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Introduction. In order to discuss the air pollution problems in
urban areas, it is necessary to calculate the concentration of matter
emitted from elevated areal sources. So we intended to have a practi-
cal formula for such sources.

Formula. We used the author’s diffusion formula?, and the areal
source is at the height of h and extends from —L, to L, in wind
direction (x¢-direction) and from — Y, to Y, in cross wind direction (y-
direction), and z-direction is vertically upward. (Fig. 1)
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Fig. 1. Areal source and coordinate system.

The concentration is given by the next equation:

w=m2 etz

Ly Yy g - . 2 hz
CZLS dS o4 e BJ<Z._M ._“>d 1)
U J—-I 5 ~¥ '\/Aﬂ' B B 7 ()

A(w)=q(pa-+e %a"—1)
} @

B(x) = gplepr+ e~ 5" —1)

where ¢ is the source intensity, # is the wind speed at the height of
the source and J,(¢€) is the first kind Bessel function of the order
zero with imaginary argument, and q,, ¢z ¢. ¢z are the diffusion
parameters?.
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For the ground level concentration, we have
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where x—&={. In order to obtain a practical formula, we consider an
approximation. The function exp (—A/B)/B has its maximum value
when h=B({,), namely {,= B~!(h), where B~* is the inverse function of
B, we have
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where
- o=2 (e | - (5).
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Generally, the air pollution problems in urban areas are considered in
large scale; we usually assume as

{>>1, and Y, Y,>>1.
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So we obtain
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This formula should be used as x>L,.

Example. We calculated the ground level concentrations at y=0
and x=1~80km in two conditions of stability, namely {=0.4 (stable)
and {= —0.2 (unstable). The results are shown in Fig. 2. The concen-
tration in remote leeward region decrease as xz-1.

C
30
% ™
20 //:; \ A RN

10 /// \0\‘3 N
N
N\

= N
8 / N
L~
6 \\
N
4
\
2
1
1 2 4 6 8 10 20 40 60 80 100 km
X

Fig. 2. Concentration distribution along x (q/u=1).
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