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AN ANALYSTIS OF THUNDERSTCR:S AT SYDNEY.

by A..K. BANNAY AND G. U.’ WILSON
(MqteornlogioaL‘Bureau,_Sydney)

ABSTRACT .

. Re Scherhag (1948).ir "New Mothods of Weather 4nalysis
and Forocasting" gives a graph showing the thundsrstorm
probability at Pobtsdam-as a function of air pressure.

. The chief aim of the presont analysis was to find if

~ some useful relationship could be found betweon air pPressurs

- and subseguent thunderstbrm activity in the Sydney - .

- Metropolitan Area. ' A probability curve could be used as an
additional-aid in forecasting these events, preferably theé
day before.

. The occurrsncc of thundorstorms was analyscd for the last
4l years. The M.3.L. atmospheric pressures at 9 a.m. on the
days of thunderstorms were tabulated and grouped into press-—
ure imtervals. -From these a graph of thunderstbrm oceurr-
~ences was plotted against M.S.L. pressure. For compariscn,
~the normal pressure distribution at 9 a.m. was extractsd ,
and plotted." Curves wers preparsd for the months of o
Novembor to January inclusive. Finally a set of probebility
curves were ‘prepared from these two graphs. Air pressure
'is of course only one of the factors involved in the
thunderstorm mechenism, and the method is tested merely as
an additional aid, &as Stressed above. ~
Diagrams -were prepared for the occurrence of .hail in ths
Metropolitan Area during the same period.

When thunderstorms occur in or ebout’ a large city,
comsiderable disruption may result to tramways, electric railways
and electricity supply networks as a result of lightning strikes.
The various public utilitises can meks arrangements for additionsl
maintenance staff to be on duty if they can be forewarncd of tho
likelihood of thunderstorms. For obvious reasons the gensral
public, aviation interests, and so on, are also concerned with
these storms, and any additional clue the meteorologist can use as
a means of forecasting them is welcoms. It should be pointed out
that the graphs and tabulations were compiled for such a purposse.
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The months of greatest- thumnderstorm a@tivity in the
Sydney area are November, December, and January.

In the discussion, & metcorological "day" is taken as
the 24 hour period following 9 a.m. B.S.T., to emable the 9 a.m.
pressure to be used as the imdieator. .

In order to imclude all thunderstorms which occurrcd
in the Metropolitan: area, and not only those. which occurred at
the Sydmey. Weather Burcau, all instances of "thunder head"

(from the Burcau and élsewhere in the Arca) and all "distant
lightning® observed in"the western half of the sky were grouped
as actual -thunderstorms. In some cases, there were records of
distant’lightning at night, and no mention was'made of the dir-
ection. As . the majority of such instances would be lightning

at sea, these observations were. rejected for the purposes of the
graphs. . - ' ’ '

v Hence, the term "thunderstorms® hercinafter refers to
all reports of thunder, and also to lightning seén on or west of
the-coastline (but mot lightning to the cast of it). Most
thunderstorms move .into the Metropolitam Arca from westward, and
when such phenomen& are observod to the west, they ultimately
affect some part of the area.. The exception is tho rare occurr-
encg of -thunder and lightning of the "strceam" type, moving in
from. the castward, in conjunction with east coast cyclones.

- The various journals, day-books, -and field books werec
examined for the years 1912 to 1952 inclusive and tabulations of
thunderstorms mads of the. whole period. A4 note was made of [the
time of oc¢currence, and then the M.S.L. pressure at 9 a.m. on the
same day was listed. The M.S.L. pressurc at 3 p.m. on the
preceding day was also noted.

Then the relevent 9 a.m. pressures werc grouped imnto
class intervals of 1 millibar, amd the number of thundorstorms
in each interval plotted. This procedure was carried out for
the months of Novembor, December,. and January over the 41
years. The rcesulting plots and curves are shown in figure 1,
11, and 111. o ‘ ' ' 1

, In order to discover how these curves corrcsponded to
the average 9 a.m. pressure distribution for the months con-
cerned, every 9 a.m. pressure for the 41 years was grouped
into the. same .class intervals and plotted. This resulted imn
the plotted points and curves superimposed on figures 1, 11,

and 111.
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Features. which emerge from these results are:=

‘ (ay Tha'ﬁégk»dr'péaksgin ﬁhe-thunderstorm/pressure-curveéAars
- to the left, i.e. at a lower pressure ‘than, the peak of

A

- the pressure distribution curves. .

() The tﬁﬁnderstdrm/pressure curves show a tendency towards

more than one méximum. The significance of this is doubtful

in the abssnce of an even larger record, particularly those
maxima at lowest pressures. Here both the number of thun-
derstorms and pressure frequencies are small. e

As mentioned above, the same data was extracted for 3 p.m.
the day preceding the occurrence of thunderstorms. This curve -
again showed major and minor peaks, but the major peaks coin-
cided with .the mode of the normal pressure curve. Thus it . was
immediately cohcluded that pressure so far in advance was of
"“1ittle significance as an aid in forecasting thunderstorms.

