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TORNADIC SQUALLS IN ADELAIDE ON 13th MAY 1965

By R.S. Seaman

South Australian Regional Office,
Bureau of Meteorology, Adelaide

(Manuscript first received August 1965, in revised form November 1965)

ABSTRACT

Violent squalls on 13 May 1965 were responsible
for considerable structural damage at four well-
separated locations in the Adelaide metropolitan
area,

Eyewitness reports indicated that the squalls
at three of the sites were tornadic, but did not
conclusively prove whether one or more than one
tornado was responsible.

The synoptic situation is discussed, and it
seems that the vertical temperature profile at the
time of the squalls may have changed aporeciably
from the convectively stable sounding at Adelaide
Airport only two hours previously. The upper
wind distribution suggests that the tornadoes
may have formed in the region of low level
relative inflow on the left-rear of the storm.

I. INTRODUCTION

During the morning of Thursday, 13 May 1965, violent wind squalls were responsible
for considerable structural damage in four well-separated parts of the northern metropolitan
area of Adelaide extending from Port Adelaide to Glynde and Tranmere,

Investigation of this situation was particularly interesting for the following reasons:-
(i) The area affected was densely populated. Hence there was ample scope
for damage, and there were also many witnesses;

(ii) The storm occurred within two hours of a radiosonde-rawin flight from
Adelaide Airport, less than ten miles distant from the scenes of damage;

(iii) A rarep from Adelaide Airport was performed about half an hour prior
to the storm;

(iv) The density of the observational network enabled a thorough analysis. over.
the settled areas of South Australia, and a finer scale analysis in the
Adelaide area. ' :

| 2. DESCRIPTION OF THE STORM AND OF THE ASSOCIATED DAMAGE

As indicated in Fig. 1, the damage caused by the tornado was apparently confined to
four localities, separated by several miles, but in almost a straight line. These are discussed
separately.
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(a) Port Adelaide Area {Location A, Fig. 1)

A wool storage shed owned by Elders was extensively damaged. - Two sections of the
roof were lifted off, part of an end wall was blown out, and several windows were broken. The
squall struck at 10.27 a.m. (confirmed by the electric clocks that had stopped).

Eyewitness reports from employees of Elders confirmed the following. All damage
occurred in the space of a few seconds, The storm approached from a westerly direction,
There was little wind before or after the storm, but one witness estimated the wind speed
during the storm at about 60 m,p.h. The storm was accompanied by a loud roaring sound.
The roof was lifted straight off, and part of the end of the building collapsed outwards.

Other damage nearby included a snapped wooden hoarding, and a damaged picket
fence. Flying debris apparently caused power lines to be cut. It appeared that debris from
the Elders' store was carried in an easterly direction up to 50 yards.

At the adjacent Commonwealth Wool Commission Stores, seven storage sheds were
damaged, three of them extensively, Almost all the asbestos roof was removed from one
shed, and a portion of the roof from another. The end wall of a third shed was blown outwards
at an angle of 45 degrees, Pieces of asbestos roofing were blown with such force that holes
were gouged in the weather-board walls of adjoining sheds. Debris was carried up to
100 yards in an east-southeasterly direction.

Eyewitness reports from employees of the Wool Commission Stores indicated the
following. Immediately preceding the storm there was a sudden lull, with little wind and no
rain. Then hailstones were heard, the sheds began to vibrate, and a roof was lifted off to the
accompaniment of a loud roaring sound, There was a flash as galvanised iron sheets from the
nearby Elders' store hit electric power lines, The whole storm lasted less than ten seconds,

A second-hand report indicated an employee had observed a funnel cloud. A 'cone-
shaped whirlwind" of debris was seen heading eastwards after the storm.

