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ABSTRACT

This study was carried out to determine the ozone concentration to behaviour and the factors
to be influenced the variation of its concentration in the ambient air in Seoul.

Measurements of ozone concentrations were made at 10 monitoring station to take care of
SIHE (Seoul Institute of Health & Environment) during December 1987 to November 1988, also
measured the hourly average concentration of sulfur dioxide, total suspended particulate, nitrogen
oxide (NO & NQO,), carbon monoxide, hydro carbon (n-CH, & THC) and meteorological factors, that
is, temperature, humidity, wind velocity wind direction and ultraviolet intensity etc, for the same
period at same place.

The basis of the data obtained were analyzed statistically along with the various data.

The results were as follows;

1. The annuaily arithmetic mean concentration of ozone for the 10 sites during one years was 10.0
ppb and ranged from 3.1 * 4.5ppb at the Kuro industrial complex to 17.2 + 18.7 ppb at the
Ssangmun site.

2. The frequency of hours on which oxidant concentrations exceeded the present short term
standard of ozone (100 ppb) were 78 times.

3. The diurnal patterns of hourly ozone concentrations in Seoul area was a typical bi-modal varia-
tion which have 4 to 5 a.m. peak and 3 to 4 p.m peak.

4. The time zone of highest ozone concentration in a whole day and night was 1 to 5 p.m and 90.9
percent of appearence rate.

5. The diurnal patterns of hourly ozone concentrations in Seoul were on the whole the order of

daytime from 5.8ppb to 28.7 ppb evening from 1.7 to 18.7 ppb night time from 1.9 to 9.3 ppb
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daybreak from 1.4ppb according to measuring sites, and the highest that observed at the Ssang-

mun area while the lowest was the Kuro industrial complex monitor sites,

6. The weekly variation of ozone concentration was the higher level ozone concentration in the

day of the week occured sunday-monday and weekend but the decrease were observed from

wednesday to thursday.
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Distance
No. Sasltlptl;ng Area f;(::]):n_the
gwhamun
1 Hannam-dong Residential 4.1 km
2 Chamsil-dong Residential 10.5
3 Ssangmun-dong Residential 10.]
4 Kuli-dong Residential  10.6
5 Oryu-dong Residential 15.5
6§ Bang-i-dong Rural 14.1
7 Banpo-dong Commercial 7.5
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Table 2. .Oxidant concentration in the ambient air in seoul
(unit : ppb)
Month  Numper of
mean xsd 87 88
cases ) FEB MAR APR MAY JUN JuL AUG SEP ocT NOV
max;myn DEC JAN
Area observed
Hannam-dong 7,00 00154 0.7222.07 LB+ 4@ MUY BTxI706 17.95%1947 18.79221.86 11.2012.3¢ 6.5615.61 11.93116.2 10.B£1314 579 952 380% 5.4l
116.0; 0.0
Chanmsil-dong T4 5.7%E 611 L6312 1672 253 222 3.6 5.7 .04 7.03% 169 96941036 13,2002 6.7+ 9.9 1124682 6.2% 7.90 Il 558 2124 1B
93.0; 0.0
Ssangmun-dong 8,405 171741870 E34x7.63 92T10.04 20.42£17.08 A.24x16.41 B.02E2.T2 %.98£2061 26,6952.62 11.61£15.5% 051423 133121357 032412 10.08% 9.8
150.0; 0.0
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1570 0.0
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Table 3. Seasonal variations of ex-
cessive rate environmental
short term standard value

