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—Abstract—
A Study on Public Nuisance in Seoul, Pusan and Daegu Cities
Part [. Survey on Air Pollution and Noise Level

Chul Hwan Cha, Young Soo Shin, Young Il Lee, Kwang Seo Cho

Dept. of Preventive Medicine, College of Medicine Seoul National University

Chong Yoo Choo, Kyo Sung Kim, Dug Il Choi
Dept., of Hygiene, National Institute of Health

During the period from July 1st to the end of November 1970, a survey on air pollution and noise
level was made in Seoul, Pusan and Taegu, the three largest cities in Korea.

Each city was divided into 4-6 areas; the industrial area, the semi-industrial area, the commercial
area, the residential area, the park area and the downtown area. Thirty eight sites were selected

from each area.

A. Method of Measurement: )

Dustfall was measured by the Deposit Gauge Method, sulfur oxides by PbQ, cylinder method, suspe-
nded particles by the Digital Dust Indicator, Sulfur dioxide (SQ,) and Carbon Monoxide (CO) by the
MSA & Kitakawa Detector and the noise levels by Rion Sound Survey meter.

B. Results:

1. The mean value of dustfall in 3 cities was 30.42 ton/km?/month, ranging from 8.69 to 95. 44.

2. The mean values of dustfall by city were 33.17 ton/km?/month in Seoul, 32.11 in Pusan and
25.97 in Taegu.

3. The mean values of dustfall showed a trend of decreasing order of semi-industrial area, down-
town area, industrial area, commercial area, residential area, and park area.

4. The mean value of dustfall in Seoul by area were 52.32 ton/km?/month in downtown, B50.54 in
semi-industrial area, 40.37 in industrial area, 24.19 in commercial area, 16.25 in park area and 15.39

in residential area in order of concentration.



5. The mean values of dustfall in Pusan by area were 48. 27 ton/km?/month in semi~industrial area,
36. 68 in industrial area 25.31 in commercial area,’ and 18.19 in residential area.

6. The mean values of dustfall in Taegu by area were 36. 46 ton/km?/month in downtown area, 33.52
in industrial area, 20.37 in commercial area and 13.55 in residential area.

7. The mean values of sulfur oxides in 3 cities were 1.52 mg SO;/day/100cm? PbQ,, ranging from
0.32 to 4.72.

8. The mean values of sulfur oxides by city were 1. 89 mg SO;/day/100cm? PbO, in Pusan, 1.64 in
Seoul and 1. 21 in Taegu.

9. The mean values of sulfur oxides by area in 3 cities were 2. 16 mg SOs/day/100cm* PbO; in indu-
strial area, 1.69 in semi-industrial area, 1.50 in commercial area, 1.48 in downtown area, 1.32 in
residential area and 0.94 in the park area, respectively.

10. The monthly mean values of sulfur oxides contents showed a steady increase from July reaching
a peak in November.

11. The mean values of suspended particles was 2. 89 mg/m®, ranging from 1.15 to 5.27.

12. The mean values of suspended particles by city were 3.14mg/m® in Seoul, 2.79 in Taegu and
2.25 in Pusan.

13. The mean values of noise level in 3 cities was 71.3 phon, ranging from 49 to 99 phon.

14. The mean values of noise level by city were 73 phon in Seoul, 72 in Pusan, and 69 in Taegu in
that order.

15. The mean values of noise level by area in 3 cities showed a decrease in the order of the down-
town area, commercial area, industrial area and semx—mdustrlal area, park area and residential area

16. The comparison of the noise levels by area in 3 cities indicated that the hlghest level was dete-
cted in the downtown area in Seoul and Taegu and in the industrial area in Pusan.

17. The daily average concentration of sulfur dioxides (SO.) in 3 cities was 0.081 ppm, ranging
from 0.004 to 0.196.

18. The daily average concentrations of sulfur dioxides by city were 0.092 ppm in Seoul, 0.089 in
Pusan and 0.062 in Taegu in that order.

19. The weekly average concentration of carbon monoxides(CO) was 27. 59 ppm.

20. The daily average concentrations of carbon monoxides by city were 33.37 ppm. in Seoul, 25.76
in Pusan and 23.65 in Taegu in that order.

21. The conacentration of SO; and CO reaches a peak from 6 p.m. to 8 p.m.

22. About 3 times probably the daily average concentration of CO could be detected in the downtown
area probably due to heavy traffic emission in comparison with that in the industial area.

23. As for daily variation of the concentration of SO; and CO it was found that the concentration
maintains relatively higher value during weekdays in the industrial area and on the first part of the

week in the downtown area.
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Table 1.

Dustfall by the Area in Seoul
(unit: ton/km?/month)
T Indus~ [Semi- Comm-_ |Reside- Park Down—
s Item trialfindustrial | ercial ntiall Ao town Range Average
month\ Area Area Area Area area

Total Dust 24. 80 26.92| 19.29 10.55/ 10.33| 30.06| 8.69~65.56 20. 32
7 Soluble Subs. 7.86 10. 69 8. 52 3.73 3.30 11.17] 3.10~24.88 7.54
Insoluble Subs. 16. 94 16.22] 10.76 6. 82 7.03] 18.89| 5.59~40.68 11.61
Ash 9.39 11.18 8. 36) 4.37 5.13| 13.54] 3.74~28.50 8. 66
Total Dust 49. 05 78.64] 19.04| 12.45 13.69 59.65 10.94~86.74 35.75
8 Soluble Subs. 14. 07 21. 59 6. 18 2.69 3.80; 18.40) 1.69~28.56 11.12
Insoluble Subs. 34. 96 57.05 12.86 9.75, 10.40; 41.25| 8.99~61.27 27.71
Ash 24. 22 36. 87, 6.92 5.57 6.49 23.04) 4.96~39.18 17.19

