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1. Introduction

Using ~\ ngstrom's meth od, various attempts
have been made to estimate solar radiation from
sunshine data by deriving a linear relationship
between the ratio of the radiation actually received
to that expected with clear sky with the mtio
of the actual to the possible hours of bright sunshine
expressed as percentage for the day as a whole.

It may be argned that the usc of daily percen·
tnge values of the sunshiuc will lead to incorrect
..st imates on cloudy days, as the actual hourly
distribut ion of the total bright sunshine hours
will markedly influence the radiation receipt .
It was, therefore, decided to compare the actual
values of radiution at )Iadras, Poona, Calcutta,
New Delhi and Trivandrum with the estimated
values using the following formula involving the
hourly instead of the daily valu..s of sunshine, vi:.,

Q=E(xxY)+[Qo-E(x xy)] x K (1)

where, Q=the solar radiation received,
x=the expected clear sky radiat ion

pertaining to an hour,
y=the pereentnge of bright sunshin e

for that hour,
Qo= the expected clear sky radiation

for the whole day and
K=the transmission ratio for the most

predominent cloud type for the
month under consideration.

For the usc of the above formula , it is necessarv
to have estimates of the mean da ily clear sky
radiation and its hourly distribution. As actual
records of clear sky radia tion could not be had
for the monsoon months, it was initially decided
to compare the mean monthly radiation values
recorded on clear days at these stations with those
estimated by Ramdas and Yegnanarayanan (1954).

The comparison showed that the clear day values
of Ramdas and Ycgnanarayanan arc about 15
per cent greater than the observed values, except

at Dum Dum where the over-e••timation is 30 per
cent and is perhaps du e to the presence of larger
quanti ties of suspended industrial impurities.

So in these studies for tho,", months for which
actual data of clear day radiation were not avnilable
the Q. values were taken as 7i8th of those of
Hamdas and Yegnanarayanan.

The hourly distribution of the total clear clay
radiat ion was obtained by multiplying the hourly
values of extra-terrestrial radiation for the station
ill question (Venkataraman and Krishunmurthy
1965) by the clear day surface radiation ratios
which can be defined as the amoun t of radiation
received on a horizontal surface to that, as would
have been incident on it at the top of the
atmosphere.

In th e above formula the value of K will be of
significance only dnring th e monsoon period when
a significant amount of radiation is receiv ed
during the periods when direct radiation from tho
sun is cut off by the clouds, The value of QiQ.
for the overcast days in the monsoon months at
Delhi, Poona, Calcutta and the ) Iadras was fonnel
to range from 0·3 1<> 0·4. Also considering the
monsoon cloud types and making a reference
to the work of Haurwitz (1948), ~lani. Chacko
and Venkitesbwaran (1962) the value of K was
taken as 0·4.

The percentage deviation of the computed values
obtained by using the above formula from th e
observed vain..s can be seen in Table 1. This
shows only 3 of the average values to exceed ±
]0 per cent deviation. The agreement was also
seen to be good even on an yearly basis with
only 21 of the 192 values exceeding a variation
of ± 8 per cent .

Since the application of the above formula for
a network of 52 sunshine recording stations would
have required an elaborate computation effort
it was decided to dete rmine the effect of using the
daily average sunshine values in place of t he












