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ABSTRACT An analytic treatment of an atmospheric washout and transport model is presented for poilu­
tants released froman elevatedsource over flat terrain. The rateof pollutant absorption by falling raindrops is
calculated. Results show that the pollutants can beabsorbed bi: the rain drop s.over distances a~ largeas hundreds
of kilometres from the source. The nature of the mea~ ambient concentration and the vertical profiles of the
ambientconcentration are also studied. Elfcctsof multiple reflection from the non-absorbing upper and lower
boundariesarc evident fromthe natureorthe solutio n.

I , Introduction

Pollutants emitted into the atmo sphere are removed
by a number of natural processes. One of the most
important ofthem is a washout process.

Precipitation scavenging is also of concern with re­
gard to the delivery of several pollutant species (in­
cluding sulphur compounds) to the surface ecosystem.
Adverse effects to soils, forests and fisheries in several
parts of the world are being extensively documented.
While there is continuing conjecture over specific effects
and mechanism, there appears little doubt at present
that such negat ive impact can be severe under specific
circumstances.

In vicw of the above facts various mathematical
mode ls dealing with pollutant washout have been de­
veloped. The relatively simple models assume a
uniform concentration distribution throughout. In
this context the work Mukherjee (1980) may be men­
tioned where the washout effects in an atmosphere
with constant background concentration were exami­
ed. In this presentation, we have determined the
rate of deposition of S02 on the ground , incorporat­
ing the processes of advection by the prevailing winds,
diffusion by eddy motions and washout by rain.

It is worthwhile to mention tha t in recent years the
world has witnessed an increased awareness ofa potential
rise in the acidity of precipitation. This phenomenon is
usually referred to as 'acid rain'. It is generally reco­
gnized -that acid rain is primari ly the result of long-range

transport and chemical tran sformation of combustion
products from industrial and tran sportation sources .
The present model calculations also indicate that the
ra indrops can absorb pollutant s over distances as far as
several hund reds of kilometres, and so can be effectively
used for the stud y of long range tran sport of air pollu­
tants.

1. Mod.1 rormulaton

The situation to be analysed is that of pollutant dis­
persion and wet deposition from an elevated source
emitting a pollutant continuously.

The following assumpt ions are made :

(a) The terrain is flat and the wind velocity and the
eddy diffusivityare taken constants.

. (b) .vertical dispersion is limited by an elevated
mversron. A small amount of leakage will oceur into
the inversion and chemical reactions may take place in
the aqueous phase if the inversion is capped by cloud
but the major portion of the ai rborne material will re~
main trapped in the mixing layer between the inversion
and the ground. In th is simple model the inversion will
be taken as impenetrable and to have constant height
above the ground throughout the transport process.

(c) Pollutants are scavenged by the falling rain and
result in a fall of the ambient concentration (The con ­
centration of the pollutants in rain being propotional to
the ambient concentration).
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