Total Dust 45. 64] 57.02] 25.92| 11.42] 16.75, 57.43] 9.59~86.52 | 35.69

9 Soluble Subs. 13. 55 16. 24| 2.29 2.04 3.64] 17.64] 1.43~31.80 9.23

Insoluble Subs. 32.08 40.78| 23.48 9.38] 13.13] 39.79] 7.66~62.38 | 26.44

Ash 18. 86 22.74 10. 61] 5.64 6.64] 22.19] 4.14~34.13 | 14.44
Totsl Dust 36. 17 41.36| 30.55| 21.41) 24.55f 55.57| 19.62~80.01 34.93
10 Soluble Subs. 14. 47 15.05] 12.37 6. 28 9.30] 20.93 3.23~30.38 13.07
Insoluble Subs. 21.70 21.31 18.14f 15.12| 15.26] 34.64| 12.47~51.78 21.03
Ash 13. 44 14.14 13.11 9.331 15.55 25.02| 4.53~37.43 15.10
Total Dust 46. 19 48.78] 26.17} 21.21] 18.42 53.‘ 88 14.26~95.44 35.72
11 Soluble Subs. 14. 14] 17.93 9.79 6. 62 5.31 19.42; 4.04~31.45 12.20
Insoluble Subs. 32. 05 30.85 16.37| 14.49| 13.11] 34.46] 9.01~63.99 23.55
Ash 16. 61 20.54] 13.36 8.74 7.05] 26.25| 6.78~47.24 15.43
° Total Dust 40. 37 50.54 24.19| 15.39] 16.25 52.32] 8.69~95.44 33.17
f’é’ Soluble Subs 12. 82 16. 30 7.83 4.27 5.06f 17.66; 1.09~31.80 10. 65
2 Insoluble Subs. 27.55 33.24] 16.31] 11.120 17.19] 34.56] 5.59~63.99 23.34
< Ash. 16. 38, 21.11] 10.47 6. 73 7.16) 22.13] 3.74~47.24 13.99

(July. 1. 1970-Nov. 30. 19700



Table 2.

Concentration of Sulfur oxides by the Area in Seoul

(unit: mg SO;/day/100cm? PbO,)

Area . Semi- . . .
\No of Indisrter;al industrial Comj;nrzx;cml Resxireglal Park Area Donlrt:awn Range |Average
_Sample Area

o | 15 10 10 15 10 20 - 80°
7 1.78 0.77 0.85 0. 47 0.41 1.24 0.32~1.88 0.92
.o 0.88
8 2.26 1.48 1.07 1. 41 0. 48 1.74 0.43~2.73 1.41
(1.45) 1. 36
9 2.45 1.79 1.29 1.30 0.75 1.95 0.67~2.92 1.59
(1.45) 1.51
10 3.43 2.07 2.66 1.78 1.27 2.76 1.13~3.69 2.33
@.26) 2.25
11 : 4.12 2.14 2. 66 2.78 1.78 3.11 1.74~4.02 2.77
(3.70) (2.61) 2.61
Average 2.81 1.65 1.7 1.55 0.94 2.16 0.32~4.02 1.80
Q2.2 (1.75) (1. 65)

* Total Number of Sampling sites
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Table 2. Concentration of Sulfur oxides by the Area in Seoul
(Unit: mgS0,/day/100cm?Ph0;)
<\N\o,oﬁ Indatxrsét;ial Sl?c;ilstrial Commegia] Res;(iggtial E?g: ]’%‘ng:rﬁ Range Average
\, Sample area area area
Month 15 10 10 15 10 20 80*
7 1.78 0.77 0.8 0.47 0.41 1.24 0.32—1.88 0. 88
8 2.26 1.48 1.07 1.41 0.48 1.45 0.43—2.73 1.36
9 2.45 1.79 1.29 1.30 0.75 1.45 0.67—2.92 1.56
10 3.43 2.07 2.66 1.78 1.27 2.26 1.13—3.69 2.25
11 3.70 2.14 2.66 2.78 1.78 2.61 1.74—4, 02 2.61
Average 2.27 1.65 1.71 1.55 0.94 1.75 0.32—4. 02 1.65

* Total Number of Rampling sites



Table 3. Suspended Particles by the Area in Seoul
(unit: mg/m®)
— No. of Area Industrial Isneglllls—t rial Commex;—ial Residentiall ~Park |[Downtown| .. ge Average
Sa.mple Area Area Area Area Area Area
Month™—_ 15 10 10 5| 10 20 80*
7 2.33 2.32 2.57 1.89 1.68 3.28 1.27-3.75 2.35
8 3.42 4.11 3.78 3.43 2.56 4.88 1.46—5. 16 3.69
9 2.96 3.37 3.64 3.15 2. 47 4,47 1.98—5. 27, 3.34
10 2.64 3.45 3.86 2.45 3.23 4,52 1.15—4. 77 3.36
11 2.50 3.05 3.45 2.38 2.7 3.45 2. 02—4. 45 2.92
Average 2.77 3.26 3.46 2.66 2.53 4,12 1.15—5. 27, 3.14

* Total Number of Sampling Sites (July 1. 1970—Nov. 30. 1970)
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Table 3. Noise Level by the Area in Seoul
(unit: phon)
m Ind&ségial Senﬁi{i;ztrial Comﬁzx;‘cial Resjiiireerzxitial Kz;;]; Dovxlrt:awn Total Average
Range 71—76 69—79 73—82 52-—64 56—76 80—92 52—92
i Average 73 73 77 59 65 86 72
" Range 72—80 72—79 68—83 54—68 61—69 78—85 54—85
’ Average 77 78 9 60 66 83 74
Range 73—82 74—92 73—78 52—64 65—79 78—90 52—92
’ Average 78 82 76 59 72 85 75
Range 65—74 55—90 64—89 50—66 50—75 81—97 5097
10 Average 75 72 77 63 63 89 73
Range 67—73 58—85 70—81 51—66 58—72 84—99 51—99
u Average 70 71 75 61 65 90 72
Total | Range 65—82 5592 6489 50—68 50—79 78—99 50—99
A‘;g—ge Average 75 75 77 60 66 86 73

