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ABSTRACT. ~ I odel calcu lations of carbo n mo noxide (CO) co ncentratio ns for urban Del hi for
a winter month have been made. In this model mixing heights lind stabilities also arc used . The
spatial pattern showed pockets of high co ncentration. downwind o f city centre . The study confirmed
the sensitivity o f CO concentrations to wind speed and direction and moderate sensi tivity to emis-ilium.
and hour of day.

t. Introduction

Carbon monoxide is a common pollutant particularly
in the urban atm osphere. It is a dangerou s asphysiant
because it combines strongly with the haemoglobin of
blood reducing its ability to ca rry oxygen. T hough
inert it can build -up to levels that con stitute a human
hea lth hazard under certain meteorological con ditions,
The most important so urce of carbon monoxide in
urban arcas is vehicul ar traffic which is very high in
Delhi. It is. therefore, appropriate to make model
calculations of carbun monoxide conccntrutions for
urban Delhi. Th e presen t work predic ts the mean
concentrations of carbon monoxide for the month of
December. In this month, mixing heights me low for
a sizea ble fract ion of the day a nd und er stable 'limos
pherie conditions, build-up of ground level pollutant
concentrations is likely.

11(=) is the mea n velocity in the x-direction, K(=) is the
coefficient of eddy diffusivity. Here , along wind diffusion
is ass umed to be negligible in co mparision with t he
vertica l diffusion term. A similar equation can be
written for dispersion in the crosswi nd direct ion . Re
msber g ('I (II. (1979) usc a time dependent box type of
model , to exa mine the effect o r nocturnal inversion on
hou rly ca rbon monoxide concentration:
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l , i:-. the horizont al dimension or the box. bH is the
concentration at the lateral bound ary. V,. is the local
hor i zontal wind ve loci ty. lJ~ is the CO source strength.

Here C" I is the pred icted co ncentratio n at rime
(11 +1).6/ ; CO is tak en as some threshold value of
.2 ppm.

2. Cbo lce of dispen io n Dlodrl

Several model s have been used '0 predict carbon
monoxide concentrations due to traffic in urban areas
(John son ' I al. 1972 , Ott , I al, 1967. Rem sberg et al.
19 79 ). The first two arc base d on a rece pto r oriented
mod el, for a Gaussian type of diffusion ; the model is
used to predict current and futu re carbon monoxide
concentrations. 0 11 the basis of quasi steady state
diffusion equation :

- [ - ]- CO a oeI/(z)- = - K(z) -ax cz c=
(I)

Since the present work uses climato logical values
for wind and mixing heights. it is more appropriate to
usc a steady state model to predict monthly mean
concentrations. Hence a receptor orie nted model using
a Gau ssian plume for dispersion is co nstructed.

J. ~Iudcl charucterlstics

Eqn. (I I "a n be solved exactly for simple power
law forms of K (=) a nd 11\=) like

K(z)=K, (2/2 ,)" and -;;(z) = ii, (2 /2,) '"
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