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NOTES ON THE MACKAY STORM OF FEBRUARY, 1958
g by A.T. Brunt

‘Abstract: During the night of
17th February, 1958, rainfall to the west
and northwest of Mackay broke Australian
records and reached world class. Falls
~of 21 inches in 5 hours and 23 inches in
hours were supported by others of near
equal intensity., Depths approached
those of maximum thunderstorm rainfall
for short durations and were

___gg@roximately equal to the thunderstorm
m ?el over a 12 hour period,

H_{1< SYNOPTIC SITUATION

A rain depression which formed in the Gulf of
Carpentaria on 12th February moved southeast into the Coral
Sea on 15th giving evidence of its efficiency by 2% hour .
rainfalls of 9,14 inches at Townsville and 7,58 inches at .-
Cape Cleveland. During 16th and 17th it moved slowly
southeastward, with spheric activity reported in its
centre, approximately 80 miles off the Queensland Coast.,

A deep circulation, at least to 300 mbs was apparent.

At this stage a band of heavy rain (15 inches in 24 hours)
was reported to the south of the centre mainly along
longitude 149CE, i.e, through the Whitsunday group of
islands and the coastal fringe near Mackay.

Evidence of a wave in the easterlies (or the
rotary movement of a spiral band) was provided by a wind
change from southeast to east both at Mackay and Pine WP
Islet before midday, 17th. It was possible to track the
westward movement of this wave into the Clarke Range 40'
miles west of Mackay by isochrones of heaviest rainfall.

A band of torrential rainfall moved westward during the
afternoon and night of 17th February giving a number of
stations. 20 inches in 12 hours and some 20 inches in

hours, By 6 a.m.y 18th, the heaviest rains had
ceased., - e :

. Pressure gradients were not strong,reaching"a
maximum during the time of heaviest rain due to an

intensification of a ridge along the Queensland coastline.:
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The strongest.sunfadeﬁwinds;were-25 knots at Pine Islet,
20 knots at Mackay and 19 knots at Bowen (anemograph) .

The most southern position of the rain depression
appeared to be about latitude 2008 at 9 p.m., 17th, whence
3% turned northeastward during 18th, to circle Willis
Tsland and approach the coast during 19th. A Jull in the
rainfall as the centre was moving away from the coast was
followed by renewed intensity on 20th with the centre
reaching almost cyclonic proportions and spiral bands
being observed by Townsville radar. The centre of rain-
fall activity had moved to Ayr, where the depression
erossed the coast about 6 pem., 20th., Rainfall in this
area in no instance reached the proportions of the falls
near Mackay, the highest intensities being -5 inches in
5 hours at Home Hill and 8 inches in 6 hours at Clare.
Twenty-four hour falls of 13,34 inches at Ravenswood and
12.85 inches at Balfe's Creek indicated the continued
yigour of the depression which noved eastward over the
Coral Sea on 21st and 22nd.

: . From 16th to 18th, 30,000 £t and 40,000 £t winds
indicated a sharp trough through the whole of eastern
Australia. The trourh showed slight westward movement -
over Queensland and during the time of heaviest rainfall:
near Mackay a closed circulation could be drawn just south-
west of the flood area, at least to the 30,000 ft level
(Figure 1) and possibly to 40,000 ft. Isotherms ‘showed
that a warm-cored mechanism was involved.

2e MOISTURE CHARGE

Lapse rates as indicated by Townsville raobs of
18th were: wet adiabatic and cloud developed to at least
550 mbs (Figure 2). The dew polnt lapse approximated
quite closely to the wet adiabat (1,000 mb dew point 24.5°C
or 76°F) indicating that observed surface dew points gave
o reasonable picture of the vertical distribution of
moisture in this instance.  Sustained dew points for the
ol hour period of heaviest rain were 750F at Mackay and
760F  at Pine Islet, reaching a maximum of 800F for short
periods. With a maximum possible sustained dew point of '
790 (Walpole, 1951) it does appear that" a- slight ilncrease
of rainfall would be feasible with storm maximisation but
the possibility of the cooling effect of heavy rain result-
ing in unrepresentative dew points should not be' over-
looked. ‘ 5 '

s
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. as depth-area~duration curves (Figure 4),

3.  RAINFALL

.2Daily rainfalls and details of rainfall
intensity were obtained by circularising rainfall observers
soon after the storm while details were still fresh in
their minds, 1In all, reports were received from 62 rain-
fall stationgsin the Mackay area - records were made =
available by the Irrigation and Water Supply Commission as.
well as the Co-ordinator General's Department.

