
Like any other large city, Melbourne experiences par
ticular days when the concentration of ozone in the air is 
particularly high. On average, Melbourne exceeds on 
one day in five the World Health Organization standard 
of 5 • 6 parts of ozone per hundred million. What happens 
on that day? After all, every business day, the same 
stream of traffic spews out the same pollutants. 

F r o m measurements m a d e in the early 

1970s , M r Ian Ga lba l ly o f the C S I R O 

D i v i s i o n o f A t m o s p h e r i c Phys ics s h o w e d 

that M e l b o u r n e ' s ' h igh-oxidan t days' are 

a s s o c i a t e d w i t h s u n n y days ( h i g h air 

t e m p e r a t u r e s ) and l i g h t t o m o d e r a t e 

w inds . O n average, this p h o t o c h e m i c a l air 

p o l l u t i o n w a s f o u n d to b e m o s t p r o 

n o u n c e d in autumn. 

Subsequent ly , the Vic to r i an Env i ron

ment Pro tec t ion Author i ty ( E P A ) has es

tabl ished a n u m b e r o f o z o n e - m o n i t o r i n g 

stations in M e l b o u r n e , and further facts 

about o z o n e po l l u t i on are n o w b e i n g un

covered . 

T h e particular a tmospher ic factors in

vo lved have b e c o m e the special study o f 

D r K e v i n Spi l lane o f the D i v i s i o n . U s i n g 

stat is t ics , m e t e o r o l o g y , and l abora to ry 

m o d e l s , h e has been trying to e lucidate 

what causes M e l b o u r n e ' s h igh -ox idan t 

days. O n e f ind ing is o f specia l signifi

c a n c e : the l oca t ion o f M e l b o u r n e wi th re

spect to the Austral ian alps is important in 

exacerbat ing o z o n e po l lu t ion . 

A s a starting po in t , D r Spi l lane se lec ted 

78 days dur ing 1975 and 1976 i n w h i c h 

o z o n e levels recorded by the E P A ex

c e e d e d the W H O standard (the E P A 

moni to r s o z o n e levels at e ight sites distri

buted a round M e l b o u r n e ) . 

O z o n e p o l l u t i o n is m o s t l ikely to o c c u r 

dur ing the 6 s u m m e r m o n t h s N o v e m b e r 

to Apr i l . O f D r Spi l lane 's 78 'event days ' , 

all but 8 o c c u r r e d dur ing this t ime. T h i s 

clearly s h o w s the w e l l - k n o w n effect o f 

sunsh ine , and especia l ly ul traviolet radia

t ion , in caus ing h igh o z o n e levels . 

L o o k i n g at the statistical spread o f the 

days, D r Spi l lane found that the average 

t ime — about 6 days — be tween s ingle 

h i g h - o z o n e days (or be tween the onse t o f 

spells o f s u c h days) c lose ly c o i n c i d e d wi th 

the average durat ion o f major weather pat

terns — s u c h as the t ime o f passage o f a 

h i g h or l o w pressure ce l l . Similar ly , the 

c h a n c e that a h i g h - o z o n e day wi l l b e fo l 

l o w e d by another parallels the c h a n c e s o f 

o n e ho t day f o l l o w i n g another . In other 

words , the weather 's 'persistence', , w h i c h 

is exp la ined in the article o n page 15, a lso 

governs o z o n e po l lu t ion . 

T h e d i scovery that the weather c o n 

trol led o z o n e levels so c lose ly e n c o u r a g e d 

D r Sp i l l ane to l o o k for m o r e deta i led 

weather effects. E x a m i n i n g past weather 

charts, h e f o u n d that, f rom N o v e m b e r to 

Apr i l , h i g h - o z o n e days were a lmos t invar

iably associa ted wi th the pass ing o f a h i g h 

pressure r idge across M e l b o u r n e . 

Ozone levels are probably 
higher out of Melbourne, 
where there are no 
monitoring stations. 

T h e impor t ance o f this f ind ing is that it 

makes it pos s ib l e to predict w h e n the fo l 

l o w i n g day wi l l be m e t e o r o l o g i c a l l y suit

able for o z o n e format ion and s o steps can 

be taken to lessen its bu i ld-up . F o r e x a m 

p le , a l i c e n c e c lause in the opera t ion o f the 

N e w p o r t p o w e r station a l l ows the E P A 

to c l o s e d o w n the station if the Author i ty 

d e e m s it warranted. It 's better to take ac

t ion the day before than wait unt i l m o s t o f 

the d a m a g e is d o n e . 