(b) Mansfield Park Area (Location B, Fig. 1)

The next reports of damage were about a mile and a half distant from the Wool
Commission Stores, at a poultry farm in Hanson Road, Mansfield Park. A chicken house in
the process of construction was torn out of the ground. Some of the supporting 12 ft posts,
previously sunk 4 ft into the ground, were carried away while still attached to the galvanized
iron roof, the whole structure resembling a box-kite before it broke up in mid-air. Sheets of
galvanized iron were carried about 70 yards in a southeasterly direction into a nearby cross
street and were then blown eastwards to Hanson Road, blocking the traffic. The chicken shed
was apparently the only structure directly damaged by the storm although the flying debris was
responsible for damage to the roof of a house in its path, The owner of the poultry farm said
that there was little wind either before or after the storm which occurred about 10.45 a.m.
and lasted only a few seconds.

Thunder was heard-and rain was falling the whole time. No funnel clouds were
observed, but low cloud was moving very rapidly from the west for about two minutes prior to
the storm. The cloud was said to be moving from due west, although debris was carried from
the northwest to the southeast.

The Electricify Trust of South Australia (E, T.S.A.) confirmed that power was cut
at about 10.45 a. m,
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(b) At 700 mb and 500 mb /

A very sharp trough, probably in association with a cut-off low, was evident at both
levels from 0300 CST to 1500 CST. The trough was almost vertical, and there was even .
evidence of a slight eastward slope with increasing height at 0900 CST (see F1g 3 for
500 mb analysis),

The isotherm pattern at 0900 indicated a cold thermal trough in association with the
cyclonic upper air curvature at both levels, with a cold pool located in this trough above the
Adelaide area at both levels, The Adelaide 300 mb temperature of -8°C was 7°C below normal
for May, and the 500 mb temperature of -25 C was 6°C below normal.

The surface analyses, and the 700 mb and 500 mb contours and isotherms, are
consistent with convective activity in the Adelaide area, but examination of the temperature
sounding from Adelaide Airport made about two hours prior to the tornado damage might be
expected to indicate the degree of instability of the atmosphere in the area. This aspect is
discussed in the next subsection,

(c) Stability Considef‘ations

The radiosonde flight made approximately two hours prior to the tornado occurrence
is shoxgn in Fig. 04 Egtlmated values for the surface temperature and dewpoint for 1030 CST
are 14 C and 11 C (57 and 52 F) The lower layers of the sounding at this time could, there-
fore, be modified as shown,

For this modified sounding the Showalter (1953) index is +6, which does not suggest
instability, The Lifted Index of Galway (1956) is +2, consistent with some instability but not
suggestive of severe instability, The Cox (1961) method applied to the modified sounding
would predict thunderstorm activity, but is a '""near-borderline' case.

The modified sounding is convectively unstable to 850 mb but stable above this level.

The 0830 CST rawin from Adelaide Airport was as follows:
Surface 320° 22kt 18,000 ft 240° 44 kt

1,000 ft 300 43 20,000 240 44
2,000 300 37 22,000 270 28
3,000 300 41 25,000 240 37
4,000 280 36 26,000 230 37
5,000 290 32 28,000 270 37
6,000 270 28 30,000 270 37
7,000 280 28 35,000 270 32
8,000 270 31 40,000 260 35

10,000 280 30 45,000 250 38

12,000 280 28 50,000 250 44

15,000 280 30 55,000 .240 32

16,000 260 34 60,000 260 22

These upper winds indicate warm air advection both in the 3,000 to 12,000 ft layer and the
12,000 to 20,000 ft layer, but of greater magnitude in the upper layer.