—46

(July. 1. 1970—Nov. 30. 1970)
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Table 5. Dustfall by the Area in Pusan
(unit: ton/km?/month)
Month Area | Industrial Sen}i—d tri l( Commercial | Residential Range Average
Item Area IA;Z ria ’ Area Area ang Avyerag
Total Dust 20.53 31.90 22. 20 18.99 14.23~70.75 23.41
7 . Soluble subs. - 6.61 11.55 - 7.61 7.65 4.51~21.93 8.36
Insoluble subs. 13.91 20. 35 14.59 11.34 9. 61~48. 82 15. 05
Ash 9.91 14.05 10.10 8.74 6. 45~32. 44 10.70
Total dust 70. 09 61.98 32.06 20. 40 13.44~74.71 46. 13l
8 Soluble sub. 28.25 24.08 13.63 8.74 5.30~34.12 -18.68
Insoluble sub. 41. 84 37.90 18.43 11. 66 8.31~45.72 27.46
Ash 33.11 27.47 14. 82 9.84 6.07~38.37 21.31
Total dust 34.91 52.58 26. 88 19. 50 15. 56~61. 95 33.47
9 Soluble subs. 15.52 20. 38 9.94 7.04 6. 25~23. 65 0 13.22
Insoluble subs. 19. 39 32.21 16.94 12. 43 9.31~41. 44 20.24
Ash 17.35 24. 87 11.98 8.42 7.74~28.74 15. 66
Total dust 25.90 46.28 22.81 16. 09 14.78~54.78 27.77
10 Soluble subs. 8.80 17.08 9.13 6.74 6. 06~24. 67 10. 44
Insoluble subs. 17.10 28. 87 13.68 9.35 8.54~30.11 17.25
Ash 11.08 21.91 12.05 7.89 7.43~27.24 13.23
Total dust 31.99 48. 62 22.64 15.99 15.27~48. 62 29. 81
1 Soluble suls 12.52 19.99 9.43 6.33 5.93~22.01 12. 07
Insoluble subs 19.48 28.63 13.21 9. 66 9.15~29.51 17.75
Ash 14. 44 22. 46 10.38 8.07 7.69~26. 77 13. 84
Total dust 36.68 48.27 25. 31 18.19 13. 44~74.71 32.11
Average Soluble subs. 14.34 18. 62 9,95 7.38 4.51~34.12 12.57
Insoluble subs. 22.34 29. 65 15. 36 10. 81 8.31~48. 82 196. 45
Ash 17.18 22.15 11.79 8.64 6.07~38.37 14.94

(July. 1. 1970—Nov. 30. 1970)
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Table 6. Concentration of sulfur oxides by the Area in Pusan
(unit: mgS0;/day/100cm2Pb0,)
N Inilq‘iit;ial Semi—Aieg:stri al Cogrrréircial Reifezntial Range Average
Sample i
Month 15 15 15 15 60*
7 1.90 1.15 1.18 0.88 0.76—2. 16 1.28
8 2.05 1.34 145 1.20 0.91—2. 46 1.51
9 2.53 1. 63 158 1 48 1. 09—3. 30, 1.81
10 3.4 2.01 1.79 1.88 1. 29—4. 20 2.28
11 3.60 2.50 2.33 2.02 2.25—4.48 2.61
Average 2.70 1.72 1.66 1.49 0. 76—4. 48 1.89

* Total No of Measured Sites

(July 1. 1970—Nov. 30.1970)

Table 7. Suspended Particles by the Area in Pusan
(unit: mg/m®)
. . Aregq
wo, of Ind. A. Semi-Ind. A. Comm. A. Res. A. Range Average
Sample R A o
Month 15 15 15 15 - 60*
7 2.23 2.58 3.01 2.26 2.01—3.27 2.51
8 2.82 2.70 2.93 2.38 2.00—3.42 2.21
- -9 3.32 3.10 3.22 3.01 2.67—3.32 3.09
.10 3.08 3.23 3.16 2.77 2.57—3. 88 3.11
11 . 2.28 2.98 3.44 2.56 2.09—4.01 2.82
Average 2.74 2.92 3.15 2.59 2.00—4.01 2.75

* Total No. of Sampling Sites

(July 1. 1970-Nov. 30. 1970)



Table 8.

Noise Level by the Area in Pusan

(unit: phon)

~——__ Area
m Level\ Ind. A. Semi-Ind. A. Cqmm. A. Res. A. Total Average
Range 68—85 58—85 66—85 60—70 58—85
i Average 78 72 74 ' 63 72
Range 70—88 63—75 72—84 55—70 556—88
i 8 Average | 77 69 75 61 71
Range 64—83 69—81 70—88 58—69 - 58—88
’ Average 79 71 79 © 64 : 73
Range 69—86 64—79 69—86 56—68 54—86
10 Average 78 69 79 63 72
Range 67—85 66—76 67—84 59—69 59—85
u Average 75 71 77 62 71
Total Range 64—88 63—85 66—88 55—71 55—88
A\;«;—ge Average 77 70 76 63 ) 72

16. 98ton/km?/month ¢] 2 §iE& 6. 92~46. 21 ton/km?/
month o] &},

FygiR 49} B 11.77 ton/km*/month & 2.93~
30. 47 ton/km?/month ¢] ¢},

gl 2 SEA R oKl MES 75 36.46
ton/km2/month 2.2 A ¥ THE B HEBE
33.52, 20.37, 13.55ton/km?/month 2} JEe] ).

