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Measurements of nocturnal radiation made at
Dum Dum airport, Calcutta

A. C. DE and P . K. GUPTA
.lleteorologiclI! Office, CalculIll Airport

(Rpcei,·etI29 Aug"st 19(2)

ADSTRACT. A report on the measurement.. (If net outgoi ng IonA' 9.1U"(' radiation{noct urnal radie­
tion) and Incoming IUI1K wa ve radiation (!lky radiAtion) made at Hum Dum airport. Ca)(·utln. with AD

An~trOm p.rrgf'Omett>r for the period Xovembcr In:m to )I ar('h 100 2 h&8 bee n presented. V,lues of
monthly net outgo ing uocturual radiation and ky radiatinn exprf' ed ag percentage of bleck body
radiation for dear lIk.r nights have been presented in a tabular form. An f'mpirical relation of the
effect. or cloud on the net outgoing radiation hft.1I bern suggested , The ('fft"("t of h&7.f','du!lt pal'tides on
the net outgoing radiation hee also been diecu ('(I.

1. Introduction

Considerable work has been done in Ind ia
and abroad on the heat radia tion from the
night sky. In India, the major work ha~

been done at Poona bj- Ramanathan and
Desai (1932), Raman (19:15, 1936), Rama ­
nathan and Ramd..s (1935), Ramdas rt
<II. (1937, 1939) und more recently by
Chacko (1951) and Mani and Chacko
(1963). The IllI rlK,se of the present paper
is to present a report on the measure­
ments of nocturnal radiat ion made
at DUIll DUIll airport, Calcutta during the
period November 1959 to ) lareh 1962.
It is worthwhile to mention that the radiati on
measurement. at Dum Dum began during
the IGY, a detailed report on which appeared
in a recent paper by ~[ani et al. (1962).

2. Dtscrlptlon of the Instrument

The measurements were made with nn

Angstrom'a Compensation Pjrgeometer, The
instrument COIlS;'ts primarily of two pairs
of manganin strips-c-one pair being plate'!
with gold and other coated with
platinum black. When the strip are
exposed to the atmosphere, the dark
stripe get cooled more rapidly than the
bright ones. By heating the ds rk strips elec­
t rically to the temperature of the bright
st rips, a measure can be obtained of the net
out going radiation. The measurement of
equivalence of temperatures is done with
sensit ive therrnoj unctions attached to the

hack of tho st rips and the heating current
measured by n sensitive milliammeter ,
3. Data used

The data reported in thi s communicat ion
arc based on observations ta ken at Dum Dum

airport with an ...\ngstTulll Compensat ion
l'yrgeometer, as described above , daily
at 20:10 and 2:1:10 1ST. At the time of
each observation, the temperature of the
air very close to the instrument , atmospheric
pressure, vapour pressure, wind speed ,
cloud amount and type s of clouds were also
re corded. The resu lts of the observations
made at Dum Dum airport , Calcutta, for
th e period November 1959 to )Iareh 1962
arc summarised and shown in Tables 1-4.

Table I shows the mean monthly "blnck
body" radiation at the surface temperature
(OK), net outgoing nocturnal radiation and
sky radiation in gill. cal. em -. min - 1 K - . at
2030 and 2330 1ST for clear sky nights ,
while Tables 2 and :I show the abov e values
for overcast nights and part ly cloudy
nights respectively. The overcast and partly
cloudy sky conditions have been taken
as those occasions when th e sky was covered
with j ·8 oktas and less than 5 oktas
of clouds (irrespective of the types of the
cloud) respectively.

Next, the net outgoing rad iation and sky
radia t ion expressed as percentage of black
hodv radi ation for different months for clear
sky' nights have been worked out and the
result. shown in Table 4,
















