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ARSTRACT. An effective po"lllutior; potent ial index is auggeeted as 8 measure of air poll ution. Effecti ve poll ution
potential indices for ten aeected starione in India are obtained. Ior each month. eceeon and year. It ill ('onc ludf"d
that h'gh pollution potenti al exists Over the stations in difforent months. which neoe8f>itates taking prcceunonry
meesuree.

551.552,3: 551. 510. 42

Effective pollution potential over ten Indian stations*

(I )

to get an amplified and uniform temperature
difference from inversion layer to th e surface,
th e vertical temp erature profile is first sub
tracted from th e standard atmospheric tempe.
rature profile and thcn the difference is
obtained. As all the stations under conaidere
tion lie sout h of Lat. 400 N the observed tempera
turo profiles are subtracted from U.S. standard
atmospher ic profile at Lat. 40oN.

The temperature departures arc obta incd as
follows :

T D,p = Totp-Te,p

where,
TD.p=temperature departure at a height l' mb,
To.p=observed mean temperature at a height

p mb,
and T" p= temperat ure obtained from U.S. stand

ard atmosphere at a height p mho

The temperature departures are obtain ed from
surface to 300-mh level for ten .stat ious, for twelve
months, tlrree SOlL-"OToS and annual value. Tho
vertical profiles of temperature departure (T D)
for thrce seasons and annual are shown in Fig. 2.

It is seen from Fig. 2 that the effect of
pollutants on temperature is less as we go up
from 85O-mh level, i.e., the effect of pollutants
wiII increase as p-the inversion layer height
lies below 850-mb level. The layer at p willact
as a barrier to upward motion of warm air
from surface and down coming radiation from
above and by which the discomfort will increase.
Keeping these points in view, th e effective pollution
potential is formulated as follows.

Increase in effective pollution potential corres
ponds to (i) the increase in the thickness between
850-mb level and inversion point p downwards,•

•Peper presented in the Bympcaium on ')1etoorological aspects. Qf Air Pollution' held at Poop-a on 23 )larch 1972

The presence of air pollutant. in concentrations
sufficieut to affect man'. health and welfare
depends en th e balance hetween the production
of pollutants and dispersion. The meteorological
conditions pr evai ling play an important role
in tho dispersion, The principal element that
needs consideration is vertical temeperature
gradient, In most cases, adverso conditions
normally result from a combination of low wind
speed and temperature inversion as sociated with
high rate of emission of pollutants.

As the data on pollution concentration are
not ava ilable , it was not possible to derive a
single convenient pollution index with these
three parameters mentioned above, Alternatively,
meteorological stress indices, which could be
taken as a measure of the pollution concentrations
are necessary (Lowry and Reiquam 1968). In
th o present study, tho author obtained a measure
of pollution potential index using the vertical
temperature distribution for ten stat ions situated
in different geographic areas,
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1. Introductlcn

Monthly mean (00 and 12 GMT observations)
valu..s of verti cal temperature (from surface to
300mh level) for ten radiosonde stations in India,
for the period 1967-1971 are used.

If the actual lapse rate is less than the dry
adiabatic, turhulence is decreased. Stable air
where temperature increases with height is con
dueive for formation of pollution layer. As
the height of .nversion base affects smog density
ordinarily, tire lower the base, tire worse the smog.
U is seen (Hirst et al. 1967) tbat biglr concentra
t ion of pollutants corresponds to st rong inversion

2. Data and Ana:ysis