of ozone,

Spring Summer Fall Winter

o
<

Hannam-dong 1 1
Chamsil-dong 0 0
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Ssangmun-dong 13
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Banpo-dong 0
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Table4. Variation of O, concentration between day & night.
‘87 DEC  "88 JAN FEB MAR APR JUN JUL AUG SEP oCcT NOV
Daybreak 1.643.6 1.9+4.1 4.9+ 7.4 4.7+ 7.4 58% 9.1 59% 8.9 6.6 87 57+ 6.5 50%£7.2 2.5% 4.6 1.6x 3.6 2.714.3
Daytime 5.8+6.3 6.9+£7.4 14.1£12.617.6£13.3 25.4+17.1 28.5%18.7 27.8%19.9 16.2+18.2 29.9+22.9 21.9%17.2 15.7£13.1 1.7+ 8.3
Evening 1.8+4.0 3.1%6.2 6.9%10.7 6.4% 9.4 9.3%12.4 12.9%15.2 15.0%14.9 8.6+£11.0 12.4%14.4 7.6% 9.4 4.2+ 7.2 4.2x 6.1

Nighttime 2.4+65.5 3.8+6.6 6.4% 9.9 6.4%(0.2 6.4%10.1 6.4+10.8 8.2%10.5 7T.1% 7.7 6.4+ 8.2 3.8+ 6.2 2.5% 5.5 4.5%£6.7
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Table 5, Comparison of ozone concent

and non smog season,

ration between smog season

Han- Cha- Ssang- = i Nam- Ave-
nam msil mun Kuil Qryu Bang-i Banpo Songsu Kuro gajwa rage
gog season(A) 13.83 8.21 20.91 12,16 13.39 16.37 12.89 10.41 3.35 13.78 12.81
(Mar ,-5ep.)
non smog season  4.83  2.26 11.81 2,98 8.50  6.63 6.38 4.46 2.79 6.67 5.9
(B)(Oct.—Feb.)
(a)/(B) 2.86 3.63 1.77 4,08 1.57 2.46 2.02 2.33 1.20 2.06 2.14
Table 6. Correlation coefficient between ozone and other air
pollutants in each area,
Air
pollutants g0, DUST NO NO, NO, n-CH, THC Co
Area
Hannam-dong  -0.2331™ -0.3303** -0,4499**  0.0010  -0.4151* -0.2251%* -(,2560** -(,3798**
Chamsil-dong  -0,3554** -0.3568™* -0,3841** -0.4192%* -0.4260"* -0.0946** -0,1565** -0,3887**
Ssangmun-dong  -0,4453%% -(,4220%*  -0.4836** - 0.4013** -0.5039%* ~0.479** -0.4080** -0.4165**
Kuii-dong -0.3381%* -(.3266** -0.3049** -(0.2518%* -(.3282%* -(.1861** -(,1114* ~(.3281**
Oryu-dong -0.4273** -0.,3798%*  -0.3904** - (0.364T** -0.4189** -(.2967"* -0.3828** -0,4373**
Bang-i-dong  -0,3139* -0.4535** -0.4800%* -0.4122%* -0.5244*% -0.3063%* -0.4212** -0.4513**
Banpo-dong -0.3547** ~0.3930** -0.4022** -0.3057** -0.4260** -0.2924** -0.3115%* -0.3589**
Songsu-dong  -0.3555** - 0.3577*% -0.4486** ~(,1958"* -0,4369** -0.1558"* -(.2729** -0.3618**
Kuro-dong -0.2462** - 0.3627** -0.3061** -0,3682"* -0.3489** -0.1847** -0,1779** -(.3156"*
Namgaijwa-dong -0.3409%* -0.3511** -0,4022** -0.3780** -0.4330™* -0.2861™* -0.2980** -0.4008**
*¥*PL0.01, *PL0.05
FEFIHA Faste eln a olge & @349l SO, TSP, CO 5 dHrles¥
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Table 7. Various air pollutants
concentration & meteo-
rological conditions
during high value ozone
(100 ppb or more)

Ttem ssr?\fa(fis mean+sD range
O,(ppb) 80 118.9+17.1 100.0~168.0
50,(ppb) 8 23.91x15.1 4.0~62.0
TSP(pg /nt) 66 146.3455.8 41~ 321
NO(ppb) 79 15.6£11.0 0~55
NO, (ppb) 79 32.1+12.9 14~67
NO, (ppb) 79 47.7415.8 19~ 89
CO(ppm) % 1.840.7 0.4~3.3

