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NOTES ON GLOBAL RADIATION IN AUSTRALIA
by F. Loewe

Department of Meteorology, University of Melbourne
(Manuscript received 1 October 1956)

Since 1953 a network of six stations recording
global (sun plus sky on horizontal surface) radiation by
Robitzsch bimetallic actinographs has been in opératign in

Ausgfalia° Table 1 gives the monthly means (cal em”™
day~ ") and the annual sum (Kecal em ).

Comparing the global radiation during the first
and the second half=year one finds at all stations a marked
prevalence of radiation during the second half. But it
must be considered that compared with the times between the
solstices the second half year has more days of strong
radiation (23 - 31 December), the first half more days with
weak radiation (23 = 30 Juneg If one corrects for this
difference one finds (Table 2) that at most stations the
global radiation in the half years of equal extraterrestrial
solar radiation becomes practically identical. Only the
tropical stations Darwin and Garbutt retain a prevalence of
the second half year during which the cloudiness is markedly
smaller, .

To establish the conditions of global radiation
in more detail, Tables 3(a) - 3(f) have been calculated;
they contain the mean numbers of days with global radiations
of varying amounts per month and per year. As the monthly
distributions are based upon less than 100 observations, the
tenths are Witaout-significanceq Very dull days with less
than 50 cal/cm® occurred at all stations except Darwin;
but with the exception of Box Hill in winter they are very
rare, Atzfour stations daily radiation values exceeding
800 cal/em“ have been observed; the exceptions are
Williamtown and Darwin, At the latter station the maximum
global radiation has not exceeded 700 cal/em“, an indication
of the relatively small intensities at equatorial and low
latitude tropical stations, The mean maximum and minimum
values are given in greater detail in Table L.
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The maxima which refer to clear or mainly clear
days, have a smooth seasonal trend with highest values in
midsummer; the minima have a more irregular distribution as
they are based upon only two to three years and depend upon
the 6écurrence of days with continuous thick eloud cover
which are rare,; The lowest minima occur in midwinter, with
the exception of Darwin and Garbutt where they occur during
the rainy summer season, The ebsolute maxima, hi egt at
Garbutt, Guildford and Box Hill, reach 825-830 cal/cm<,

The greatest frequency of daily radiation is,
according to Table 3, found at most places and times near
the upper end of the seale for that month, This shows the
prevalence of days without clouds or with thin clouds over
most of Australia, It is interesting that this applies to
Darwin during the rainy season too. The only -exception,
apart from a slight indication at Guildford in July at the
height of therainy-season, is at Box Hill in winter and
spring where overeast days are frequent and where -even
with a smaller degree of cloudiness the screening effeet of
clouds upon the lower sun becomes- important. In the annual
means -the frequency has two maxima, with the -exception of
Darwin where the annual variation is small, The duplication
is caused by the frequency of clear days in summer and
winter when their velues change little, whilst in the
transitional seasons elear days have a bigger variation of
global radiation,

The differences of the radiation climate of the
different places is shown in the distribution of the
‘quartiles of the radiation distribution. Table 5 gives the
values for the limits of the quartiles and the limits of the
first and fourth quartiles as peércentages of the median
value,

: It can be expected that a close relation exists
between the monthly global radiation end the cloudiness of
the month, This -is fully corroborated by the correlation
between the deviations of the monthly mean global
radiation and the deviations of the monthly mean cloudiness
of the different months in the three-year period from the
average values for these three years as shown in Table 6,
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