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Variations in Angstrom's wavelength exponent at Pune

V. DESIKAN and S.V . PRABHU

Meteoro logical Office. PUlle-411 005. India

(Received 24 February 1995, Modified 13 June 1997)

ABSTRA<..•. Solar irradiance in its passage lhrough the atmosphere gets attenuated by scattering and selective
absorption processes. Particulate ma t ter causescattering in the visible partof the spectrum. Spectral radiometric studies enahle
the: determination of theextinction factorsand hence the valuesof wavelengthexponent a foreach measurement. a values an:
much lower lhanthe classic value of 1.3. now being used inthedetermination of Angstrom Turbidity Coefficientp.The value
of a is generally found to beof theorder of 0.5. Inpresenceof largeparticles, particularly hygroscopic ones, values reach
nearly zero and even have negative valoes. suggesting the possib ility of attenuation of irradiancc in red wavelengths by
absorpti on processes.

Kty word'li • Spectral turbidiry coefficients.Pyrbeliomeltt measumnent1. Variations in wavelengthexponent values.
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limiting it to the visible wavelen gth ranges. Angs trom ex
pressed the aerosol scatteri ng as

(2)AD (1..) =mh av<A)=mh PA-a

where, n is the wavelengthexponent, fflh is the relative
optical airmass and Pis the atmospheric turbidity coe ffi
cient.

1. In troduct ion

The so lar irradiation. in its passage through the atmos

phere. gets attenuated by selective absorpt ion and sca ttering

by the atmo spheric constituents. The absorption factor is nOI

significant in the visible part of the spec trum. the scattering

processes becoming moredominant. The attenuationof the
irrad iation may be expre ssed . following Beer' s Law, as

A(A) is expres sed . as the total atte nuation due to

Rayleigh Scatterin g A~A), aerosol (Mie) sca ttering ADO.)

and the water vapo ur extinction AwlA). AD(A) varies in

verse ly as the founh power of wavelength , A. AwlA)depends

on the highl y variable water vapour co ntent which attenu

ates the irradi ation both by absorption and scartering. Hence

it is preferable to study the scattering of the irrad iation by

s ; ~ JSo,. ;A(A) dA

o
(I)

The wavel ength exponent lX is ass igned a value betwee n

oand 4 . n will be eq ual 10 4 under Rayleigh atmospheric
conditio ns (Robinson 1966). Thu s when the atmos phere

contains a larger quantity of small parti cles lX will tend
towards 4 and towards zero when larger particles are pre

dominant. An gstrom found that a value of 1.3 for lX obtained
after extended measurements, will represent the reasonably
mean atmospheric conditions. However, on account of in
dustrial devel opment activi ties, it has been rea lised 'hal the

use of 1.3 as the mean value of a would represent wro ng
atmospheric conditions (Mani et al . 1969 and Rangarajan
1970).
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