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SIMULTANEOUS RAIN OVER CENTRAL AND SOUTH BASTERN -
. NEW-SOUTH WALES AS APPLIED TO A NETWORK OF .
T HIGH VOLTAGH TRANSIISSION LINZS. -'
o _ by C.J. Wiesner * » -
(Climatological Scetiom, Weather Burcau, Sydney)
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Introduction. L

4n interconnected metwork of high voltage (132 kv)
electric power limes i1s proposed for Central and South Bastoern
N.S,W. Such high voltage tramsmission lines are affeceted by
climatic oloments in many ways (Kormfehl 1951) and usuwally tho
woather comditioms to which they arc subjected ecan be described
by simple statisties, However, coromal losses from such high
voltage lines comstitute a particular problem (Societe Frameeisc
des Electricians 1949) which is at its most critical level when
raim occurs simultancously over the entire network.  Informat-
lon on the distribution and duration of rain over am drea is
mot readily availabhle and, accordingly, am attempt has becn
made, in this paper to asscss the numbgr of hours, in am oxt--
rome yoar and in & normal year, whem precipitation has occurrcd
simultangously over the soparatt and combincd motworks of pow- -
or lines which are to serve the following areas -~ . o :

The coastal arca - Kiama to Newcastle,
The inland area - Goulburn, Jindabyne,, Albury,
o Yanco, Orange and Lithgow.
- The combimed arca of coast and .inland including
the necessary connecting links.,

..The investigation. has beern extended and. graphs dorived,
to shqow the relatiom botween the percontages of the ragspoective
cloectrical networks under rain at the onec timoe and the number. .. .
of hours that this has occurrod in the extreme and normal ycars.,
2. Periods of Simultancous Rain. S S

- The informabiom available constituted the synoptic
reports of the Meteorological Branch, the isobaric maps const-—
ructed from them, and limited rceeords from pluviometeTs at.
Cowra, Wagga, Canborra. and Sydney. A4t the first! two statiomns,.
records were comparatively short and good continuity had been
maintainmed only &b Sydmey. TFor this reason and .also:as.tho
extreme case was of most importance, tho yocar 1950 was sclec—-
tod as the most.suitébls yoar in which all pluviometers wero

x'driginaily read'ét the AN Z A:A S:conférémce,f3§dnay;
dugust 1952,



in operatlon.and:whlch,WDuld mcst Te
comditiom. . ot : e i
The hours durlng whlch:ralnaoccurred at séch of the
four stations were block graphed on the ome time scale so that
the periods ‘when-rain coimclded at two or'moré places could be
easily extractoed,
Tno rosult for 1950 is as follows:-.

TABLE Lo

;m_}Number of 001ncldent hours of raln in 1950 determlned
T “fron pluviometer Técords.

- Cowra -~ Wagga - Canberra - Sydney - 48 hourS'.”;,

- “"Cowra - Wagga - Cenmberra , 95 hours .

- Qowra- - Wagga - _.ig“ﬂ”"'AA-~* 158 hours . - .

“Cowra - Camberra . R . 232 howurs . . .
- Wagga - Canberra . _ .o . 191 hours:- .. .
~. Sydney ~"Cowra. -~~~ .'.°. . .. 25} hours. . . ..

" Sydney- - Wegga - . ..U, 7 . 7 108 hours .- ...

’Sydnev = Cambcr*a R PR A 21 hours.l L

' The block graph -also showed'that 1n,the perlod of o
48 hours of 001n01dent raln at all. statlons only 13§ hours occ—ffb
urred between 6 a.m. end 6 p.m. and the remalnlng 345 occurread
during the nmight. Comtimuous psriods of 8 hours: e01noldont
rain also occurredAbut ‘mo one perlo@ excee@ed this flgure.

The dlstm¢butlon of" the uluv1ometers was fairly wids
and the coincidence~-of rain at’ two or more. stations was consid-
gred to indicate the prosomec of a wide spread rain systam.

pLe The metoorologloal “dUSGS and the nature of. suoh exten—.
sive- ralns héve been desecribed by Choate. (1940) in America,
Phillpot (1949) in-N.S.W., and Hunt (1909) in S.E. Australla.
Recent work in Australia has also been done by F@ley (1955)

AS 'a meansg of conflrmlng the ev1dence of the pluv1ome-»*r”

ters," the symoptic ‘charts for ‘1950 were gxamlned, particularly .

on those &ays when rain was- coex1stent ‘for some hours at all’“,:.mf

pluviometer statlo oz, Jaduery 18=19&h; ‘February Gth
Junc Vth Octobor l9th Oat@bcr 25th and Novumbcr 24th, .

