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Reaction of rad iomet r ic parameters to atmospheric po l lut io n
Part I - Var iation over tim e
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AHSTR '\ I T . The drive for indust rial development h... ... 100 to large scale urbanisation and result,..-d in the
injec tion of good amount of suspended particle.. and gaseous substances into the atmosphere. The m ..er-abusc
of the capac ity .of the atmosphere to sustain the equilibrium is bound to disturb the heal budget o f the earth­
atmosphere system. Rad iometric parameters of the atmosphere give an early indication of the trends in the long­
term climatic changes. While the global rad iant exposure is no t likely to show perceptible changes due to the
increased scauering by the pollutants, I ~~ diffuse radiant el(p(ls~re and the direct so.l3! irradianc~ respond qu ickly
to the changes In the atmospheric conditions. Various controlling factors like humidity. soi l moist ure and cloud "
have d ifferent effects on the terres trial radiant energy and the changes in thi s energy OI..'Cur slowly and ta ke long
time to affect the climate at a place. But the general trend is indicated by the increased d iffuse component in the
di rect sola r rrmd iances and in the net outgoing terrestrial radia nt energy. The responses arc clearly indicative.
part icularly ,II Punc......here the industrial activiti es grew at a phenomenal rate during the past fifteen years.
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J. Introduction

The solar irradiancc. in its pu...sage through the
a tmosp here. ge ls atte nuated by sca ttering and a bsorption
processes. Rad io metric studies mad e at the ea rt h's
surface ma inly explore the combined effect of these
two processes. Th e a ttenua tio n facto r is a function of
the aerosol co ntent of the atmosphere . Th e rapid
industria lisa tio n a nd the consequent urban isa t ion has
led to the inject ion of various aerosol par t icles into the
atmosph ere. resulting in the ever increasing extinction
of the incoming ... olar irradiance , Ju nge (1977) has di ...­
cussed va riou s types of aer osols an d their effects on the
rad ia t ive lramJer. For studying Ihe tota l a ttenuation
effects. the co ntrihution of individual co nstituents an d
t heir prepondera nce arc not qu ite relevant. Ho\',:ever.
the con tribution by the locat ion. t he a tmosphe ric t ran s­
port mechanisl1b a nd removal processes of the injected
aerosol!\ are very importa nt. Fine part iculat e matte r.
dust an d other co nst itue nls . occau , e or their sta bility
and negligible fa ll veloci ties a rc probably the Illost COIll­
own a nd per sistent ~Iir po lluta nts.
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Solar irradiation , part icularly in the shorter wave­
le!lgths ca n be used as ~ n index of the attenua ting power
01 the polluta nts" Th IS co uld he de monstrated by COIll­
pnrmg the irradiances over an urba n a rea with those
ov.er a nea rby . rura l .area . However. the po lluta nts
raised over the Industrial area spread far a nd ..\... ide into
the co untryside ma king such compa riso ns difficult .
Rut they do indicate the effect of the attenua tio n over a
"developed" a rea .

The effect of aerosol, on rad iation is peculia r to each
city o r region . d ue to varying industria l and geographical
12cto rs. The efTect of a city on the soh r irradia tio n has
been ~tudied by man y; ~ome of the importa nt co nt ri­
butions arc by /.lcCorlllick a nd Baulch (1962 ), Cbac ko
" I ai, (1966). Bach ( 1973), Dogn iau , a nd Sneye rs
( 1972), Fuj imot o (1974, 1975), Lal ( 1973), Ma n; " I
ai, (I9 73) a nd Ranga rajan ( 1972), T he present alt empt
give... ~i S Pa rt I - the results of the studies, made a t
sclr'cted l oc~tt i o n s of var iou ... rad iat ion para meters a nd
t hen in Pa rt II - co mpares them with o ther stat ions.
