0.61::0.29' 0.20~1.26
2.7140.55 1.81~4.09
0.9240.45  0~2.4

n~CH, (ppm) 43
THC(ppm) 43
WS(m/sec) 80

UV(mW/ei ) 55 0.8040.3  0~1.67
Temp(C) 66 - 32.243.4 23.3~37.9
Hum (%) 80 40.3+7.1  23.0~55.0
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Table 7.

@ FFeld

Aol 4] E&zhe] sfolol ] fol4o] Uiz AL
2 vpebtel,

T-test value between ozone concentration and each item in

urban ambient air,

Hannam Chamsil Ssangmun Kuui

Oryu Bangi Bango Sonpsu Kuro Namgajwa

S0,
TSP
NO
NO,
NO
co
CH,
N-CH,
THC
WS
uv
TEMP
HUM

X

67.7%*
110.9**
74.3%*
55.4**
102.3**
45.0%*
197.4**
52.3™
179.0%*
-15.8**
3.1
94.6™*
66.5**

62,47
115.7%*
53.8**
115.6™
84.1**
54.5%*
432, 7%
59.5%*
313.3%*

100.8**
133.4**

65.9**
99, 7*
49,6%*
46.5**
80, 7%
44,5**
487.2%*
76.0%*
344.8*
-59, 1**
16.6**
85.3%*
83.9%*

60.0**
118.3**
45.4%*
79.5%
82.0%*
66.2**
146.0**
48.8**
153.6**
4.0%*
83.2**
102.3**

62.3**  27.8™  6l.4™  79.4%*  68.3**  61.2%
129.5%*  99.6™  91.2** 132.0 108.6**  g87.8*
319%™ 42.5%%  63.4%% 7.4 69.5%F  49.3%
41.3  T2.9% 955" 122.0%  142.2%%  57.9%*-
68.8%*  84.5%* 847 119.3**  101.8%*  T4.5%
49.5%* 2427 BB.1™  89.8"  62.9%%  38.2%*
333.4%% 502.2%*  257.3**  228.5%* 237.1%*  123.1*%*
45.4%%  61.3% 821 97.5%*  78.5%F 4.3
262.7%%  410.9%%  243.2%%  236.9%*  224.7**  136.1%*
-39.2%%  -9.0* 1.5 10.5"  49.3%  -5.8**
4,9%  24.3%% R 2.0 46,3 -
125.9*  86.7** 115.9™ 111.0% 107.2%*  105.4%*
196.9** 140.1**  111.5"* 103.2** 157.2** 1017

** Two tailed probability p < 0.0001
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Table §. Correlation coeffcient between ozone and other meteorological

- factors in each area.

Meteorological factors

WS TEMP. HUM . uv
Area
Hannam-dong 0.2264 ** 0.2419** -0.3852** 0.6528 **
Chamsil-~-dong - 0.3516 ** -0.1594 ** -
Ssangmun-dong 0.4077 ** 0.2908 ** -0,4743** 0.4933 **
Kuui-dong 0.1697 ** 0.4555 ** -0.3244 ** -
Oryu-dong 0.3644 ** 0.4388 ** -0.3858 ** 0.5367 **
Bang-i-dong 0.4401 ** 0.4506 ** -0.53%8 ** 0.6505 **
Banpo-dong 0.4281 ** 0.3740 ** -0,3482** 0.5854 **
Songsu-dong 0.4537 ** 0.3718*# -0.2791 ** 0.5986 **
Kuro-dong 0.4229 ** 0.0007 -0.3995 ** 0.4795 **
Namga jwa-dong 0.1974 ** 0,4501 ** -0.3436 ** -
** p 001

Table 9.

speed at all stations.
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