Because of the phenomenal nature of these rains a -
full tabulation.of daily rainfall is presented (Appendix I)
and details of some of the heaviest recorded intensities
listed (Appendix II). :

Mass curves of rainfall were constructed for edeh -
station -~ intermediate readings of the rain gauge at some
stations provided excellent detail and these were used as
control stations for the construction of curves for places
with a lesser frequency of readings. In the case of :
stations which did not register rainfall at the standard
hours the 9 a.m. totals were calculated from the mass
curves. Around Mackay itself, mass curves were based on a
pluviograph record made available by the Mackay City Council
and three-hourly rain gauge readings at the Mackay i
aerodrome.,

The periods of highest centemporaneous rainfall.
for 6 and 12 hours were by inspection of the mass curves
found to be 9 p.m., 17th to 3 a.m. 18th, and 6 p.m. 17th to
6 a,m. 18th, respectively., Maximum 2%, 48 and 72 hour
depths closely approximated to the periods ending 9 a.m..
18th and it was considered that little error would be
involved in using the actual daily registrations for these
periods. Figure 3 shows the rainfall distribution for
the maximum 2% hour period.

_ Using Military (% miles to the inch) sheets,
isohyetal maps were constructed for the maximum 6, 12,24%,48
and 72 hour contemporaneous rainfalls and the areas between.
isohyets planimetered. The data so obtained was plotted

‘ An inspection of the curves reveals that depths
approached those of the maximum thunderstorm rainfall for
the: 6 hour period and were rapproximately equal to the
model for the 12 hour period based on a thunderstorm of
surface dew point -80°F (Table 1), L0 il
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Table 1.

Comparigon of 12 hour Storn Rainfall wi th
* Maximum Thunderstorm Rainfal

il¢

Maximum thunderstorm '
rainfall inches :
(80° surface dew point)

‘ DT, gla s L Lk

25.1.

| Feb.; 1958,
- storm (inches)

Ares

__'21-7.’
ok, 5

500 sq, miles

200 sq, miles

b ,iTwenty-foﬁr‘hour depths were considerably greater
than the equivalent maximum rainfall based on the thunder-
storm model, : Fan :

During the night of 17th February 10 stations £
recorded at least 20 inches in 12 hours and 4-stations
reported falls of 20 inches in 6 hours, the highest being
21.20 inches in 5 hours at Elaroo. Some conscientious
observers emptied their gauges twice during the night only
to be amazed that they were agaln overflowing in the morning.
Others gave up the task of trying to measure rainfall of
such intensity. g :

© It would appear that if rainfall in: extreme d
storms on the Queensland Coast is to be registered accurately
the use of tropical rain gauges should be more widespread,
as the standard gauge is inadequate under such circlmstances.

T e R S S R

4, TOPOGRAPHIC TNFLUENCE

The heaviest rainfall occurred in the wave in the
casterlies mostly over the hilly country between Bloomsbury
in the north and the Connors Range in the south.  The storm
was limited on the western side by the 2-4000 ft Clarke . '
Range with rapid decreases of rainfall on the lee ' side, but
1itftle detail on the highest parts of the range was available.

i ' The valleys of the Pioneer River and Cattle Creek
form almost a straight line westward from Mackay to the :
range.,"'Withﬂeasterly’windsg'marked orographic convergence
in this valley must have been partly responsible for the

54 hour fall of 34.58 inches at Finch Hatton. Three "
stations within 10 miles provided an excellent cross-section
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of rainfall at the head;of-the’valley. Twenty-four hour
totals decreased from 34%:inches at Finch Hatton
|

(elevation 300 f£t) to 27 ineches at Netherdale (550 ft) six
; miles away, whilst Dalrymple Heights Post Office (2,400 ft)
three miles further west and at the top of the range
recorded only 19 inches during the same period. These
“ interesting variations in rainfall over short distances
provide the basic data for the problems of oregraphic
— AREA—DURATION CURVES. depletion in maximum possible rainfall and the extent ef
| FIG. 4. :E:: STORM-FEBRUARY 1958 orographic influences on the windward side of a range.
| :
|

[:]
1000

_ 000 = e Cameron's- Pocket in a sheltered.valley . :

< R e e LW _jwo registered 19,51 inches in the 2% hours to 9 a.m., 18th,

| = N o \ - 4&(_ 5 when surrounding ‘stations were ‘near 30 inches, but an

1 100 \\ \ N Lo apparent anomaly exists in the case of Mt. Charlton Post

| €00 : v \ \ \ also in a sheltered valley
: station recorded 29,95

500

) Office (4 ‘miles away) which is°
’ \ \ \ s
\ 400
|
5

with hills to the east, . This
X ¥ (L inches in the same period.

