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Studies of terrestrial radiation fluxes at the ground in India
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ABSTltAm.'. Tho re sult s of meaeurcmenta of longweve etleotlve ontgolng radiation 40 (1
downward fluxes at the ground at eigM stations in India during l n58-1962 ere presented . ~r"pa show
ing the distribution month by month of the net outgoing end downward infra-red fluxes beve been
preperod. The net outgoing radio-ion is.& ma ximum during the dr." months and n minimum during
th e monsoon O'"Of the whole count ry . The downward flux Is e maximum during Us,y to September
and a minimum during winter. Comparisons with veluee computed from radiati on charts show the
calculat ed value s to besubstantially higher tban those observed.

1. Introduction
In practically all matters relat ing to ener

gy balance. and transformation within the
atmosphere, terrestrial radiative fluxes nrc as
significant as solar radiative fluxes; vet tor
l'~t r i al radiat ion has received mu~h less
attention in the past und till very recently ,
even close to the earth 's surface, measure
ments of t herma l radi ation were not suffi 
cient Iv exte nsive for conclusions other than
of lo~a l validi ty to he drawn ,

Moasuron.ents of the downward longwave
radiation from the atmosphere and the net
outward longwave flux have been made with
Angstrom pyrgeometsrs at Poonn though
not regularly, for many years (Ramanathan
ami Desai 19:12, Raman 19:15, Chacko 19.'H).
The AllgstJ'om pyrgcomcter measures the
Iongwave effect ive outgoing radiation llnf:t,
as n difference between the Iongwa ve
radiation flux downward from the atmos
phere F { and th nt upwnrd from the instru
ment. The two components fire scpnrnte d by
calculating the upward radi ation by means of
the: Stefan-Bolt zmann equation on the as
sumption th at tho emissivity of the blackened
strips of the instrument is 1· 00.

Regular da ily observations wit h Il lIg, trijm
pJTgcometcrs "we re started at four stations
durin g the IGY (Mani and Chacko 1903) and
are now made at ten stations in India. The
instrument hns its limitat ions. It can only
b e used at night when there is no precipita
tion and the winds are light. Precautions

have to be taken to avoid th e effects of te m
perature differences. The instrument has to be
calibrated regularly. Despite various prac
tical difficulties, regular measurements 4
times night ly have been taken at all st ations
siuee the lOY. The present paper discusses
til e resul ts of observations at the ground of
the longwave effective outgoing rad iati on
ami atmospheric radiation at eight stations
in India from 1958-1962.

2. Observations

:\lcasnrcmelltR of the effective out going
longwave radiation F nfOt at the ground were
made at 2030, 2330, 0230 and omo 1ST
OIl all nights when there was no rain at the
time of observation, P { was calculated. The
values of F nf't and P ~ considered here refer
to a period of five ycars from 1958-1962 for
Poena and Delhi, fnr S wars 1960-1962 for
Calcutta, )Iadms, Tri\'~udrnm• .Jodhpur and
Nagpur and for 2 ycars 1961 and 1902 for
Vi-akh ap atnam, The mean monthly values
of F~, and F .J, at 2030 1ST for the cight
station; are g iven in Tables 1 ami 2.

Trivandrum, !\Ia.dras, Visakhapatuam and
Calcutta. are COM' tal st ations where the diur
nal variations of tem perature arc small und
water vapour content high throughout the
year. Trivandrnm and )I arlrng arc situated
in the southern half of the Indian peninsula
while Poona, Visakhapat nam and Nagpur lie
in th e middle of the country. Calcutta is
typical of tho northeast region with its hot
