The .result for January is shown in figure 1V. ' :

. Scherhag derived his probability curve from. "the auotient -
of the number of thunderstorm days and Trequency of days in :
which the mean pressure lies within certain ranges of pressure,
in. summex, as a function of pressure reduced to M.S.I. at '
Po.tvs'dam" v ) . . : : . S

© ~ In ‘the present work, probability curves were obtained

by dividing the thunderstorm-pressurs curvé by the normal press—
ure distribution curve. The results and curves obtained are -
shown in Figurs V, e I

As can be seen from figures 1 to 1V, tho populatiom of
both elements is so small below 1000 millibars that the probab-
ility curves (figure V) showed frequent fluctuations and ars
unreliable to the.loft of this point. : -

CONCLUSION. Tor the months of greatest thunderstorm frequency
in Sydney, i.c. November, Decamber, and January, thunderstorms
have rarely been observed following a 9. a.m. pressure above

1020 millibars. 4lso, above 1015 millibars tho probability of
thunderstorms. is less than 10 per cent for the nonths of Dscanber
and January. Betweon 1015 millibars and 1000 millibars the
probability rises to above 20 per . cent and at times above 30

per cent, the maximum probebility in sach case occurring well
below the mode of average 9 a.m. pressure. The probability

curve for Noverber as a fumetion of 9 a.m. pressure is a much

broader one.
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Henco,'. although some useful relationship can be obtained
between 9 a.m. pressurc and thunderstornm activity during the en-
suing 24 hours;, the relationship is not a spoctacular ome and
there are limitations inm its use for forecasting. It is again
stressed that in order to use these curves the occurremcc of
thunderstorms must be alrcady favoured by othor metsorologiecal
consideratiomns. | - o o

IMNIL.

The number of reports of hail in the Metropolitan.Arqa
from all avallable sources were tabulated over the 41 years.
Diagrams relating hailstorms and prececding 9 a.m. pressurcs .
“wers constructed for November, Deccrmber, January, and February,
in.Bhe. form of histograms, and these are shown 'in Figure V. In
these four momths 63 roports of hail wore noted over the 4] years,

In figure V1 the 9 2.m. pressure intorvels (in millibars.
and tenths) are again the abscissas, and the number of occurre-
nces of hail ior cach individual month, and for the whole group
of four months, shown as the ordinates. ' L

Hail, though an important phenomenon, is not a frequent
ome, and perhaps becausec of this nothiing vory conclusive canm be
drawn from the results from the point of view of the foreccastor,
oxcopt  Lo. say that, other things beimg ecqual, hail is most liko-
ly to follow 9 a,.m. pressures.above‘looa millibars and below
1015 millibars in the months dealt with. In Jamuary it is most
likely to follow 9 a.m. pressure in the range of 1002 to 1010
millibars. - »

 The following table gives & summary for each of the-
four mOnths.for the period 1912-1952 inclusive, of:-
. (1)”The”tota1 number of‘roports“of "Thunder heard“'in ﬁhe
Metropolitan Area. Column 1. = -

%fg)”The total number of reports of "Thunder heard"'PLUS‘

‘those of lightning sesn west of the coastline e
(Metropolitan Aroa), (i.c. the thunderstorm occurrences -
used- in the graphs). Column 2. : : " =

(3) The total number of reports of hail (Metropolitan Arca) .
Column 3. ' T

The 41 year monthly avcrages arc taken out for items (1)
and (2).
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. November _ Pecember ; January . February

(3) | (1) | (2)] (3

i
—~——

(2) | (3) | (1) | (

to

Lyl |6 |6

,Totélsﬁél'#ears--, ' ' ' T :
160 171 _24 164} 1964 11 1431168 |22 11C | 136] 6

~,?KVerage ,;'._I, (I e | o
4: O : et /.;;oo 4,0 it ';'oD 401 - 2'7 303 . "'"

——

Although data was extracted for all other months over the
41 yvear period. it was degided that it was insufficient to -
justify analysis. ocourrelhes of electrlcal storms and hail
being so much les ?cquenu. S .
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SOCIAI.ITEMS (continued)

A qlnne the last. number of A.M.li., C.W.3. hﬂo lost two
of its most charming adornments in the persons of DOROTHY ROYLE,
of Drafting Section, who became krs. Michael Parkes in November
1953 and DOROTEY BURKE of Typing whosc marriage will he celcbratud
at thé end of January, Though he doesn't gquitc qualify for the
role. of charming adornmeat, and in any case will not be lost to
C.W.B., HUGO CARRIGG of Staff Section is another who will be
plunging into the matrinonial secs in January, following in the
wake of CEDRIC FCSTER whose wedding took place in Decenber.

~The- stork-has not bBeén indctive during the last few
months of 1953 and congratulations are due to the following nen-
bers of the staff on the acquisition of children of the scx
specified :~ ARTHUR WOOLCOCK (daughter) VIN PYE (daughter)
- TONY. POWELL (son) JULIAIT CLITTORD (son),
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