Something in the wind 

D r S p i l l a n e a l s o e l u c i d a t e d o t h e r 

m e t e o r o l o g i c a l factors m a k i n g o z o n e p o l 

lu t ion w o r s e . L a c k o f w i n d is an o b v i o u s 

o n e — h e f o u n d that 2 out o f every 3 

h i g h - o z o n e days occu r red wi th l ight or n o 

w i n d . 

H o w e v e r , the cond i t i ons m a k i n g M e l 

bou rne m o s t suscept ib le to really h i g h 

levels o f o z o n e are those w h e n bay and sea 

breezes p r e d o m i n a t e . W h a t happens is 

that p o l l u t i o n is taken away at n ight by an 

off-shore b reeze , o n l y to be b rough t back 

the f o l l o w i n g m o r n i n g by an on - shore 

breeze . S u c h breezes are a w e l l - k n o w n 

feature o f h igh-ox idan t days i n a number 

o f coas ta l c i t ies , i n c l u d i n g T o k y o and 

Sydney . In M e l b o u r n e , D r Spi l lane f o u n d 

that the in f luence o f a bay or sea breeze 

c o u l d be seen o n 2 o f every 3 po l lu t ion 

days. 

L o o k i n g at the effect o f w i n d s in m o r e 

detail , D r Spi l lane ' s studies s h o w e d that 

h i g h - o z o n e p o l l u t i o n w a s m o s t c o m 

m o n l y associa ted wi th a pressure-gradient 
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Towing this scale model of Victoria 
through a tank of water simulated the 
effects of wind on Melbourne's smogs. 

w i n d f r o m the nor th -eas t . U n a b l e to 
exp la in w h y , h e resorted to bu i l d ing a 
scale m o d e l o f V ic to r i a (see the p ic ture) to 
investigate the effect o f m o u n t a i n ranges . 
T h e m o d e l was t o w e d th rough a tank o f 
water to s imula te w ind , and p l u m e s o f dye 
were p u m p e d th rough or i f ices loca ted i n 
v a r i o u s p o s i t i o n s to m i m i c p o l l u t i o n 
e m i s s i o n . 

A vortex 

R e c o r d e d o n m o v i e f i lm, the exper iment 
s h o w e d the unmis takeable effect o f the 
Austra l ian alps i n caus ing the format ion 
o f a vor tex , centred o n Port Ph i l l ip Bay 
and wi th a diameter o f s o m e 100 k m . T h e 
result is that emiss ions bu i ld u p i n it and 
stagnate overnight . 

A similar vor tex effect c a n s o m e t i m e s 
be seen o n satellite pho tographs where 
eddies f o r m i n the wake o f h i g h is lands. 
Similar e v i d e n c e for the actual appear
ance o f a vortex around M e l b o u r n e has 
no t yet b e e n seen , but indirect ev idence is 
pretty c o n c l u s i v e . A v i a t i o n charts fre
quent ly s h o w a south-easterly f l o w o n 
Weste rnpor t and Port Ph i l l ip Bays, de
spite a general north-easterly w i n d . F o g 
often gets caugh t in the (postulated) vor
tex t o o . A t M e l b o u r n e Ai rpor t , aircraft 
cont ro l le rs frequently observe f o g m o v i n g 
f r o m t h e s o u t h - w e s t w h e n n o r t h -
easterlies w o u l d b e expec ted . 

T h e unfor tunate i m p l i c a t i o n o f this 
vor tex is that p o l l u t i o n genera ted any
w h e r e i n the v i c i n i t y o f M e l b o u r n e , 
G e e l o n g , A l t o n a , or Westernpor t c o u l d 
poss ib ly re-circulate in it. D e v e l o p m e n t o f 

n e w industr ies wi thin this range — such 
as the p roposed pe t rochemica l works at 
Port W i l s o n — wi l l therefore need to be 
c lo se ly assessed for their poss ib le po l lu 
t ion effect o n M e l b o u r n e . 

