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ABSTRACf. In order to find out the net terrestrial flux FN at any time - on a cloudless winter night.
Angstorm pyrgeorneter observations are used to find the values of constants of an empirical formula. On
comparing estimated values with the actualobservations efficacy of the method was foundto be verygood.

FH basbeenassumed here to bea function of surface temperature en and vapour pressure (r ) only. Effect
of theseelements Oil FN and the downwardflux Fd as well as variation of FN. Fa with the above elements
during night is briefly discussed .

I. IQtrocIuetlOll

Knowledge of net terrestrial flux FN is required to
obtain the radiative cooling at any time in the night.
This cooling rate is helpful in the prediction of radiation
fog and minimum temperature. Hence, there is a need
to empirically obtain the net flux during night in the
absence of actual measurements.

Terrestrial radiation fluxes were being recorded by
Angstorm pyrgeometer instantaneouslyat certain stations
in India at fixed hours . viz., 2030, 2330, 0230 and 0530
1ST (at 0430 1STat Calcutta upto 1979). These observa
tions of terristrial fluxes at Calcutta have been utilised
in the study. It may be mentioned that the observations
are taken only in the absence of precipitation, duststorm
and when winds are not very strong to ensure reliability
of data obtained.

Based on a number of observation! at European
stations Brunt (1932)~ given an empirical formula for
finding the net terrestnal flux on clear nights. The ear
liest study in this direction was by Ramanathan and
Desai (1932). Subsequently, many other work~rs
attempted to investigate the nature of the terrestrial
ftux based on observational data for selected Indian
stations (Chacko 1951 ; Mani and Chacko 1963; De and
Gupta 1964; Man; et 01. 1965; Swaminathan and Desikan
1967 etc).

The geographicai position of the station which is
neither very much inland nor exactly coastal and which
has a humid climate has prompted the present author
to undertake this rad iation study. In this study net
fluxes obtained from the night pyrgeometer ob';'rva
tions only have been utilised to fit the well known Brunt's
formula with a view 10 finding the nocturnal radiation.
It has also been examined how the radiation fluxes vary
throughout the winter night in relation to surface condi
tions (temperature and humidity) only.
2. Data

All Angstorm pyrgeometer observations in respect of
Calc~t~a upto 1986at 2030. 2330, 0230, 0430 1ST were
sc!!lunosed lU?-d all those days when sky was clear and
wmds were light and calm m the nights from November
to March were chosen for the studies. The mean monthly
valu~s. of FN • F~atthese hours were utilised to obtain an
empirical relation.

3. Emplrk:alCormola Cor FN

Based on shelter temperature and humidity observa
tions, Brunt (1932) obtained the formula for downward
ftux F4 as

F~ ee e TI(a +bYe)
where, e= Surface water vapour pressure (mb)

T= Surface temperature in OK and a bare
numerical constants. '
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