¥ HEEDE TEEEDE KOS #ES 2
i TH BR EEERS el

HWEE R e ¥w] Tk shliFe] 48. 88 ton/km?/
month &2 WEMBH HF— Fon HEHRES =E
=45} 11.53 ton/km?/month 2.2 H— 23t

Afe SEsias @Es 3% 88, 1A 27.8
ton/km?/month ©. & 33 H— E3 94 104 7TAS] K
o

My E-e 1082 10.58 ton/km?/month 2. & H—
319, 8 11, 7A9 JRelh

Ry A ES 88 ) 25. 78 ton/km?/month & 2 —
¥z 9, 11, 10, 7A4 JEeI™ K52 8A2] 12.24 ton/
km?*/month o] F— F3 7H 9.96 ton/km?/month °]
H— et '

@ WiFEmEH (SO0

KERTHF BRIl B FI0R] RAY Wb

(July 1. 1970—Nov. 30. 1970)

o] ZE# 1. 20mg,'S0s/day/100cm? PbO, o] 2. #iE+= 0. 46
~38. 12 mgS0,/day/100cm? PbO, o] &}.

WM BERLES B 2 Tl 1.57
mg/S0s/day/100cm?® PbO, o] 3 #h.Lo P (£ /E IR %
1.20, 1.14, 0.92 mgSO,/day/100cm?Pb0, o] JEe) o}

Afls SEARE 11F¢] 1.54 mgS0:/day/100cm?
Pb0, 0.2 H— &3 10/ 9A 849 Moz #ik Ao
A 7H-e 0.84 mgS0;/day/100cm?® PbO, o] =}, HUEHES
e 3 TEEIRe] iS5l 2. 08 mgS0:/day/100cm?
Pb0, 0.2 H— T3 f#EHIEKY Z#E=#710.85mg
S0,/day/100cm? PbO, 2 #HE— st}

@ B E

KIBTHA BERERES Bllskd £RT v F
¥ 2.79 mg/md o] 3. fiFE 1. 76~4. 27 mg/m® o] v}, 1
EAlz 29 Hoke] 3.15mg/m' o E B— £IL
¥ T¥ EERRY £ 2.82, 2.63, 2.54mg/m® ] M
o] e}.

ANEZ HEAEE 1080 3.02mg/m* & H— 3
98 115 8A 7H9 o= # 2.98, 2.77, 2.75, 2.41
mg/m® ¢} figo] e

KEFTHP BREEAMLE-S 1250 Hmal ulepzte]
#5.69 phon o] = HiE= 49~88 phon o] T



Table 9.

Dustfall by the Aree in Daegu

(unit: ton/km?/month)

: Area .
Industrial Commercial Residential Downtown
\ Item Area Area Area Area Range Average
Month|
Total Dust 27.54 15. 36 9.71 29. 50 9.27—40.99| 20.53
7 Soluble subs 10. 14 4.96 2. 66 10. 40 2.25—14. 72 7.04
Insoluble subs 17.50 10. 40 7.05 19.10 6.21—26.29| 13.51
Ash 13.58 6.76 3.17 16. 31 2.93—22.14 9. 96
Total Dust 37.50 23.53 13.82 36.60 13.16—62.16| 27.86
8 Soluble subs. 9.10 9.27 5.33 10. 64 3.47—21. 59 8.59
Insoble subs 28.40 14. 26 8.50 25.96 8.02—51.83 19.28
Ash 19. 89 7.56 6.92 14.59 6.73—30.47] 12.24
Total Dust 30. 38 25.29 16. 39 33.80 13.70—58. 44| 26.40
9 Soluble subs. 10. 89 9.32 6.10 11.43 5. 07—18.58 9.46
Insoluble subs 19. 49 15.98 10.30 22.37 7.83—39.86; 17.04
Ash 12.77 10.31 7.34 16.28 5.62—28.12, 11.68
Total Dust 31.06 23.79 13.82 40.01 11.68—51. 80 27.17
10 Soluble subs. 12. 42 8.85 4.59 16. 47 2.66—21.63] 10.58
Insoluble subs 18.64 14.94 9.22 23.54 9.02—31.56] 16.59
Ash 13.72 9.69 6.74 17.62 4.18—24.99] 11.94
Total Dust 41.10 13. 88 14.05 42. 40 11.31—56.89] 27.86
1 Suble subs. 17.48 5.01 6.31 8.09 4.96—21.17 9.45
Insoluble subs 23.62 7.64 7.75 43.31 6.35—36.07] 18.33
Ash 17.62 5.99 6.21 21.23 5.13—24.93 12.76
o Total Dust 33.52 20. 37 13.55 36. 46 9.27—62.16| 25.97
P Soluble subs. 11.81 7.66 5.00 11.49 2.25—21. 63 8.99
;g’ Insoluble subs 21.71 12.71 8.55 24.97 6.92—46.21| 16.98
® Ash 15.51 8. 46 6.08 17.05 2.93—30.47] 1177
(July. 1. 1970—Nov. 30. 19700
Table 10. Coecentration of Sulfur oxides by the Area in Daegu
Cunit: mgS0;/day/100cm?Pb0O;)
Industrail Commercial Downtown Residential
Area Area Area Area Range Average
15 15 10 10 50*
1.22 0.95 0.71 0.47 0.46—1.33 0. .84
1.61 0.99 1.04 0.58 0.50—1. 76 1.05
1.53 1.01 1.09 0.80 0.78—1.98 1.10
1.70 1.22 1.50 1.05 1.02—2.25 1.36
1.78 1.53 1.67 1.20 1.29—3.12 1.54
Average 1.57 1.14 1.20 0.92 0.46—3.12 1.20
*Total No of Sampling Sites (July 1. 1970—Nov. 30. 1970)



