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Solar radiation measurements on Gara glacier
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ABsTRAor. g llar radi ati ()ll d d a o,~lIooted d,~r i.ng the 1970 ~n~rdillO iprina ry 8cion ~ i~exped ition to Oara Js~.if.'r
are presented. The obscrvet ione made include dlrt'oCt solar radl ahon. global RoIar radiation, rdlC'ch-dBOlar radiation

{COlO the uudeelylng .urCare under diflereut oonditio u&end net radiation and exten ded over a periodof 11; days . t
en altitude of 4700 m,

Tile low value DCdlrect eolar radiation, t'iz.• 1 ·5.1 ·57 oal/amt/w in 8uggeat41 the atm osphere OYer the glacier
j8tl1rbidm.ainlydllototherclativelyh igh weter veponr conte nt.end partioolate metter. The global solar radiati on
in September illof the order of 600 mll/clIl1, Tho mean daily albedo wee 0 ·77 when tho underlyin g sur face wee
covered with snow. The maxim um net rsdiation IW(.'C the gleoler on 12 September 1975, a clear day wall 0 '98 COoI/omtl
min around noon. The reeulte ere compared with lJimilar obeervettoue made at tho high altitude ete t tons,

t. Introduetlon

During 19i4 and 1975, scientific expeditions
to the Gara glacier (Himachal Pradesh) were
organised jointly by the India :\[eteorological
Department and Geological Survey of India. Ra
diation measurements in 19i4 were mad. by the
junior author while in the 1975 expedition both
the authors as members of the India :\Ieteorological
Department team, made detailed radiation and
surface meteorological n1easurements over the
Gara glacier. The present paper discusses the
results of radiation measurement. made during
t he 19i4 and 1975expeditions.

2. ObMln ationa) site

Gara glacier is in a high valier oriented in
the NE-SW direction in the Sutlej catchment area
in the Kinnaur district of Himachal Pradesh. The
glacier camp in this valley (Fig. I) was reached by
a three-day trekking, from :\Iorang village on the
hank of the river Sullej, which was accomplished
in thre e stages.

The observatory site (Lat . 31°28'45" N; Long.
78"26'30"E) was in this valley at an altitude of
4700 m (Fig. 2). The mountains on the east and
tho west rose to a maximum height of about 50
and 30 m respectively and caused obstruction to
global radiation upto a maximum of 28 and 21
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degrees respectively. The apparent sunrise In
the valley was, therefore, around 0800 hr and
sunset around 15-15 hr. ...

3.lnstramenls and obsenatioDS

3.1. I nstruments

The instrum cnts used (Figs. 3 and 4) were (;)
Moll thermopile pyrheliometer for the measure
ment of direct solar radiation; (b) r. :\I. D. and
MG thermoelectri c pyranometers for the measure.
ment of global solar radiation from sun and sky
at metcorological observatory site and on a mora
inc approximat ely 10 m higher than and to t ho
south of t he observatory site toward. the glacier
peak. The pyranometers were mounted on a hori
zontal bnr 1·5 m long supported by stands and
oriented in the N-S direction. The height of the
sensor surfaces was about I, 3 m above the ground;
(e) :\IG thennoe lectrio pyranomelcr for the measu
rement of reflected radiation also mounted on
the same stand and (a) BID net pyrradiometer for
tho measurement of the net radiation, The ins
trument was mounted on the stand with the
sensor towards the south.

3.2. Observations

Ohservations during 1974 consisted only Of
direct solar radi at ion made with a Moll thermoele,
