Thu svnoptlc 51tuatlon.was 51m11ar on each.of the aboveiy;
occasions and “showed a “tropical t¥pe trough with active rain
producing cemtres over Bastorn Austiralia. There werc ccmplemen-
tary anticyclones over Now Zecaland and Southern Australian :
waters. * These “troughs ‘exi8t6d in thé area for some days: but
while statlonary, were quiescent and gave diurnal ‘and patchy
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rain. When the®troughs moved, usually to the east, the precipi-
tetion was wide spread and comtinuous. The symoptic reports
indicated duratioms of up t6 8 hours rain over the whole of the
Central and South-Eastern part of N.S.W., and also comnfirmed -
that most of the rain occurred at night, :

The examination of the symnoptic charts supported the
contention that tae pluviometers gave a reliable indication of
the "extent "and duration of the wide spread rains. o

It‘might,vtherefore, be ststed that 100% of the resp-
ective dlectrieal networks werec under raim as follows: -

Inland network for 95 hours.
Combined network for 48 hours.

The coastal network was represemted by one pluvidmoter
omly &b Sydney but a Tigure in exeoss of 200 hours would not be
unkikely as Sydnoy-Cowre had 251 hours of coincident rain,

- -. Thc block graph of the pluviometer records gave a limit
to tho numbor of. hours when simultancous raim oceurred in 1950
but no information on the mumber of hours when cortain percemt- -
ages of the limes werc under raims To derive this a eloser
oxamipation was made of tho hours of rainfall expcricnced in
each day. : _ :

The distribution.of rain along the coast in 1950,

_.In order tb form am estimatc of the number of hours . ‘
when raim occurred simultansously from Kiama to Newcastle and |
also, Vo detormime thc mumber of hours when cortain porecnt-. -
ages of the coastal network were under rain, the pluviometer
records at Sydney. Weather Bureau wers examined more closcly.

© -~ The calcndar days of rain in 1950 were classified
according to the number of hours of rain which fell in dach
day. Thes¢ are shown in Tablc 2 and were takem as reproscnt-
ing the number of rainfall systams of various duration and
which affected the coast Kiama to Newcastle in 1950,

The duration of a rainfall system was considered to
indicate its extent for the following reasons.

(a) Movement of air, either aloft or along the surface
is an essential feature of rain systoms (.Starr, 1942)
and detalils of these movements arc given in many .
publications (.Choat 1940, Hunt 1894, 1909,  Loewe 1045,
Phillpot 1949) :
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PERCFNTAGE QF COASLAI.KFTWORK AND HOURS OF RAINFALL
19500 (BAQED ON TABILIE. 2)
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(b) If a rain system moved or established itself at a speod
of 20 mph from the south it sould take about 6% hours to
cover the area Klama to Newcastle. A check of symoptic
charts for those days on which a duratiom of 6% hours

~rain or more cocurred wes made to detemmine the extent
"0f the rain and confirmed that the wsather systems on -
these days wore sufficiently wide spread to cover the
coastial network. '

(c) The blaock graphs referred o above showed that when rain
wag simultaneous it was also of long duratiom,

. (d) 4Also the greatver the duration the greater area it cover-.
6d ané the larger the number of simultancous hours of
rain over the motwork, ’ '

(8) The arce alomg the coast was comsidered to be a homogen-.
sous meheorclogical zone and the data from Sydmey would -
thus represent the character of the rain systems affects

ing i%.

' By excluding those days in Table 2 with less than 7 hours
rainfall, the remaining rain systems of longer durations were
active for a period. of 296 hours in 1950 &t Sydney. This was
accepted as imdicating the hours when the entire network from
Kiama to Newcastile was completely under rain.

These days with Jess than 7 hours rainfall were taken as
affecting simuitansously smaller portioms of the network and a
oloser examination was made of tham.

As the duration of & rain system deoreased, thon either
a smaller area was covored by it, or the arca affected was pron-
ortiomal to the duratiom of the rain system. For cXample, on
those days, and with those weather systems, whon 5% hours rain
was received, then 11/13ths of the area (or 85%) nmight be expcct-
ed to bhe affected by the system,

Similarly with a system of 4% hours ‘duration 9/13ths was
affected or 9% ete. The respective percentages are shown in
Tablc. 3.