Table 11 Suspended Particles by the Area in Daegu .
' (unit: mg/m®)
N Area
N\Io, of Ind. A. Comm. A. Down. A. Res. A. Range Average
. meas.
month \ 15 15 10 10 50
7 2.01 2.54 3.01 2.11 1.76—3. 44 2.41
8 2.59 2.97 2.93 2.51 2.12—3.75 2.75
9 2.86 2.99 3.22 2.87 2. 44—4. 01 2.98
10 2.95 3.01 3.6 2.95 1.86~4.27 3.02
11 2.76 2.61 3.44 2.27 2.01~4. 80 2.77
Average 2.63 2.82 3.15 2.54 1.76~4.27 2.79
(July 1. 1970—Nov. 30. 1670)
Table 12. Noise Level by the Area in Daegu
Cunit: phon)
) Area
M Level Industrial A. | Commercial A. | Downtown A. | Residential A. Total Average
onth
’ Range 61—82 59—78 78—87 51—65 51—65
Average 70 68 83 58 70
Range 56—86 55—72 74—88 49—57 49—88
g
Average 67 63 79 54 66
Range 60—88 60—77 77—86 60—65 60—88
9
Average 71 70 80 62 71
, Range 62—74 64—80 72—83 53—66 53—83
0
Average 67 71 78 58 69
. Range 60—70 71—80 83—88 55—63 55—88
1
Average 66 80 81 59 71
Total Range 56—88 55—88 72—88 49—65 49—88
Average| Average 68 70 80 58 69

WA SEs e #isbiKe] 80phon o2 H— ¥
IR TE AEMRe s £% 70, 68 58phon ] JH
o[ e},

Az s%Ese 118 9A¢] Tlphon &2 3ol 4
— =31 789 70 phon 104} 69 phon 8¢l 66 phon 2]
MEeo = HRIBRES FUBLot gl
2l = AHHME, S, KB

O BTHE

TR ERS MTEHSGE 13, 14, 15%) 30.42ton/
km?/month ¢]v] #E= 8. 69~95. 44 ton/km?/month ]

(July 1. 1970—Nov. 30. 19700

3B E-S Y 10. 74 ton/km?/month o] =] HiE
= 2.87~34. 12 ton/km?/month o] =}.

TEFRE DTS F5#9) 19.96 ton/km?/month o] L i
B+t 8. 31~59. 98ton/km?/month o] 3L KH& Fiy 18
57 ton/km?/month ¢] 2. E+= 5. 19~38.37 ton/km?/mo-
nth o] =},

BTHEES HHiz ke BE] A% A%
o] 33.17ton/km?*/month 2 £E— F3 2511J0] 32.11ton
/km?/month XEf 25.97 ton/km?/month 9 Jigel e}, %
R B2 2lo] 12.57ton/km?/monthe. 2 #— E3



Table 13.

Average Amount of Dustfall in 3 cities(Seoul, Pusan and Daegu)

Cunit: ton/km?/month)

<5 Item
Wm‘;\ Total Dust Soluble Subs. Insoluble Subs. Ash
of meas
City
Range 8.69—95. 44 2.87—27.26 10. 59—59. 98 5.19—33.23
Seoul 80
Average 33.17 10. 65 23.34 13.99
: Range 13.44—74.71 4.51—34.12 8.31—48.82 6.07—38. 87
Pusan 60
' Average 32.11 12.57 19.54 14.94
Range 9.27—62.16 4.97—17.03 8.55—33.03 6.59—22.54
Daegu 50
Average 25.97 8.99 16. 98 11. 77
Range 8.69—95. 44 2.87—34.12 8.31—59. 98 5.19—38. 37
Total Average | 190 .
Average 30. 42 10.74 19.96 13.57

Table 14. Average amount of Dustfall by the Area in 3 cities(Seoul,

(July 1 1970. ~June 30. 1970

Pusan, and Daegu)

(unit: ton/km?/month)

Area . . . .1 | Semi-
Industrial | Commercial | Residential . Downtown Total
\ Area Area Area Industrial Area Park Area Average
Amount A A Arj;a A A A
Ave— ve— ve- ve- ve- e— e~
Ttem Range ‘I’,ageRange rage Range rageRange ragelRange rageRange ‘;age Range ‘;age
14. 23 13. 36— 9. 25— 25. 61- 39. 57- 8. 69- 8. 69-
3. 47— 1. 70~ 1.9- 8. 33~ [7. 05— 2. 75— 1.09-
Soluble Subs. 34 12 12.99 29.12 8.48 19. 09 5.55 31, 27 17. 46' 31. 80 14. 58} 10. 02 5. 06 34 12 10. 69
o. 72- l6. 92- 5. 99- 13.21- 21. 38 5. 59- 5. 59
InSO]uble SubS. 45 72 23. 86] 48‘ 82 14- 79 21' 20 10- 16 52. 83 31- 95 63- 99 29' 81 18' 05 11. 19 63' 99 20. 29
T
6. 45— 5,13~ 2. 93- 8. 37- 13, 82- s 14- 2.93-
Ash 38. 37 16. 361 32, 44 10. 24] 17,21 7.15 34. 56 21. 63, 47,94 19. 59} 10. 81 7.16 49,24 13.69
(July 1. 1970—Nov. 30 1970)
AL KE 10.65, 8.99 ton/km?/month 2] JEolx 7R @ FEEELD

HREwES
I 2 KEBe 4 19.54,

Kae 2118 14. 94 ton/km?/month 7} F— &
KERS] 13.99 11.77 ton/km/?month 2] JRo] ¢}

MEpme RN SEAud WEs 7$ ¥I
49. 41'ton/km?/month & #F— =i &L KL IR
44. 39 ton/km?/month T 3EH115S] 36. 85 ton/km?/month
Fo] AREMIKS 16. 25ton/km?/

9 JEel i H— AL
month o] t}.

HmmE 94 iR 14.58 ton/km?/monthe
5. 06 ton/km?/month 2 2 £

2 - T3 AREMERY

— Aok

4189 23. 34 ton/km?/month 2.2 H— ¥
16. 98 ton/km?/month o] c}.

