were west of the
Darling Downs in the 24 hours to 9 a.m,

20 January, lighter 1 to 2 inch falls had
already been reported over northern parts of
the Condamine, Only light showers were
received over the upper Condamine and the
Macintyre Brook regions in this period, with
practically no rain at all over the Dumaresqg
and Macintyre proper,

(ii) Friday 20 January:

The heavy rain commenced over the flood areas
during the 20th, earlier in the west and later
in the east, The onset of the heavy rains
occurred in the morming in the lower Macintyre
area and north-west parts of the Condamine,
whilst over the major portion of the Macintyre
catchment and the middle reaches of the
Condamine, flood rains commenced during the
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afternoon of the 20th, Superimposed on the
heavy rain band were orographical rains over
eastern parts of the Downs, where intermittent
rain at exposed places commenced earlier than
the trough rains,

It could be stated that the heavy rain over the
flood areas commenced on the average about

3 pom, on the 20th, and by 9 a.m, on the 21st,

a band of country 30 to 4O miles in width
extending from north of Chinchilla almost to
Glen Innes in New South Wales had received more
than 6 inches of rain, In this rain band, an
area of over 8 inch totals was reported around
Chinchilla and 3 pockets of ower 10 inches over
the Macintyre Brook catchment, The highest
recorded rainfall for this period was 10,57
inches at Forestry station R,122 just north of
Inglewood, but Dungorm on Herries Range reported
a total of 10,25 inches at 8 a,m, - When this was
adjusted by mass curves of rainfall to 9 a.m,
values, a total of 11,25 inches was estimated,

The rainfall distribution for this period shows
a steep isohyetal gradient on the eastern side,
indicating the direction of movement of the rain
influence,

(1i1) Saturday 21 January:

~ The rain band was slightly distorted by

! orographical effects during the 2lst, but a
general NNW-SSE orientation of the isohyets
could still be distinguished. The areas of
heaviest rain were over Herries Range at the
eastern side of Macintyre Brook, where another
10 inch isohyet could be drawn, and in the Oakey
district north-west of Toowoomba, Secondary
areas of high rainfall were located north-west
of Chinchilla and in the Tenterfield-Wallangarra
area, Rain was much lighter over the New South
Walées section of the catchment, about half the
basin receiving less than 2 inches for this
period, Over the Macintyre Brook area, the
rain was easing in western parts and ceased
altogether during the afternoon, On the
eastern side of this catchment, the rains ceased
during the night, in most places before midnight,
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This means that the record rainfall over the
Brook area, although distributed over two
calendar days, actually fell in a 24 to 36 hour
period, The-eastward movement of the rain

band over the Condamine was slower by comparison,
but at practically all stations the heavy rains
had ceased by 9 a,m, on the 22nd, Only a few
very light falls were reported after that time,

Total Storm:

The 48 hour period from 9 a,m, 20 January %o

9 a.m, 22 January therefore included all the
flood rains on the Macintyre and upper
Condamine, but in the lower Condamine the
Chinchilla=Miles areas reported 1 to 2 inches:
before the commencement of this period, The
isohyets for 72 hours to 9 a.m., on the 22nd are
shown in Fig, 2 as representing the total
storm, although it must be borne in mind that the
rain over Macintyre Brook fell within a 36 hour
period, The distribution of these phenomenal
rains is better represented by a separate map
of Macintyre Brook (Fig., 3). In this e¢abe the
total storm is covered by the L8 hour rainfalls
o 9 a.,m, on the 22nd, Some of the heaviest
totals over this region were as follows:=

Dungorm = 18,78 inches
Columba - 16,17 inches
Carbean <o 15,02 inches

Ballancar - 15,00 inches

Murraleh - 14,95 inches
all on the eastern side of the basin,
Heaviest total precipitation on the lower

Condamine was in the Chinchilla area with
amounts as followss:= '

Chinchilla - 15,05 inches
Columboola = 13,68 inches
Billabong 12,36 inches
Barakula - 12,32 inches