Even po l l u t i on f rom the L a T r o b e Val 
ley c o u l d affect M e l b o u r n e . D r Spi l lane 's 
m o d e l indicated that, wi th easterly winds , 
po l l u t i on sources in the nor th o f the Va l 
ley c o u l d poss ib ly j o i n a vor tex fo rmed by 
the B a w B a w R a n g e s and again its centre 
w o u l d b e near M e l b o u r n e . H o w e v e r , 
future industrial d e v e l o p m e n t in the L a 
T r o b e Va l l ey (coal - to-o i l plants and the 
l ike) w o u l d probably b e loca ted in the 
south , and so po l lu t ion w o u l d , acco rd ing 
to the m o d e l , be swept out to Bass Strait. 

A s we l l as w ind , D r Spi l lane was able to 
p i n - p o i n t o ther m e t e o r o l o g i c a l factors 
r e s p o n s i b l e for b a d - p o l l u t i o n days i n 
M e l b o u r n e . Briefly, these i n c l u d e d the 
appearance o f a l o w invers ion layer (often 
at a he igh t o f o n l y 4 0 0 metres) , and a cer
tain m i n i m u m durat ion and intensity o f 
sunsh ine . H o w e v e r , the dominan t factor 
is clearly the passage o f a h i g h pressure 
system over Vic to r i a . It is a factor that 
Me lbou rn i t e s c o u l d we l l keep i n m i n d 
w h e n they l o o k at their s u m m e r weather 
maps . It c o u l d m e a n m o r e than just a fine 
day. 

Danger levels 

But to keep the s ign i f icance o f o z o n e p o l 
lu t ion in perspect ive, it is wor th w h i l e 
p o i n t i n g ou t that the m a x i m u m o z o n e 
reading ever recorded in M e l b o u r n e is 25 
parts per hundred m i l l i o n at Mar iby rnong 
in 1976. T h a t is m o r e than four t imes the 
W H O standard level , but the standard 
has been set conservat ively. T h e Uni ted 

States at the end o f last year raised their 
regula t ion level to 10—12 p .p .h .m. 

A b o v e 2 5 , there is s o m e poss ibi l i ty that 
p e o p l e , pa r t i cu la r ly c h i l d r e n p l a y i n g , 
c o u l d b e adversely affected, a c c o r d i n g to 
the V ic to r i an E P A . T h i s level o f o z o n e 
c o u l d cause chest pains , eye and l u n g irri
tation, and damage to plants and s o m e 
bu i ld ing materials. 

Wha t D r Spi l lane w o u l d l ike to po in t 
o u t is that o z o n e l e v e l s are p r o b a b l y 
h igher out o f M e l b o u r n e , where there are 
n o m o n i t o r i n g stations, than i n it. 

O f the present m o n i t o r i n g stations, the 
o n e at suburban M a r i b y r n o n g records the 
h ighes t levels m o s t frequently because it 
is g e n e r a l l y d o w n w i n d o f t he u r b a n 
source o f o z o n e . W i t h i n the ci ty, con t inu 
ing nitr ic o x i d e emis s ions serve to keep 
the o z o n e level d o w n , but in the count ry , 
solar radiat ion ac t ing o n the p o l l u t i o n 
c l o u d wi l l increase the o z o n e level . T h u s , 
C a m p b e l l t o w n o n the outskirts o f Sydney 
has r eco rded h igher levels than the city 
itself, as have areas outs ide T o k y o , w h i c h 
o n o c c a s i o n have rece ived damage to r ice 
and fruit c r o p s . 

Other researchers f rom the D i v i s i o n o f 
A t m o s p h e r i c Phys ics are n o w us ing an 
aircraft to m o n i t o r M e l b o u r n e ' s po l lu t ion 
c l o u d and to c h e c k whether D r Spi l lane 's 
c o n c e r n is bo rne out . 

More about the topic 

A t m o s p h e r i c cha rac t e r i s t i c s o n h i g h -
ox idan t days in M e l b o u r n e . K . T . Spi l 
lane. Clean Air, N o v e m b e r 1978,50—6. 

Surface o z o n e observat ions at A s p e n d a l e , 
V i c t o r i a , 1 9 6 4 - 1 9 7 0 . I. E . Ga lba l ly . 
Atmospheric Environment, 1 9 7 1 , 5, 
1 5 - 2 5 . 
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