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Diffuse solar (sky) radiation measurements over India

Y. DESIKAX, N. V. IYE R and C. G. RA1L1 LKAR

M<leorolOf} ic<ll Office, P OOII"

(ReceivrJ 9.8 October 19G8)

ABSTHACT. The paJX'r sum marises the rceulte of meeaurcmcn ta of di ffu se solar radiati on made at l\ net work of
10 s tations in India since 19:)8 . III highly polluted urban SU·ea.8 th e ratio of di(fl L'If' to 1l1ulml rB4.lia t iofl is almost twice
thM ill non.industrial n·~ion;l. . The diffu se ra'Jiatiun ha s "l"lO shown l\ marked increase in urban 8n'I\OI during the IIUlI
ten years.
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t . Introduction

Diftusc solar rad iation represents the shortwa ve
energy of solar origin scattered downwards by
gas molecules, aerosols or suspended particulat e
ms t tor , water va pour and clouds in tho ntmos
phore. TlIC variability in the amount and typo
of cloud haa predominat ing influence on tho
value of difluse radiation.

For a proper understanding of tho rad ia t ion
cl imatology or a region, apart from informat ion
on direct and globsI solar radiation, a knowb dgo of
tho dist ribution in the region of diffuso or sky
radiation is necessary . An 9~ssmout of the
radiat ion received from the sky a,......umes ~r"'~t

importance in problem." concerning the utili zu
tiou of solar energy, in illuminat ion stud ios and
in arohitoctural research , especially in tho tropics
whore the d iffuse radiation roaches vory high
levels.

Earlier published da ta on diffu<c solar N

diat ion refer to extensive observations at Bluo
H ill Observatory (lland and Wolhston 1952)
and Kew (Blackw ell 1954) and in Sonth Africa
(Drummond (956) and tho Belgium Congo
(Schuopp 1952). Whilo moasuroments of global
solar radiat ion have boon mado nt a largo number
of stntions in tho world , particularly du ring and
after tho IGY and IQSY, observations of diffuse
rad iat ion have not been so extensive. Obsor
vations of JifIuse radiat ion Were started at two
station" in India during tho IGY. TIIll results of
these meesuremcnts made at Poons and Delh i
during 1958 and 1959 have boon published p la ni
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and Chacko 1963). DiffWlo radiation measure
ments have now boon extended to 10 stations in
India and thoro are plans to extend them to 16
stations representing tho various climatic regions
of the coun try. The pr esent papor summarises tho
result s of measurements of difflLSO solar (sky)
radiat ion mndc at a network of 10 stat ious in
India since 1958.

2. Instrumentalequipment and method of measurement

Tho instrumental oquipmont usod for tho "con
tinuous rogistration of diffuse solar (sky) radiation
is the same as that usod p Iani , Chacko and Von
kiteshwnran 1962) for recording global solar radia
tion, tJiz., a Moll-Gorczynski pyranometcr· and
a Cambridge recording milli-voltmeter wit" tho
add ition of a Sehiiopp shading ring to ahado
thermopile element with it . two hem isphorical
glass domes from the direct sun. Tho shading ring
arrangement, tho ihstaliatiou of tho instrumental
equipment, tho correction to be applied for tho
sky inevitably obstructed by the ring, tho stan
dardi sat ion of instruments and the evaluation
rec ord s ow have alroa<ly boo" d iscussed in deta il
in ea rlier papc," (~lani at al. 1962, ~Ian i and
Chacko 1963).

3. Discussion 01data

3. 1. Scasonalooriatums in flijfuse solar mdialion
- Tho moon daily values of d ift'U80 solar rad iation
D in eal/Oln' for 10 stations, viz., Poona, Delhi,
Mad,as, Dum D UIll (Calcutta), Panj im (Goa ),
'Irivaudrum, Shillong, Ahmedabad, Nagpur
and Visakhapatnam arc given iu Table 1. Tho












