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(\ BST l l ~,Cr. Ba~t:ll on the concept underlying Linke's l l942l turbidity f~U':IO:', T, a ra tional turbi dity
Iuctor, Tr. w~, defined by Mt!~ u nu.l ;.Ir (,! "I, (1978), in which "Virtual variation wit h air m ass" was
minimised. Since both these facton include the effect til' variab le water vapour in the atmosphe re. the
same ha, been eliminated with the help of Scholl red filter. RG-2 , A new index of turbidity, T . has
now been defined on the busis or two measurements of direct solar intensity with and witho ut filter.
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I, Inlroduction

The intensity of direct solar radiation received on the
surface of the earth depends on its dep letio n along its
path through the atmosphere. The dep letio n is sma ll
in pure dry air. but increases with the amo unt of con­
taminatio n. pollution. or turbidity associated with vari­
able components such as water vapour. dust, smoke.
haze or, in general. aerosols . It should. therefore. be
possible to determine the turbidity of the atmosphere
from measurements of direct solar radiation.

A number of difficulties arose in this connection. be­
cause so lar radiation comprises a wide range of spectral
wavelengt hs, with varying distribution . There would
have been no difficulty with monochromatic radiation
for which Beer ' s law holds good (Robinson 1966, p.47)
Accord ing to thi s law if a parallel monochromatic beam
of intensity l oA is inciden t upon absorbing medium
then the intensi ty 11,,, ) of the beam after passing through
the medium is given by :

I A;.. ) 10, exp (- aA. II/) (I)

where '11/' is the absol ute air mass in the path of the beam .
and aA is the extinction coeffic ient (per unit air mass) .

From Eqn. (I) ,

In h im) ~ In 10 , - <lA . 11/ (2)

It follows from Eqn . (2) that In I AI,. ) plot ted agai nst
' 11/' sho uld yield a straight line with a slo pe equ al to
- aA. It also follows that :

lSI)

aA = 11/- ' In [loA11.\( ,,)] (3)

In ana logy with Eq n. (3) a mean extinction coefficient
',,' was dcfined for sola r radiat ion, so that

a = /11-' In (Io l f) (4)

where 10 is the solar co nstant, and I is the measured
value of the intensity of direct sola r rad iation a t normal
incidence. for air mass 'm' , However , an actual plot
of In 1 against ' /II' even for a pure and dry at mosphere,
yields a curve which is slightly co ncave upwards, indi­
cating that 'a' decreases with increasi ng air mass. As
a result, the mean extinction coe fficien t could not be
taken as a reliable measure of a tmos pheric turbidity due
to its so called "virtual variation with air mass".

2. Linke's turhidily factor <D
The first ra tional ap proach to the problem was per­

haps due to Linke (1922), who defined a turbidity factor
(T), wh'ch indicates the number of standa rd atmos­
pheres of pure and dry air which produce the same
total depletion or give rise to the same inten sity of
direct solar radiation as in the given turbid atmosphere .
T his was based on the co nsidera tion that scattering
an d abso rptio n by pure , dr y air is the basic atmos­
pheric effect ,

Let ' / 0' be the solar con stant, ' F the inte nsity of
direct solar radiation at normal incide nce, and 'm'
the absolute air mass at the time and place of obser­
vat ion . If " (/II) be the mean ext inct ion coe fficient
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