
Tracking the effects of Melbourne
,
s
 

smog
 
ATMOSPHERIC pollution significantly 

reduces the amount of short-wave solar 
radiation reaching Melbourne, according 
to a paper recently presented by Monash 
geography department researchers to the 
8th International Clean Air Conference in 
Melbourne. 

The reduction in Melbourne is comparable 
to other large urban centres. 

The paper by honours student Daniel 
Lehrer and Or Nigel Tapper, based on 
Lehrer's honours research. is the first attempt 
to quantify the effects of poll ution on solar 
radiat ion in Melbourne. 

The research involved determining 
pollution effects on direct beam solar 
radiation on eight occasions when conditions 
permitted dur ing the autumn and winter of 
1983. 

Direct beam solar radiation is that part of 
the sun's radiation that is not absorbed or 
scattered by gases and aerosol in the 
atmosphere and reaches the ground directly. 

In the research. a number of instrumented 
automobile "traverses" were made across 
Melbourne. Solar radiation measurements 
were correlated with actual or estimated EPA 
airborne particle index (pollution) readings for 
various stages of the route. 

Starting at Rockbank . the traverse 
proceeded into the city along the Western 
Highway. through the city centre. then along 
the South Eastern Freeway and 8urwood 
Highway. term inating along the Mt 
Dandenong Tourist Road. near Sherbrooke 
Forest. 

Radiation readings were converted into 
"atmospheric transmissiv ity" readings . which 
express the proportion of direct beam 
rad iat ion that would penetrate the 
atmosphere w ith the sun at its zenith . 

As such a measure is independent of time 
and latitude. Tapper says. it is a very useful 
measure for the examinat ion of urban effects 
on the transmission of solar radiation. 

The highest average transmissivities. 
0.750 and 0.747 (an indication of light pol­
lution) were recorded at Sherbrooke and 
Rockbank . on the rural " fringe" . 

The lowest average transmissivity. 0 .720 
(an indication of moderate pollution) was 
recorded in industrial Footscray. 

Continued 'rom Page 7 

Frozen embryo 
It will improve the efficiency of the IVF 

procedure by reducing the risk of multiple 
pregnancies and reduc ing the need for 
repeated egg collection. 

" Freeze thawing will also assist embryo 
donation:' he says, "as better matching of 
donors and recipients w ill be possible by 
storing donor egg-embryos in banks. 

"In potentially serious diseases affecting 
women. fertility may be ensured by storing 
embryos for future use:' 
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The Ma y 22 troverse (a bov e ) show s the influe nce 
o f a E-Sf air flow . Pollution le vel s increose d 
gradually through the easte rn subu rbs o nd cen frol 
city, rising ropi dly to a peak west o f the city 
centre, then toiling off. 
Right: Dr Nigel Top per . 

Urban atmospheric transmissivities were 
reduced . on average. by about six per cent 
compared to surrounding rural areas. Tapper 
says, This is equivalent to a reduction in 
direct beam solar radiation of , 0 per cent. 

The maximum reduction in transmissivity 
of 10 per cent {equivalent to a reduction of 
18 per cent in direct beam solar radiation) 
occurred in conjunction with the highest 
levels of pollution observed . 

Tapper says the influence of wind is 
shown by the traverse of May 22 illustrated 
on this page. Under a general E-SE air flow. 
pollution levels increased gradually through 
Melbourne's eastern suburbs and central city 
area, rising rapidly to a peak west of the city 
centre. then tailing off into the outer western 
suburbs. 

Atmospheric transrnissivities were an 
almost perfect inversion of this pattern. The 
maximum depletion of solar radiation (0 .684) 
occu rred in Footscrav, immediately west of 
the central city . 

"Advect ive influences such as these may 
have important impl ications for Melbourne's 
eastern suburbs given the relatively high fre­
quency of winds from the north and west, es­
pecially in winter." he says. 

Tapper says the effects of pollution on 
solar radiation are a matter of concern for a 
variety of reasons. 

Apart from the climatic effect. the 
absorption and scattering of radiation is 
important in terms of visibility. lighting and 
colour perception. 

" Similarly a reduct ion of short-wave 
radiation (especially in the shorter wave­
lengths):' he says. " if severe enough. could 
reduce plant photosynthesis and affect the 
body 's production of Vitamin D. but a 
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possible benefit could be a reduction in skin 
cancer, 

" Depletion of short-wave radiation also 
has a detrimental effect on the effi ciency of 
solar collectors in urban areas." 

Tapper stresses that the results of the 
research are based on a limited number of 
t raverses. and as such. can only be regarded 
as a preliminary attempt at quantifying the 
effects of Melbourne 's pollution on solar 
radiation. 

" Future work will seek to expand this 
rather meagre data base:' he says. " and will 
cons ider pollution influences on diffuse 
radiation as well . 

" Diffuse radiation is that part of solar 
radiation that is scattered dOl!Vnwards to the 
ground by gases and aero,sol in the 
atmosphere and tends to increase as direct 
beam solar radiation is depleted by pollution. 

" Future research will elsa examine the 
effect of pollution on different wave-lengths 
of short -wave radiat ion." 
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