13 AE

— 52

=ZR#HY WM HERELS
9} o] #EZEHo] 1.52 mgS0O,/day/100cm?pb0; o] &L §i
HE 0. 32~4. 72mgS0;/day/100cm?pb0, ¢} 7}.

#16. 1730 #RY v}

wmiRF 2 SEsRe THEMRe] 216 mgSOs/day)

%_
& Lol TR HEoE e
Aol x krbel LRI ALl AR A 7
& e e Fole) s

AR SEAuw 11 Aol 2.63mg S0,/day/100cm?

100cm?pb0:2 H— &

A RO ¥T IR Hel o
AEHIRe] 0.94 mgS0O;/day/100cm*phO, 2 H—
Hh ik

2.

=kAWe Fas s Tl &%
T (Rl £ B Wk HRIAL A

BfEE 2.9



pb0; 2 F— ¥ 104 94 8AS IHelv. Bl 7AH-H

wafEste 11A7A %R

HARR oz Hmste AL
Holeh, ZAEHS Fyoer ABEE i Mrgy
ol THEE @il Hinsle 1184 BHMEE Relx

@ BiEME

SAHWY BipEEe) MEREE 18K ®nd

upo} Zro} i ¥go] 2.89mg/m® o] w] i 1. 15~5.27
mg/m® o] e}

At Mgl Se By #oike] 3.63mg/mP oz
Table 15. Monthly Variation of Dust fall in 3 cities (Seol, Pusan, Daegu)
(unit: ton/km?/month)
g month| -
\ 7 8 9 10 11 Total Average
Amount
om R [Tl Range [Frce Ronge [M1e, | Ronge [V Range e, | Rance | M
8. 69— 10. 94— 9. 59— 11. 68— 11.31— 8. 69—
2. 25— 3. 47— . 43— 2.66— 4.96— '1. 09—
5.59— 8. 02— 7. 66— 8. 54— 6.35— 5. 59—
Insotuble Subs. | 857651 13.39 ® 657 24.82 T 6 o) 21,24 5577l 18,29 © 850 10 88' oo 0| 19-95
2. 93— 4. 96— 4. 14— 4.18— 5.13— 2.93—
Ash 32.44] 977 T39.1g 16-91] T34 19 13.93 37 43' 13.42) ™ 47 o4 14 01( 7. 24

Table 16. Average Concentration of sulfur oxides by the Area in 3 cities(Seoul, Pusan, Daegu)
v "(unit: mgS0,/day/100cm?PbO;)

Area . . . .1 [Semi- -
W IndAlizglal CO‘XTefmal Reicll_zgtlal Industrial Doxrgégwn | Park Area | Average
City Area .

Range 1.68—4.72| 0.64—3.31| 0.32—2.84] 0.76—2.78| 1.05—3.77| 0.39—1.82] 0.32—4.72
Seoul
et Average 2.21 1.7 1.55 1.65 1.75 0.94 1.64
Range 1.51—4. 48| 1.05—2.41} 0.76—2.89 1.00—3.59 — — 0.76—4. 48
Pusan
. Average 2.70 1.66 1.49 1.72 — — 1. 89
Range 1.12—3.21| 0.87—2.21] 0.46—1.65 —| 0.61—2.51 — 0.46—3.12
Daegu v,
Average 1.57 1.14 0.92 — 1.20 — 1.21
Total Range 1.12—4.48 0.64—3.31] 0.32—2.89 0.76—3.59, 0.61—3.77| 0.39—1.82| 0.32—4.72
Average| . pverage 2.16 1.50 1.32 1.69 "1.48 0.94 1.52
(July 1. 1970—Nov. 30, 1970)
Table 17. Monthly variation of sulfur oxides in 3cities (Seoul, Pusan, Daegu)

(unit: mgS0,/day/100cm?Pb0,)

- month -
\ l 7 ‘ 8 9 10 11 Average
Amount
No. of Meas 38 38 38 38 38 190
Range 0.32—2.16 0.43—2.73 0.67—3.30 1.02—4. 20 1.29—4.72 0.32—4.72
Average 1.00 1.31 1.47 1.96 2.25 1.52

(July 1. 1970—Nov. ‘30. 1970)
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Table 18. Monthly Variation of Suspended Particles in 3 cities(Seoul, Pusan & Daegu)

(unit: mg/m?®)

Vu\mm&th 7 8 9 10 1 Ave
City
Range 1.27—3.75 | 1.46-5.16 | 1.98—5.27 | 1.15—4.77 | 2.02—4.45 | 1.15—5.27
Seodl 1 v 2.35 3.69 3.34 . 3.36 2.92 3.14
bosan | EEE 2.11-3.27 | 2.00-3.42 | 2.67—3.32 | 2.57—3.88 | 2.09—4.01 | 2 10—4.01
Ave 2.51 2.21 3.09 3.11 2.82 2.75
baoge | REE® 1.76—3.44 | 212875 | 244—4.01 | 1.86—4.27 | 2.01—4.80 | 1.76—4.27
Ave 2.41 2.75 2.98 3.02 2.77 2.79
rotal | Range 1.27—3.75 | 1.46—5.16 | 1.98—5.27 | 115—4.77 | 2.01—4.80 | 1.15—5.27
Ave. Ave. 2.43 2.88 3.14 3.16 2.84 2.89
(July 1. 1970. —Nov. 30. 1970
Table 19. Noise Level by the Area in 3 cities(Seoul, Pusan & Daegu)

(unit: phon)

