
Mausam, (1983), 3-1, 4, 425·430

551.521.63 (547.1)

Ultraviolet radiation measu rements at Pune

O. C HA CKO, C. G. RA HAL KAR and V. D ESIKAN

Central Radiation Laboratory; Meteorological Office, Pune
(Received 3 March 1981)

IIIt - "; 1972-7 3 ....\t!'l~" ( 18° . " 73' ~' ) if~mrr-iir.r~('i""l~n~Prrntif.,...mr,;:'" '.I'i
>ITt 'iI'mT 11 ~A 290- 390 'ft. qr . <roT~ ~m~ .m:~ W<nvr ("r. '!.IiI.'II") .. 'll't~~ I

<A 'II'( oj~r<tf<;r """,,'i'rml I 6 "", . / if . >ft.' 'll't ito '!. .r. 31ft. .;: "'" q~ ~'l ~ I !Iftw.;r .. lfril ~
oi\orr 1 2- 20 v-r. /if . q). '1'* . ~ it ,ii,,,,,,, q T'... f.r>'f 'Wf!'l'! 'Iftm..~ ;RmF<! "'" ~ I it. '1.° '!i' 31ft. >ITt
~'h',,'1<~ (it. 'ITt.) "" "1'!'" 4llfttm...~~ ,,'I< ,i't'l'r.I'l " "i! ,,'I< ..... ~ I "1'ffi' ~ ft:'f ~r
~ ~ 'I'IT ~Mip: ~ aW-""'fl! iim ~ I

>1)' '1:' .). "n: . ",r<iVu<,,"" ,"" ."'ral q ..Mip: 'l"I 3 . 9 'f;<f. /ii. "r .' /okr31'I<.mm'l if 2. 0 ""./ii. >ft.'/
.m ,; '1'!1l'1 ~ I 'JI1Wll'! ;~~ 'l""" ..~ .. "'1m it. '!. iii. '11" ~I'<f ~I'!t ~ I .

'I). '1." .) . 'lIT ' 'l1:'"~ 'l'T ",'r{ >"1'0 ~>tl'l ';f~ 'Iii ~31r I a'lTfit.~ .;: amrmr .. ojim 1fT'i\ q
trrffim '{flf '" m.. rn,",) r'lf"",,""",)")~,,~ tr{ I

A BSTRACT. Result s of measurements of global solar ultraviolet radiation in the wave length
range 290--390 o m received from the sun and sky o n a horizontal surface (GUVR) using an Eppley
ultrav iolet radiometer at Pune ( 18 N . 73 E) du ring 1972-73 arc presented.

During the yea r on an averag e about 16 cal /cmt arc received daily l1S GUVR. the daily values
ranging from 12·20 cal /cm' / c.Iay with lower values in winter, due to the lower solar elevation angles
at this. lime. The proportio n of GUVR to global so lar radiatio n (G R) is about" per cent with lower
values. again in winter . Thi s ratio also ..'a ries during the day, being a maximum at noon.

T he Olean hourly values of G U VR is about 3.9 cal / cm'/hour at noon in summer and about
2.0 c'll /cm!/hour in winter. In genera l more GUVR is rece ived in the forenoon than in the afternoo n.

N o marked influence o f turbidity on the GUVR has been observed. However, the hourly values
around 1I00n sho w a decreasing trend wi th increasing turbidity.

r. Intro ductio n

Although ultraviolet radiation, contained in the
wavelength run ge 290..390 nrn, f~rn.1S an insignifi­
cant portion of the tOI '.'-' solar radiative energy flux,
its measurement IS of Vital importan ce In many fields.
It is responsible for the di ssociation of ozone molecules
in the upper atmosphe re a nd plays a role, in delermining
the equilibrium. a'!'oun.ts of stratos ph; " e o~one layer.
Ultraviolet radiat ion IS also biologically Important,
being a n effective bactericide, ca uses hemolysis and
erythema, acts as a n albumen coagulant and affects
living organi sms in other ways.

Considerable work has been done, since Rodinov
et 01. (1936) and Stair (1951, '52 ) mad e extensive
measu rements, to study the energy distribution in the
ultraviolet radiation at sea level and higher, in the
location of the lower boundary of the ultraviolet spec t­
rum, its diurnal and annual variation, the energy distri­
bution at various altitudes etc. The subject has been
exte nsively studied at Davos for over sixty years
( Bcner 1962, 1964 ) using photo-electric ca dmiu m cells
and later ultraviolet spectrometers.
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The most recent and apparently the most reliab le
of the .mountain ba sed extrapo lations 01 the ex tra
terrestria l solar fluxes arc du e 10 Stair and Ellis (1968)
worki ng at Mau na Loa ( 3400 m) and Labs and Nackel
( 1968) at Jungfra ujach ( 3600 m ) . Measurement s ha ve
also been .mad,: rece~tly by Drummond and Hickey
(1972 ) usmg high altitude ai rcraf t and X - 15 rocket
resea rch aircraft at heig hts ranging from II - 15 km and
78 - ~3 Ian respectively. T he NASA Nimbus IV satellite
Monitor of Ult raviolet Solar Energy (MUSE) a nd
Back scattered Ult raviolet ( BUY) experiments (Heath
1969, '71l, have given extensive da ta on ultraviolet
radiation for the first lime on a global scale. Subbaraya
et al. (1972) have made di rect measurements of ultra­
violet radiation from a sounding rocket over India up
to heights of 100 km,

While considerable amo un t of work has been do ne
at high mountai n stat ions and from high altitude a ir­
craft, balloons a nd rockets, elsewhere, systematic
measurement s of the ultravio let radiation reachi ng the
ea rth's surface have not been made over the Indian
subcontin en r, The prese nt paper summa rises result s












