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Surface radiation balance measurements in India during the IQSY
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.:\BITRAOf. R~ult. of 5U 7rl\CJ ra'liilot io, 1..1....00 m.3\ ueement e .1. l"ool1&, C"lcuUa. end Dclbl during
tb e IQSY eee presented , The diu:llal , BC&8U1l&1and Ipatial va.riatio'lA of net redlet .ion arc disc ussed , with
reference to 801a.r olovai.. ion. cloudiness, albedo and l urfaoo moisture end temperatu re. Xct radiation during
tl'l.y is 0. m u:i1uum du-iug tho clea r BUmmer month••nd Ica.8t. during cloudy monsoon and winter mouths. At
night net fl\l.liatkJ" idIlcg..tivo eed ~uneraJlyvery 810'),11 Ofzero. l h rkoodifferences ere present iu the msgul­
tudo lWd tho d~tribut iuu of nut radiation at Pocue, Calcutta and Delhi.

t . Intro~uetlon

Studies of net radiation at the earth 's surface
arc uf vi tal import a nce in understanding the
general ene rgy baluuco on the earth a rul the
procCBSeKof heat a nd moisture exchange bet ween
the earth's surface nncl the at mosphere. Infon ua­
t.i.m on net radi a tion hus been verv scautv ill the
past. , but recent ~tllt l i t'S during the "'lOY al~u l a fter ,
have resulted in increas ing the knowledge of the
magn itude and vur iut ione of tho net ra d iat ion
at the cart.h'8 surlnce. .Most of t hose huve been
bused 011 computed datn derived from metcorolo­
gicnl l'urnmett.·l'l'I . For the Ind ian Ocean and its
enviroumeut , )lall i ct at. ( IB(j7) huve prepared
mouthly limps sho wing the spatial dist ributi .n
of surface net rud iution , from computed data.

Thongh mea suromcnts of ."hortw.n· c and lcng­
wave rudi a tiou fluxes were made nt different
stnt ious in Ind ia fur 1Tli1ll)" years, direc t measure­
ments of net mdiat.ion itse lf were not made in
Ind ia till 196f , when con tinuous measurernen ts
were organised a t. th ree stations us part of the
IQSY metco rulogiLa l prugnml1uc of observa t ions.
" ·hilc t ile dnta obtuined at 4 hese three stat ions
ure not re prcseutut ive of all the d ifferent climat ic
zones of the co untry, they give for the first time
direct observational data, enablil.g u st udy of
th e effect of the nature of the soil surface upon
the ma gnitu de and disposition of net radia tive
flux, a nd of the amou nt of radiant euergy a va ilable
for various prucc~g that originate nt t.he air·
earth i11terfaee.

2. Instruments and expo:OUhI

The instnuuentnl crluipmcllt for the continuous
rccunl o f net radiation, used ut New Delhi nml
Calcutta were Funk net pyrmd iometel'H with
Cumbridge thrctul recorders and at !)o<ma , u
Schu lze net pyrradiomeler with a four dHlnnel
recoruer. The iustrul1wu18 were ex posed with
the Bensitive surfacc" 1 ·5 metrCllabove the ground.

The soil in the observat ion plot at Poona is black
cut te n roil, tha t at Calcutta and at Delhi grey
a lluvial soil. The soil surfnoes were kep t clear
of grasg throughout the yea r,

The net pyr rad ionieter iI'S uu inst rument tlC8igned
to measure the net flux of radiation through a
horizont al plane. Measuremcnt of net radiation
for meteurological l'url'osc.'I is difficult ! since the
inst rument must he sensit ive to radia tion m ngillg
frou . o·~ I" to (j(J 1', should re81101II1 rapidly to
chungcs in' net radia tion and como to n steady
sta te rnpidly uud be independent of th e tempera­
ture d iifereucc between the inst rument ami tho
surro undings. The a bsorbing surfaoo should he
a ble to view the whole hemisphere uml obey t he
cosine law. The theory and principle of the
working: of Funk anti Schulze net pyrradiometcrs
a rc discussed by Funk (1959) uud Schulze (1953/
1951).

3. Faeton controUinl net radiation

Xet radiat ion Q is the dillerenee between t ho
total incoming ami outgoing radiation fluxes,
both short wave ami longw ave and is given by
Q= /( ,i ~ - /I,; l' + IIL ,j, - ilL 1', where /I., a nd
IlLarc th e shortwave ami longwu ve radiation
fluxes, All fluxes towards t he surfuee a re cons idered
to be Imiti"e and a ll fluxes a way from t he surface,
nega tive.

/I.i ,j, is tho downward flux of solar radia tio n
a t th e surface or global sola r rad iation T, which
ill Ilffeclc'<1 ma inly hy clouu am ount a nd to a
. ma ller extent by a tmospheric aerlJ<iOls and
atmospheric absorption. The nature of th e surfa",
it llClf has no d irect inOuenee on T, but has a
profound influence on th e reflected ..,Iar radiation
Rs l' and, therefore, Oli 8horty,-u vc raditltion
balan ce (/IN -J, - /(8 1').

The clownwanl te.rrlstrii\l nulint.iufJ Rl~ J, dcpcmlti
On air temperature, on clOlHl amount and tempera­
t ure, allli on t he water couten t in the at mosphere,