Area

w Ind. A. [Semi-Ind. A} Comm. A. ] Res. A. | Park A. | Down A. | Total Ave.
City

Range 65—82 35—92 64—89 50—68 50—79 78—99 50—99
Seoul

Average 75 75 77- 60 66 86 73

Range 64—88 63—85 66—88 55—71 — — 55—88
Pusan

Average 77 70 76 63 — — 72

Range 56—88 — 55—88 49—65 — 72—88 49—88
Daegu

Average 68 — 70 58 — 80 69
Total Range 56—88 55—92 55—89 49—71 | 50—79 72—99 49—99
Ave. Average 73 73 74 60 66 83 71.3




2) ARY BEEel Adt

7b) SO 2| AhEML(EUsE)

S0: 9] Hrp#t 4520% ¢ Sife] Hrgdeiy 2
=}
A2HAY S0.9 Bt F#0.092ppm o= B
M s 2087 0.109 ppm 2 2 F—E3 o}SL 168
7} 0.107 ppm o] o). A2 Bwl Ri 685 3-E 168F
7HA ALl wlkalAl #sle] 16REDIE THMREe TR
2 WLELE LRI 20859 & 0.154ppm &
vE I Qe

&gl SO, 9 Heh#{b: ZF#y 0.089 ppm o= 18
Holl ##% 0.120 ppm-§ b

A2 TRBEY D FokbiEe] Eow 18RE
% TRMKE &3 T RE HLtRe 2 B
EE B dc

KEBHAS SO 9] HefikE F# 0.062 ppm ]
18859} 20850] 0.084 ppm 2.8 K HE o £

Mgz Ee]  HRLHIRS TEHRe] A wlwsy
LIRS 2085e) 0.114ppm &2 HEEE Bolv K
BT3RS 168501 0.087 ppm © 2 HEMHE valeh

THEMIRS 168D % THS mfFY BLHL
20Ws ikl FRES #ATEZC

= KR#HS SO, 9] FiyHABIEEELS 0.081 ppme]
o #EE 0.004~0. 169 ppm o[}l :

4R 6B NE HAfESlY] e BREVE wolAd siert
14850 47 FREstn A4 EFste] 2085<] 0.100 ppm
L2 REEE Rolx AE s14sl] HhiEdch

#Hrigs Bl Agol i 0.092ppm o2 F-FX
tgo] Zilie 2 0.089 ppmo]® KEFE 0.062ppm o]
.

Table 20. Variation of Sulfur Oxides Concentration by the Time of a Day in Industrail
and Downhown Area.
(unit: ppm)
Hour
e [ 6 [ 8 [ 10 | 12 | 1| 16| 18 | 20 | 22z | Ramge |Ave
Seoul 0.039) 0.109] 0.094; 0.086 0.091] 0.107 0.095 O. 109‘ 0. 092(0. 004—0. 169| 0. 092
Pusan 0.028 0.074] 0.089 0.106) 0.099 0.099 0.120{ 0. 108| 0. 090(0. 004~0. 156| 0. 089
Daegu 0.024) 0.048 0.060; 0.066) 0.057, 0.075 0.084 0.084] - 0.059/0.015—0. 138| 0. 062
Ave. 0.030] 0.077| 0.081] 0.08 O. 082‘ 0.094, 0.099! 0.100f 0.0800.040—0. 169] 0. 081
\bprsy ooy
][0 ou
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peak & Ho|w 8o 29.9ppm & R+
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F TRese7E 168 Liggol] LASH7] #hfEsted 208
38.6ppm & 2 peak & o] &t}

Table 21. Variation of CO Concentrations by the Time of a Day in Industirail and
Downtown Area.
Cunit: ppm)
G |6 |8 | 10 | 12 14 |16 ] 8 | 20 | 2 Range | Avea
City .
Seoul 12.7 '37.9 35.1 29.4 28.8 36.2 ‘44. 4 42.8 33.1 2.3—71.5| 33.37
Pusan 8.5 23.4 24.4 20.1 23. 1 38.5 39.0 35.1 20.9 0.1—66. 5( 25. 76
Daegu 6.2 29.9 27.3 25.7 19.3 20.0 22.3 37.9 24.5 0.1—70. 2| 23.65
Average 9.1 30.4 28.9 25.1 23.7 31.5 35.2 38.6 26.2° 9.1-—38.6{ 27.59
(ppm) (ppm)
70F 1) Seoul — 60F 2 Pusan .,-""\‘
60} 501
50r 40k
40 \
*r \ Downtown
30_ . Te:
X . S - Average
20r 107 sl . lndust,;ial
0L ' L L L t ' s )\ s b "
06 8 10 12 14 18 18 20 22 hour 3] 8 10 12 14 16 i8 20 22 hour
5oL 4) 3 Ciiies
| Total Average

Fig. 2. Variation of CO Concentration by the Time of a Day in Industrial
and Downtown Area '
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CH Pl Bt

SRS e F22% 2 A3E REE u
o} 7y,

SX#HY p¥pEs Bh@ts BT 3. 01mg/m®
ol i Wil 1.58~3. 87 mg/me] k. iz Eul 4
%, 21, KFRY JEelw EHIAIEZE REst glol M-
Sl 6 eE Alaele] Wiz FUhse] 208l
peak & ol F-2 TR}
2h) BEol At

BEe Aty $23% 2 F4EA EHre os
Z+.

