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Sunshine and cloudiness over India
H. It. GANESAN
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(Roceioo<118 September1971)

All.",.TRACT. The rcletionehip between sunsh iue ann cl(lU(UIl~ hee lJC't>!1 st ud ied, hy utilising IlUn",hinl" and
cloudinl"'M (LLta for period 1953·100-5 in respect of 20 stations covering th e Indian latitud€'8. ]tl"J,'1't'tCl'ion analJ"Ilis has
been carried out and regression oouetente have been der ived. Th e total of 2995 samples [rum all the station.. for the
12 months of the )'car has yielded &8 high a correlation Ieotor &II O· M7.

The estimated values of bright houn of eunehtne agree very fovourably with those actually obecreed. The clourl
observations can thus be reliably ut ilised to supplement thu inst rumental mceeurem cnt e of sunshine to prevklc
suffioient dare for .the study of climato logy of duration of bright sunshine over India.

•

1. Introduction

The registration of duration of bright sunshine in
hours ha s been receiving considerable attention
particular ly in the arid and semi-arid regions of the
world for many years. because the sunshine provides
the more readily accessible source of cheap
energy , Large areas of the globe especially the
whole of t he ocean areas ha ve only sparse net work
for recon!ing duration of hright suns hine. On the
other hand, observations of cloud amount are avail­
able for almost all th e land and the ocean areas
and, t herefore, the cloud observations can he used
to snpplement t he instrumental measurements of
sunshine.

In India , even thongh the network of recording
br ight hours of sunshine with Campbell Stokes
sunshine recorders consists of about 100 stat ions
(61 Agr imet. stations and 39 India ~Ietcorologieal

Observatory stations), it is still considered th at
this network is not ade quate to provide the clima ­
tol ogy of duration of bright sunshine. In India
there arc about ·180 stations taking daily cloud ob­
servations at 0830 and 1;30 1ST and it is, t here ­
fore , po ible to estimate suns hine from cloudi­
ness. This papcr is a preliminary stndy directed
towards the con struction of conversion form ula ,

It is generally kn own that the duration of sun ­
shine is negatively associated with cloudiness,
Bilham (1938) has remarked that the relat ionship
between sunshine and cloudiness is not so simple and
direct as may appca r. Assuming condi t ions along
the path of the sun as random samples valid for
the ent ire visible sky, Conrad and Pollak (1950)
have shown that th e number of hours of available
sunshine SS can he obtained as -

SS = II (I-C) (I)
where, II is the durat ion from sunrise to sunset and
and C is the fraction of sky covered. They have

shown that the monthly values derived as above
differ from the actual by less t han 10 per cent.
~agaunathan el al. (196;) have esti mated-

SS' = II (I-C') (2)

for a ll the observatory st at ions in India, where
C' = (N' + N')/2 (C' = average amount of all
clouds, N' and ,N " arc average cloud amounts in
tenths of sky at 0800 and noo 1ST respectively).

A comparison of measurements of bright sun ­
shine expressed as percentages of possible duration
(time between sunrise a nd sunset ] with est ima tes
of cloud amounts brings out two interesting fea­
tures illust rated by data for New Delbi, given in
Table 1.

In the first place, it is seen that sum of percen­
tages of SS a nd cloudiness is greater th an 100 for
some months. If a sunshine reco rde r is considered
as a perfect inverse recorder of cloud, and if it is
able to bun. the card from the instant of sunrise
to the instant of sunset and if there is no diurnal
variation of cloud ' , th en (S +C) pcr cent should be
100. In the second place, it is seen that sum of
t he pcrcentages of SS and cloudiness is less than
100 for some mont hs. When the sun is very low
it fails to burn th e card.

Brooks (19'29) has derived-

S =(IOO -O) (I +t,-a'w) (3)

(where t, is the a moun t of thin cloud, a' = ,xmstant
and w is the frac tional duration of low sun) .
Rao cI aI. (196 6) ha ve studied th o relationship
between sunshine and cloudiness over Bombay for
th e rainy months, ~Iay to November. T hey have
shown tha t there is negative association for a ll the
months. The C.l's arc nearly O' 9 which a re high ly
significant even at I per cent level of significance .
ltao et al. (19;] ) have derived the relationship
between sunshine (1IIN ) ami cloudiness (I-III)

·l'huroit! w rtuin uuiuuut of cloud too thiu to prevent tho SS from burning the curd.
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