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Distribution of global and net solar radiation over the Indian Ocean
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AHHTIL\CT. AnnuA l And monthly mll.ps showi ng the cljAtrihlltion of glohnl solar BUl l net eolar rudlatlon over

the Indian Occnu nnd i~ ndjoining );lIlrl IIn'US luw o 1)t"('11 prepared from ava ilable obse rvatio ns, supp lemented by
rnh'lllatioll8 bnllNl un obHerntK>IllS of a lbedo , duration of sunshine end cloudiness. The ann ual dis tribution of global
~llnr radiation shows minima oyer tin."equatorial J.K>1t1i ami the 1Il0 1l1lOO1l n·Kitms and maxima oyer the flub-tropical
hi~h 11~;:Iur'(" AN'R8. The gcogrephieal distribution ie meinlj- zonal except in tho low latitudes. where 8l'f"1U of hlgber
CIt lower radiation Are distributed according to r{'ginns of higher or lower amounts of cloudfnee.

TIlt' net solar r&lliation is naturally smaller than globa l radiation but its dis tribution pat tern ill vf'ry elmifee
to that of global radiation, with muimA along the subtropice end minima along the equator, Th e major diffl'renoee
arisinJt from thl' IlilTrf't'nt vefnee of ur(s Of\ albedo over land and 8M, are the locetjon of maxima. over IIC& in the sub
tmpi<'8, with the higlu-st values in north ,AraLian SeA. and hn-ak!l in the leolince between .ea end land.

Over the India n 0("('81\ itSll'lf, the latitudinal \"anation of both globa l and net eolae radiation ii!I smell during the
southern summer but large during the northern summer. The pattern shifia with the movement of tbe sun, the most
prominf'nt feature being the dietortkm of the beelc di .... tribution pattern during the moueoon 801.800 oyer India and
eoutbceet .\llia, during the northern summer.

1. Introduction

Glohal solar rnd int ion , or the do wnwa rd flux of
shortwave radiat ion from sun ami sky on a
hori zontal surface, i ~ the principal component of
the radiat ion balance and the most- important,
determining as it does the amoun t, of solar
energy received bj- a unit, area of the earth's ·s1Ir ·
face and 11"(,{[ later by various natu ral p rocr$~s

orj~nating nonr the surface.

It is also the most commonly measured com
ponent of the rndint ion balance. )fnp!i dep icting
the spatial distribution of globa l solar radiation
over various land arena, have been prepared on
the basis of ob~ervlltions and estimates, hy Fritz
and ) lacDona ld (1919), ) lateer (1955). Berliand and
Efimova (19;;5). Drummond and Vowinckel (195;)
nnd l\Iani, .... waminathun and Venkiteshwaran
(1902). It amdas and Yegna nnrayana n (1956)
and Hnmdas (196 1) have given estimates of glohal
solar radiation for various sta tions in India based
on duration ofsunshine data, World-wide radiat ion
charts showing the g<.'ognl phical distribution of
the downward flux of solar radiat ion hav e been
prepared hy Budyko (19;;0), Black (1956) ,
Landsberg (1901), ami recently Ly Ashbcl (1961)
and Schulze (19(;3), who have summarised IGY
measurements of global solar radiation in a series
of maps of the monthly and annual mean values.
Robinson (1961) has also criticnlly revie wed the
mean va lues of I(lobal solar radiation obtained
during the IGY allli IGC on a global sca le, All
th ese maps, however, show littlc or no deta il
over the Indian Ocean and its adjacent areas.
Global solar radiation maps Ior the world con tai ned
in Hudyko' s Atla. of H eatlBalanee (1963), Lased
par tly on direct ohscrvntions and pa rtly on the

a pplication of empirical formulae to sunsh ine
duration and cloudiness data, remain the most
exha ustive publ ished so far.

One of th e meteorological obj ectives of the
Int ernat ional India n Ocean Expedition was to
obtain a better understanding of th e energy ex
cha nge between t he sea and th e atmosphere and of
energ-y transport and transformation in the atmos
phere over the ocea ns. For this, it was necessary to
have extended measurements of the energy input,
i.e., separate measurements or critical estimates
of t he upwa rd and downward fluxes of shortwave
and longwave radiat ion over the whole Indian
Ocean , both a t t he ea rth's surface and in the
atmosp here. All nations taking pa rt in t he lIOE
had programmes large or small, for the measure
ment of one or more components of the net radia
ti on. India had 14 stations for measurement of
shortwa ve and longwave radiat ion. The University
of ) Iichigan organized n network of 13 coas ta l
and island stations in tho Indian Ocean for th e
measurement of glohnl sola r radiat ion and totn l
radiation, Some ofthe oceanographie ships taki ng
par t in th e H OE also made glohal radiation
meaaurements over the sea. The first such observa
t ion 1\811 been mad e by Albrecht (1952) in 1919 ,
during a voyage through the Indian Ocean. Despite
the eo-ordinated effort of many nations which
took part in the nOE the data actually obtained
were too meagre for any cl imato logica l st udies .

This should have been a nt icipa ted from the
sheer magnitude of t he problem itse lf and the
d ifficulty of making reliable, acc urate, large-sca le
observat ions over the oceans. Even on land,
measurements of all components of thc radiation




