A As a rain system which covered only portion of the net-
work moved, it passcd succcazively OvVer other parts of that nelb-
work and so gave additiomel hours appropriate to that percentage
of the network under rein. To allow for this, welghting factors
2, 3, 4, 5, 6, & 7, werc applicd to rain systcms of 5%, 4%, 3%, - -

‘_ 21 12 and $ hour durations respcetivcly. For ozamplc, a rain

L
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system of 5% hours duration odeupied 110 of the 135 miles Kiama
to Newcastle (85%) aad approximaetely another hour: (making two
in all) would be occupied by the system in moving over the re-
maimning distance and at the seme time still covering 85% of
the notwork. Tn a similer way a rain system of 4% hours
occupied 90 of the 135 miles and an additiomal 2 hours mak-
ing 3 im all were invelved for 69% of the network. '

_ - These systems of lomger duration (D64 hrs.).alsc
contributed to the mumber of hours expsrisnced by portion of
the networks léss than 100%. For-example, & 10 hour raim
system. covered 1/13tk, 3/13ths, 5/13ths otc., of the. B
Neweastle-Kiama route im turn and provided a comtribution to . .. 3
the: nmumber of hours for those respactive portions of the.net- - :
work. Allowamce for this effect was made in Table 3. ‘ -

, With $he ahove eorrecctions made, the number of hours
that a rain systen covered a certain percentage of tho area
was known. By-making the figures cunulative, a graph was drawn
of the peiventage ol the nmobwork against the mumber of hours -of
rainfall it expericmeeds Ths cmpirical fomule relating the -
peresmtage of the eoastal metwork (P) to the number of hours . .
- of rainfall (H) was of the form P = C 4 A loge H; where C-and A |
are oonstanrts, and H is showm in Figures 1l and 3, : A discrep-
ancy in the distribution at the 30% stagé and lower was cor-
.Sldered to be due to the preponderance of short shower type
rains on the coast and particularly at Sydmey Weather Burcau.
Such a feature docs not occur at the inland places. ”

The Distribution of Rainfall over the Inlend Notworks.

- The projected power lines west of the Dividing Renge
lay within an area about 200 milés square south and west of
Lithgow and the distributiom of rainfall over this arca was o
comsidercd. The.durations and mmbors of the rain systems -~ -~ .
affecting this area im 1950 wero obtained from the pluviometers . .

at Cacberra, Cowra and Wagga and arc listsd in Table 4.

<"" It was comsidorcd that-a system with a duration of at
least -10 hours was nocessary befors rainfall would £all simul-
tancously over the whole area., Proccceding ir a similar way as
with the coastal nebwork, a figure of 85 hours was derived as
the number of hours of simultancous rain compared with the
figure of 95 hourz obtained from the records. This agroament
was rsasonable, :

. By cxamining the rain systems of duration less than
10 hours the relation between the percentages of the inland
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DURNTION‘OF RATHFALL -ON ‘RAIN DAYS 1950 ;

- INLAND AND COMBINED NETWORKS, o
(Frum Pluviometer Records at -Cowra, Canberra - & Wagga)

amd at Cowra, Canberra Wagga and Sydney. : )
Duration Inland Network - gpmblned Network
of Rain.in | o8 . 1 . L a| o3 - e
mows, | FE F3E  gRE BA 4R gF
S ~RS - 8331 PY. R 0
0~ 1,00 | 35,7  118,0 42,0 135,3
1,01 - 2,00 | 13,7 82,3 17,8 9343
2,01 - 3,00 | 13.0 69,6 13,8 65,5
] 3.01.- 4,00 |i-12.3 56,6 12,3 61,8 ~
14,01 .~ 5,00 |7 6,3 44,3 7.8 49,5
,V.O*TL 6,00 | 5,7 38,0 6,8 41,8
6,01 ~- 7,00 47 32,3 4,0 35,0
7 01 "'".‘ 8.00 . 507 27.07 505 3100
8s01 = 9,00 1 3.7 24,0 3,3 25,8
19,01~ 10,00 | 3.3 20,3 - 3.3 22,5
110,01 - 12,00 2.7 17.0 85,5 - 263 19,3
11,01 - 12,00, | @ '2,7 14,3 68,3 2.8 17,0
12, Oldﬁtls;OO' 20 11.7 . 54,0 |- 2,0 14,3
13,01 - 14,00 | 2.3 9.7 48,3 2.8 12,3 &
14,01 = 15,00 | 1.G. 753 32,6 - .8 9.5 - N
15,01 - 16,00 "% 1,7 6,3 25,3 1.5 - 8.8 40,5
16,01 - 17,00 3 4.7 19,0 5 7.3 31,8
17.01 - 18,00 1.0 4.3 14,5 1.0 . - 648 24,5
18,01 - 19.0C o7 3.3 10,0 1.3 5,8 17.8
19,01 - 20,00 23 2,7 - 6.7 1.C . 4,5 ., 12,0
20,01 - 21,00 | 7 1.3 2,3 . 4,0 1.3 . 3.5 7.
28101 = 22,00 | . .7 1,0 1.5 | 1,0 2.5 4,
22,01 - 23,00 - LB o6 .8 1.3 1.
25.01 - 24900 h ‘93“5«-.. 05, ,3' ) 05 ' e 05, ‘e