It is likely that the low pressure wave moving across the Adelaide area caused
considerable convergence and uplift. It is considered that in addition to this a steepening of
lapse rate must have taken place in the layer between 850 mb and 500 mb between the time of
the sounding and the time of the tornadoes, since the 0830 CST sounding indicates convective
stability above 850 mb. Any decrease in stability in the 850 mb to 500 mb layer could only
have been due to the warm advection below 12,000 ft being greater than the warm advection
above 12,000 ft, This is not indicated by the shear vector diagram.
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Fig. 4 Aerological soundings from Adelaide Airport-0845 CST 13 May 1965.
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(d) Radar Report and Rainfall Pattern

Fig. 5 illustrates the area of solid strong echoes observed on the Adelaide Airport
radar screen at 1000 CST., The orientation of the axis of this area is remarkably consistent
with the line along which damage occurred. Fig. 5 also shows the 24-hour isohyets for the
period ending at 0900 CST on 14 May, Frommoredetailed observations at Adelaide Airport
and the Adelaide Bureau it appears that most of this rain fell between 0900 CST and
1230 CST on the 13th from a line of cumulonimbus clouds. The line along which damage
occurred is close to the axis of heaviest rain.

4. CONCLUSIONS CONCERNING THE NATURE OF THE STORM

Reports of the funnel cloud accompanying the wind squalls confirm the tornadic
nature of the storm in the Port Adelaide area and the Kilburn-Blair Athol area. The pressure
reduction reported during the unroofing of the shed at Glynde, together with the report of
spinning debris, suggest a tornadic squall in this area. However, in the Mansfield Park area,
the fact that no funnel cloud was seen by an observer watching the clouds, that no accompanying
roar was reported, and that only one structure was directly damaged by a wind squall, suggest
that the squall in this case may not have been tornadic.

Excluding the Mansfield Park area from consideration, the question arises whether
one or more than one tornado was responsible for the damage in the other three areas.

It is only at Port Adelaide, where electric clocks stopped, that the time of damage
can be determined precisely (10.27 a.m.). There were no reports of clocks having stopped
at the other sites, The estimate by E. T.S,A. of the time of a minor power disruption at
Kilburn (10.45 a.m. ) was said to be accurate to 1 5 minutes, and, as mentioned before, the
time of damage at Glynde was between 10.48 and 10.50 a.m. An actual time of damage at
Kilburn of 10.40 a.m., and at Glynde of 10.50 a.m. would not be inconsistent with a "one-
tornado' hypothesis. Considerations of time cannot therefore resolve the question.

The fact that three sites of damage were almost in a straight line supports the
""one-tornado" hypothesis, However, there were four or five densely populated miles between
the sites of damage from which no damage was reported, Observed ""skip distances' in reports
of tornadoes have in most cases been considerably shorter than this, Also Battan (1959),in an
analysis of American tornado reports, states that the average duration of a tornado is about
four minutes, and that reported durations of greater than about 16 minutes should raise the
suspicion that more than one tornado was involved,

Both the arguments in the preceding paragraph favour the "more than one tornado"
contention, but are not conclusive,

Returning to the Mansfield Park site (where other evidence suggested the damage
mightnothave been tornadic) it seems clear from the time factor that this site could not in any
case form part of a ""one-tornado' hypothesis, since E.T.S.A. and another independent
witness estimated the time of occurrence of damage as 10.45 a,. m.

On the assumption that the one convective cell was responsible for the damage at
Port Adelaide, Kilburn, and Glynde, a direction and speed of movement of 290° 20 kt is
obtained. Assuming also that the radar -echo area observed at 1000 CST also moved from
2900, the tornadic squalls may have occurred on the northern side of the associated convective
cell. This would be in agreement with Newton (1960), who indicated that when the wind backs
with height, the area of maximum inflow occurs on the left front flank of the storm (in the
southern hemisphere),

Newton and Fankhauser (1964) relate the speed and direction of movement of individ-
ual convective storms with the mean wind in the cloud layer, Adapting their conclusions to the
southern hemisphere, when the wind backs with height the tendency of a storm to move to the
left of the mean wind is greatest for storms of large diameter (10 to 20 n. mi.). Storms of
small diameter, or storms in which little new convective growth is occurring, tend to move to
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Fig. 5 Radar echoes at 1000 CST May 13, and 24 hour rainfall to 0900 CST May 14,
shown in refation to storm damage.