\ \ :
200

‘5.  CONCLUSIONS

,f!—\/{
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(1) 'Maximum possible rainfall as indicated by
- the thunderstorm model is not unrealistic
“‘along the Queensland’Coast. Rainfall for

durations over 12 hours may easily exceed

that indicated by maximum thunderstorm
rainfall,
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l \ i | [ (i1) Warm-cored mechanisms, without reaching
1 \ g - r"eyclonic proportions; may produce phenomenal
3 \ \ 0 o + ... rainfall. Strong surface winds are not a
\ ‘ q :

\
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; |

\ a0 “*necessary adjunct to extreme rainfall in
\ ) Queensland;. in fact some of the most

10 +efficient rain producers are the small rain -
\ \ depressions.
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2l ~ Appendix I 5 Appendix I (Contd.)
e i e S Station 15th 16th 17th 18th  19th
+ '=,.Gaﬁge overflowed. e Sl : Bton.S  SR.Eh L3550 11.20 10.50 3.93
R e e s Parleigh Mill . Lk 7.26 15.97 12,26 4.26
ik Ll ' - o Finch Hatton ‘ . 0.88 10,06 34.58 4,96
Station 15th 16th  17th . 18th 1oth Gargett %.01.09 1%.50 22,70 4,38
AlligatopiGieck . = . 2.0¢ 12.71 19'55] '.7'06”1°85 Glendow 1.26 - 7,30  7.49 15.75¢ 2,87
Bifboc, foros fadh b i oniSeR? mutdy (¢:2:201s037 80sAS Greenmount - 2,03 640 12,30 11,11 2,95
Blue Moﬁﬁﬁainl. i ' 0.9 J-l‘74.‘ 267 10418 .35 Hbmebush X ; - 4,00 10.20 7.30 3.20
Bloomsbury E;Pl# B ,5.39 18.10 030 Jubilee Packet - 5.22 515 -~ L.30 Q.81
S R ;. 2.lOn 3.50 9f?3? 16.25_'0-12 it . Py b e R
Bucasiaf:'f' ) . 0.87 10.37 ;8'55 A15.12 L Keléey Creek | | 1,08 3,98 0,96 743 2,74
Calon °° maodiscng imbesd vi0s52no(0a920sa7 Bt Lo Kolijo X 1.50 1040  9.10 26,20 3,20
Cameron's Pocket 20 6foo | 5'23ﬁ,l9'5}112'21 Léthebréok 1,20 Y%,65 1.60 13.05 1;06
Cannon Valley Lo 7067456301 1200504101 (B<32 Lethebreok (No. 2) 1,39 5.50 2.30 13.50 2.75
Carmile or rofisiay "', l'O$ o2 1%7&8 :.5°10 i Lindeman Island 0,68 5.23 15.30 1440 3.70
Colston park .~ ip el O5er 1'95' 3%'?1H;11'10 Ehe Mackay Aerodrome = - 1,06:; 6;35 15.20 9.20 3,8%
Conway 2'91 il 27l 2o 1200 Mackay Sugar Experiment = 1,08.. 7,42 16,05 9.84% 3,97
e en 1i7p="hecEt L9 | 25,60 «2'&? Station | 2
S e R e R L genil o Dl 37 2 CL0 Mackay Outer Harbour Qe 70, & 5,85 M7010. o 77N 67
Crediton (Freigard). ~ 1.21 3.67 3.21 21.80 2.30 Ny G 1.05 6,52 15.51  9.33 245
Dalryinple Heights ST ko9 3,69 18.78 2,33 Maékay Hinton St. 0.90 6,80 16.80 9.20 4.80
East Funnel Creek 1.35 3.50 9.37 13.45 2,02 Marian Mill 1.70, 6.80 9472 12.07. 2:52
E1ar00 1.00 6,00 2,65 30.00+ L.45 Misagid e Roy Mpes goae 898 k000 2Lol
238, i o
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Appendix I .(Gontd.) | Abpendix II.
ot b e e A e e A et Details of Heaviest Rainfalls from Intermediate
Station i i iy oo I5thrX6th 17th 18th 19th ~ Beadings of Rain Gauges =
MticCharltony o, 1,02 17,96 14.72 29.95 2.70.. ‘Station: -ELAROO
Mt, Christian X: . . 2,60 2,60 6,00 6,50 3.80 = ‘ :
¥ : i : Date Time ) ; Rainfall |Highest Reported
Mty Jukesy b G 1'65', 9.2% 10,00* 2§f¥g+33ﬁ901 - o Bl DS (inches) | Intensities
Mt, Pelion - - .. ;085 140 34,10 ‘%-60 17/2/58 E an E°"? pm P, 1,80
z 4+ pm to pm 2,00
Nebo & Hfech il (053 0.60 2,05 9.56 2.55 | 5 pmt0.10 pm- . 21.20 |21.20 ins in 5 hrs
Netherdale gLl g leasg  2.36 2Ludbne o PPN Janattn | 6.00h it
tou R T ] e - ln iy kS
_ (Qbserver R L gbserve ;s Comments -~ Too worried by floodwaters aftgr
e A S L el A 8,48  9,8RFT O.pem. to pay attention to rain gauge: - water 2 £t ins
North Eton _ % 'deephiunning dogn ro%d in front of houée.uuNext door
&5 " Dlx \ ., 50128550 “YL00 neighbour recorded 36 inches of rain in a gallon drum -
Owens Creek X 2,00 7.00 8.50 > most of which fell in the period 4 p.m. to midnight.
Parapli X ° DGO 6,95 P50 15LZh 5 a205 Thunderstorm during heaviest rain.
Plare Credk Mili- 30 1,307 k01 9,30 9.25 30w Station: MT PELION
Pleystow Mi1l - Ta05 Boes 8,52 1h,61. 12,31 Hheds — — _ b i
St . e b - Date Time : Rainfall | Highest Reported
Droserpine’ - bt 1,750 %.07 084  6alh . LJH3: : (inches) | Intensities
) . = Y : 3 l ) { e .ll oy S S R + 7 . i & 4
Saripa Tuatd Oha o 1,26, 3,60 10.H1. 903413 17/2/58 9 am to 10.30 pm 38051
Silent Grove i. ° 10678 7830 B WENE 20k 3700287 10,30 pm to 1 am 18th| 11.50.. 11.50 ins in 2% hrs
Séuth Malle .0c Gr.n 1492 ¢ 438 7.97.. 2,6+ 1,30 1842/58 & %g to 3.38 am 11.70 | 23.20 ins in 6 hrs
: i il G0 S S T » am to 9 am 710
Sybil Cfeek o, ¢ v L.38: 5.68 5,72 29.1% 1) ] N 0 N L o)
; yon o A .
Te Kowal 1.32 8.53 18“03I 1; 3 3.55 e +'s' Comments - All other gauges inthe.Mt, Pelion -
o B b2 X & : TV oaa (LGN area overflowed at 30 inches during the night of 17th.
Taranga 44 sProm St o
(L Fhaian & e 5pm to
- Sam)
WilkKerston v & o 1J57 - 23:49: 12,02 2,99
wggéoréw‘:‘ vt vu A1l -gauges overflowed, OVeT i

