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The Variation of SO, Concentration According to Wind Speed
in Urban Area

B & ¥
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ABSTRACT

Recently, many studies on air quality prediction models have been performed to develope new

ones. The purpose of the study is to obtain a method to predict SO, concentration simply in urban

area using hour-to-hour meteorological data such as the wind speed, the incoming solar radiation, and

the cloud coverages. The relationships between wind speed and SO, concentrations are plotted in

figures. Predicted concentration curves are obtained for equation C=b/(1+au).
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Table 1. Fuel consumption and SO, emissions in Seoul

’86 ’87 ’88
Fuels Consu- BEmiss- Share Consu- Emiss- Share Consu- Emiss- Share
mption ion mption ion mption ion
(x10%) (ton) @) (x10%) (ton) (%) (x10%) (ton) (%)
Briquet 9,108.1 99,279 63.3 8,728.4 95,140 63.4 8,232 89,729 60.0
(ton)
Gasoline 629 291 0.2 817 378 0.3 1,084 502 0.3
(ké)
Kerosene 474 2,417 1.5 476 2,428 1.6 542 2,764 1.9
ké)
Diesel 2,278 14,083 9.0 2,129 14,477 9.7 2,394 16,279 10.9
(k¢)
B-C 0il(l.6%8) 1,278 38,851 24.8 1,191 36,206 24.1 1,226 37,270 24.9
(kg)
B-C 0Oil (0.3%) 319 1,818 1.2 242 1,379 0.9 524 2,987 2.0
(ke) '
LPG 210 0 0 253 0 0 303 0 0
(ton)
City Gas 85,618 0 0 73,283 0 0 141,255 0 0
(nf)
Total 156,738 100 150,008 100 149,531 100

( from Seoul Metropolitan Government )

Table 2. Distribution of SO, emiss-
ions in Seoul

(unit : %)

Source 1986 1987 1988
Area 83.2 82.8 80.3
Line 3.2 4.3 5.3
Point 13.6 12.9 14.4
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Table 3. Monthly SO, emission amount in Seoul

(unit:ton)
Month 1986 . 1987 . 1988
Emission  Share(%) Emission Share (99 Emission  Share (%)
1 25,517 16,28 24,302 16.20 24,000 16.05
2 23,135 14.76 22,066 14.71 21,772 14.56
3 17,022 10.86 16,246 10.83 16,104 10.77
4 10,611 6.77 10,171 6.78 10,198 6.82
5 6,677 4.26 6,420 4.28 6,549 4.38
6 4,185 2.67 4,065 2.71 4,262 2.85
7 3,683 2.35 3,585 2.39 3,798 2.54
8 4,263 2.72 4,140 2.76 4,366 2.92
9 6,442 4.11 6,210 4.14 6,356 4.25
10 13,401 8.55 12,856 8.57 12,740 8.52
11 17,805 11.36 17,041 11.36 16,807 11.24
12 23,997 15.31 22,906 15.27 22,579 15.10
Total 156,738 100 150,008 100 149,531 100
Table 4. Observed SO, concentration at KwanghWamun‘air quality mon-
itoring station
(unit:ppb)
1 2 3 4 5 6 7 8 9 10 11 12
' 86 - - - - - - 25 - 40 60 145 153
'87 158 - - 36 9 - 12 13 32 75 140 173
" 87 146 131 98 70 37 19 16 17 21 64 115 147
89 130 117 69 51 15 25 21 13
Average 144 48 18 77 | *

- : missing data

* : included in winter
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Table 5. Correlation coefficient (R) between wind speed and a,b values for Seoul S0,

Winter Spring Summer Fall
daytime insolation nighttime condition BApril July October
strong moderate slight cloudless cloudy morning afternoon morning afternoon morning afternoon
a 0.374  -0.31t  2.298  -3.105 -2 -4.201 0.110 -2.649 1717 -3.537 0.910
b 0.090  -z.710 0614 T 5446 -0.967  -0.327 0.015 -0.043 0.085 -0.278 0.067
o g‘;::‘:l?;;“ 0.542 0.788 0.7 0.853 0.616  0.833 0.147 0.47 0.266 0.729 0.642
a 1381 -30.813  1.454 -1.979 2,691  -7.667 0.101 -0.633 0.236 -r.o77 1.504
b 0.281 5.812  0.445 -0.477 -0.809  -0.705 0.023 -0.0042 0.027 -0.059 0.118
(B g:;‘;‘g;;“ 0.955 0.9%3  0.972 0.990 0.979 0.805 0.772 0.664 0.791 0.944 0.978
© (R -0.975  -0.987  -0.960 -0.960 -0.919  -0.887  -0.621 -0.650 -0.852 -0.925 -0.9%

(A) is obtained from all raw measurements of SO, and wind speed, (B) is from averaged SO, concentration and wind speed cate-

gory for Eg. (1).(C) is correlation cofficient using the same data of (8) for Eq. (2).
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Fig.Z2 Histogram of SO, concentration against wind

speed category for the cloudy morning in wi-
ater, Dec.1986~Feb.1989.

All figures also include raw SO, measureme-
nts and regression model output for Eg. (1).
Model prediction curve(A)is obtained from all
raw data and(B) is from averaging concentra—
tion against wind speed category
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