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ABSTRACT. ..\. "Indy of the resulte of five years of n!J-4Crvatinnli of do wnwa rd atmo .spheric radlatlon AIH I

nt'L etmoepbcric radiation at Xew Delhi (rom 1l1:;K-I H6~ has been made. Down ward stmosphcr!c flldil\tioll iSIl1AXi
mum duri ng tho cloudy monsoon months I\J\d min im um du ring winter. H igh va lues occur also in winter associa ted
with \\'l.':o>h.'rn Distu rban ces ami summer due to tuceensed dUi t content in tho atmosphere. ~t·t radiation i", muai musu
durillJ; the cloud In-c winter an d summer months And minimum during the cloudy months. Due to the cnlltilll'nl,,1
semi -arid character of it,~ climate an d the eateemo dryness of the at m'Jilpbcrc over Delh i, the annual VRril\tion~ in
both downward lind net etmoepbcric radiation lire compared to tbU80 at Madras exce pt during tho monsoon mo ut hs.

1. Introduetlon

Results of moasuroments with Illgstrom com­
pensation pyrgeometcrs of a tmospheric radi ation
at Now Delhi during t ho IGY ha ve heen presented
by ~Iani and Chacko (196a). Map. showing th o
d ist ribution of t errestria l radiation fluxes at th o
ground in India have also been published pIlLni
et "I . 1965). Th e present paper analyses t hc results
of five years of observat ions of downward utmos­
pheric radiation and net atmospheric radiation at
Dclhi from 1958- 1962.

2. Observations
Tho method of measurement of not atmospheric

o
radiation with Angs.trum pyrgeometcrs has been
described in earlier papers. If E is tho out going
lougwaYe radiation at the temperature TOA of thc
black strips of the pyrgcomotcr (E = a 1" , whore
a is the Stefan-Boltaman consta nt) and S i, tho
downward atmospheric radiation, N the effect­
ive longwave outgoing rad iat ion or net atmospheric
radiat ion, is given by .v = E - S. N was directly
measured with the pyrgeometer, which was
exposed horizon tally on tho roof of t hc radiation
laborato ry at Now Delhi aud had a pract ically
free expos ure to tho whole sky. Regular observa­
tions were made overy night at 2030 1ST whenever
there was no rain or duststorms, An Assmnnn
psychrometer was used to record tho air tempera ­
ture and humidity in t ho vicinity of t he pyrgeo­
meter.

3. Discussion or results
Table I giYCS the mean monthly valu es of down­

ward atmospheric radiation S, net atmospheric
radiation N ami black body radi ation E at Delhi,
with valu es of nir temperature T in 0 A ami vapour
pressure VP ill mm of Hg for all nights, clear as
well as cloudy, for tho five ye,n, 1 958-G~ . The last
column gives tho ratios of the downward rad iat ion

to the black body radiation. Similar tables for
clear nights alone are given in Table 2, with
maximum and min imum va lues of Nand S , for
each month. All nights with high cloud, or
medium or low cloud ncar tho horizon with cloud
amounts loss than one acta, nrc taken as clear
nights, since clouds very ueur the horizon have
lit tle effect on t he atmospheric radiation mcnsure d,
In F ig. I are plotted the moan monthly values of
downward atmospheric radiation S, not utmos ­
phcrio radiation N, vapour pressuro VP and air
te mperature T, for a ll night.s for tho yeaI" 1958­
1962. Fig. 2 gives similar curves for clear nights
alone. Fig. ashows tho act ual and possible hours of
hright sunshine at Delhi during 1961. Th e area
between the two curves represents th e dura t ion of
cloudiness,

a.I. D OWIlI1X"d atmospheric radiation

AU "igh/.<- It will be seen from Fill". I und a
that at New Delh i, te mperatures arc highest ill
June and least in December, anti water vapour
conten t and cloudiness highe't during the month.
June to September. Blackbody radia t ion E is
accordi ngly a maximum in Juno and a min imum
in December with high values (·715 C3l/em'/m in)
from ~Iay to July. The downward atmospheric
radiation S is also maximum in Juno and least in
Dec ember. It shows n rapid increase after ~Iarch

till t he maximum (0'655 cal/cm' /min) is roached
in J unc, and falls rapidly aga in afte r September.
The mean seasona l valu e from May to Sept em ber
is 0 ·630 cal/cm'/min and for tho win ter months
0 ·474 ca l/em'/miu. Thi., is t o be expected , since
the downward atmospheric radia tion during
cloudy day' is mainly a func tion of cloudiness and
depends maiulv on t he amount and type of cloud .
Duriuu the winter months the skies are aga in
cloudy (see F ig. 3), d ue to t he pas.sage of winter