216" of rain night of 17th.
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Appendi . "{ ADPB il
endix IT (Contd.) | Appendix II (Contd,)

Aibapnasay Shations o MU., CHARLTON 5 o 31 r ~ Station: CALEN
Date Time | Rainfall| Highest Reported . | |
(inches) | Intensities Pate fiug Bainfall| Highest Reported
T ' (Inches) | Intensities
17(2/58 2 ag %8 8 5 i i:gg 17/2/58 2 am Eo 6 pm 1.65
' Oam18th : 8,54 ins in pm to 10 pm - 1.8
A5 pm to 1.10am ‘5%m 5& TS G e . |10 pm to 1 am 18th ol
18/2/58/1.10 am to %.20 am 7.45 15,99 ins in 18/2/58) 1 am'to 445 am 9.35 | 9,35 ins in
_ i 6 hrs 35 mins b 3 hrs 45 mins
vy .20 am o 9 anm- - 3.26. '23 19 1nsh1n 20 45 am to 8 am 3.15 |16.42 ins in
e SRS o e 00, 29,95, 10 hrs 20 mins 6 hrs 45 mi
! [ 8 am to 9 am 21 8% s A ig mins
Qbseryerts Comments - Gauge’ emptied three times- durlng the 7e ol %8:?rs ES-mins
night to.stop overflow.  Creeks 6 It hlgher than in memory 22 ﬁ?B in
of . oldest r651dent. ' 5

Opsegvgg's Comments - All other gauges in

Calen area

’Stgtiéné- MT. JUKES overflowed,
_ Station: OWENS
Date |Time | Rainfall| Highest Reported = R
- IS, CET _(inches)| .Intensitles S ; :
NIRRT ate Ti :
17/2/5819 pm to. % an 18th 20,00+ | At least 20 ins S Bainfalll Highest Reported
i o SO BT ) RS T B inches)| Intensities
17/2/58| 6 am to 3 45 m EiEs
. Observer's Comments - Galge emptled twice put stlll over— ' 3.45 pm % £5 pm 2,25
flowed durlng the night. g.ﬁg pm to 8 ﬁ5 pm 52
| : ; % 7 e G . pm ton 5 pm A2 6'2 : C
Statlon, SYBIT GREBK o 0 10 1145 pm to 6,45 am 18th 11.2? 11.2?.132 in 9 s
' 18/2/58| 6.45 am to 3 ]
T e * P 4+.78 | 17.50 ins inl0 h
Date |Time ‘Rainfall| Highest Reported - . 32 ins i 58
R ] (1nches) Intensities ! 21.02 ins 1313 hrs
17/2/58| 8 ‘am to 2.50 pm Fumg Gl G e
2,50 pm to 4,30 pm 3.39
4,30 pm to 5.30 pm 2.13
5,30 pm to 8.45 pm 3.%0
8.45 pm to 9.45 2.62 2,62 ins in 1 hr
9.45 pm to 1 am lBth 6.55 6.55 ins in
3 hrs 15 mins
18/2/58| 1 am to 4,30 am 5877 12,32 ins in
6 hrs 45 mins
4,30 am to 8 am 1.60 20,37 ins in 12 hrs
b 29,1 2L3,
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DISCUSSION
Mr, Brunt said that due to a great deal of doubt

about the path of the 1893 cyclone, charts were. . -
reconstructed in full, showing that the rainfall was
mainly the result of a marked trough and not the cyclone

centre iﬁsg}§5¥kaopogTaphic influences were quite marked.

Maximization. was based mainly on moisture :
inereases - transposition was not considered feasible and
doubt was cast on the methods of maximization for wind.
The results obtained are presented on pages 221, 222 and
225. J i ’ ; i - - : & L 5,

The Mackay storm is remarkable because'of the
fact that it exceeded some of the maximum depths observed
in the United States. A warm-cored rain depression was
associated with many falls of 20 inches in 12 hours and a
feuw of 20 inches in 6 hours. Such rainfall equalled that
indicated by the thunderstorm model of 80°F surface dew
point for a 12 hour period and greatly exceeded it for
longer durations. = Topographic effects were varigble =
in one case orographic depletion was indicated, in others
hill features received remarkable rainfall.

Mr. Ashton suggested that nicro~studies. should
be carried out involving effective storms on small areas
of .catchment, and also a study made concerning repetition
of storms over short perilods. This storm repetition.

appears to oceur more frequently than would be expected
by chance, and obviously the effect of a storm over a:. -

saturated catchment is much greater than if the. catchment

were dry. A | 0 A

i Mr, Gibbs queried the validity of the |
envelopment curve as used by Mr. Brunt for the thunder-

storm and the cyclone maximization and in the subsequent

discussion it was agreed that the broken or "seagull!

type curve might be justified.

2ll,

-MAXIMUM POSSIBIE RATNFALL OVER AUSTRALIA

Generalised Estimate of Maximum Possible Rai

- ‘ : : ainfal

in Qustralla over areas of 10, 200 and 500 squ:r%
mlles for periods of 1, 3, 6, 12 and 2% hours.,

: by J. Walpole
(Submitted for Publication 1951)

Abst?act: The maximum dew points
possible in the Australian region
have been found from an examination
of past records of the Australian
Meteorological Service. Using
methods developed by the Hydro-
meteorological Section of the United
$tates Weather Bureau, the assumption
is made that for the small areas and
duraplons considered, the maximum
possible rainfall intensity results
from a thunderstorm in an air mass
with the maximum possible surface dew
point,

Duration - area - depth data
for thunderstorms in the United States
of America are transposed to the
Australian region with appropriate
modifications to give generalised
estimates of the maximum possible rain-
fall thgt can occur anywhere in
Australia over areas varying from 10 to
500 sq miles and times ranging from 1
to 24 hours. ;

S 3 STATEMENT OF THE PROBLEM

: It is the aim of this paper to give ge i '
estimates of the maximum possible 5&infal§ thé% gzﬁagiiig
anywhere 1n_Australia over areas varying from 10 to 500 sq
miles for times ranging from 1 to 24 hours. The estimates
will be generalised in that no attempt will be made to
:%éog£§ggtg§§a;ledlggpoggagﬁic influences, such as slope

tio a ou e i
will be taken iﬂto accoﬁnt. E e of_g;eVatlon

... The results for the Australian continent will
Eﬁiggeiigteg igtthi fo;m of a serles of isohyetal maps,
, results .for Tasmani i i
rrre b Ul a will be presented in the
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