ALHR BEY PhEdhs Fiy 78.4phon ol i
B+ 61~97 phon ot} WiEpI2 Hw 1680 82 phon
o2 BEE uldh

WA Ee) #oHiKe] ¥ 85 6phono]n] T
Huif-2 71. 3 phon o] }.
SR BES Be#s
¥+ 55~90phon o] ¢},
Wiz e FiRe] FElF Aol & E4 it
KEPTHA BES BdBbe F178 2 phon o] i i
+ 51~75phono|th. FMAIZ Ewj 18] 82.5phone.
2 peak & o] 52 10%o] 80.5phon & »giv}
MR Bd) TEHRAD iR =3 &
EEE 2t
ZAKH. BEY Hh#e Ty 77 8phon, HE
£ 51~Q7phon ol t}. #RFI=Ew] 16, 18R] HiGMH
% molx 8 rush hour W] EEFHT 2ld #Hib
Az JizRe FlE 4 el

2£3576. 9 phon o) i

Table 22. Variation of Total Amount of Suspended particles by the Time of a Day
in Industrial and Downtown Area
(unit: mg/m?)
Hour
6 8 10 12 14 16 l 18 20 22 Range Ave.
City

Seoul 177 2.76 3.04 3.11 3.37 3.33 3.7 3.87 3.58 1.77--3.871 311
Pusan 1.71 2.58 2.76 3.11 3.18 3.32 3.60 3.52 3.16 1.71—3.60] 2 99
Daegu 1.58 2.29 2.73 3.05 3.20 3.3 3.57 3.63 3.10 1.58—3.63) 2.94
Average 1.68 2.54 2.84 3.09 3.25 3.33 3.62 3.67 3.28 1.58—3.87] 3.01

mg/m* mg/m?

50F 1) Seoul e 50 2) Pusan

40¢ _,-/'/ - \'/‘/_ _______ ?ﬁiﬂmwn ~ 40r - ___.—-"'—‘_:::T::D\o;-mown A,

30 //‘ e R e 30p //(' ' s T Aversge

20} ‘:/’ Industrial A, 20t ".""_ Industrial A,

1Ok, . ) " . L L — 1.0k L L L '

TTETTEi6 12 14 18 18 20 22 & 8 10 12 14 16 18 20 22
5.0{ -3 Dacgu Co 50t 4) 3 Cities
40t e
R .—/'j:-_ ----------- \;o'wmnwn A
30r ‘/./:/ T .Rvemge
255. './_ L Industrial A.
: 10

WO 4612 4 6 18 20 22

Fig. 3.
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Variation of Total Amount of Suspended Particles by the Time of a Day in Industrial



Table 23.

Variation of Noise Level by the Time of a Day

(unit: phon)

Hour
\ 6 ’ 8 10 ’ 12 14 16 18 ( 20 l 22 | Raage | Average
City
Seoul 68.0 82.5 80.5 81.5 79.5 82.0 79.0 77.5 76.0 61—97| 78.4
Pusaa 64.5 79.0 79.0 78.0 77.5 79.5 79.0 78.5 76.5 55—90| 76.9
Daegu 64.5 79.0 80.5 79.5 78.0 79.5 82.5 80.0 80.0 51—95| 78.2
Average 65.6 80.1 80.0 79.6 78.3 80.3 80.3 78.6 77.5 51—97] 77.8
phon phou
1) Seoul 2) Pusan
T it N0
Downtown A. Downtown A.
Y e T = Aerage
“ Average 0 Average Industrial A.
ook " iadastrial A. €0
&8 10 12 14 16 18 20 22 086 1z 14 16 18 20 22w
4 3 Cities :?xﬁ“
Average
B ==""Seout
0F O Pysan
gol AT e B0 R i
70r

62 4 16

5720 22

hour

26 22

hour

1612 4 1618

Fig. 4. Variation of Noise Lenel by the time of a Day in Industrial and Downtown Area

D AR U BEY HEnfERM BdEl

7t ME8%5im

ALTHA #Ld TEHRRY] KR 2
BbE P24k Frgulel 2o

S0 9 7% g 0.221 ppmeol =] HiEE 0. 169~0. 208
ppmole] HURFIE B o] Ty ch iR &
ov BHAZE TEMBE Bdol Fx #H.Re
BEZE B RS Btk

g Hd

Table 24.
of the week in Seoul

CO0Y 7%= Fi3 39.5ppm RWEE 16.1~65.4 ppm
o8 LIRS TR 17.7ppmel] H# ® 37t
Y& 61.2ppm & it

GBS T8 4. 18mg/m’ o] I B -& Z1 86 phon
ol 3 THHIKLT HiHiKo] T& PHEES Bl
t}.

Lh &4 T

WK AR D BEY HEh@h: HBER) HT

Daily Peak Time Variationsof Concentration of Air Pollutants and Noise Levels

(Mean value of September and November 1970)

\Area Industrial Area Downtown Are
Day Range Ave.
It Mon. l Wed. , Fri. Ave, Mon. | Wed. Fri. Ave.
em
50, (ppm) 0.169 | 0.192 ] 0.130 ) 0.180 ] 0.280 | 0.245 | 0.245 | 0.256 |0.169—0. 280 0. 221
O (ppm) 16.1 20.5 16.5 17.7 65. 4 55. 8 62. 4 61.2 16.1—6.54/39.5
Suspended Partides . :
(mg/m®) ‘4. 12 3.02 2.58 3.‘24 6.03 5.09 4.24 5.12 2. 58—6. 034. 18
Noise (phon) 88 74 78 80 95 94 87 92 74—95 (86.0

s



Table 25. Daily Peak Time Variations of Concentration of Air Pollutants and Noise Levels

of the Week in Pusan City

(Mean Value of August and October, 1970)

w Industrial Area Downtown Area

Day : Range Ave.
o Mon. | Wed. | Fri. | Ave |Mon. | Wed I Fri. [Ave.
S0, (ppm) 0.121| o.182| 0.151 | 0.151] 0.173| 0.245 | 0.222 | 0.213 Jo. 121—0. 245| 0. 182
CO (ppm) 20.8 |30.4 |187 |23.3 |68.6 |61.2 |60.7 [63.5 |18.7—68.6 43.4
S“SPe“gg‘é /lr’rf,f)ﬁdes 355 |364 |412 [377 | 435 |403 |5.03 |447 |3.55—5.03 [4.12
Noise (phon) 87 80 79 32 01 83 81 85 79—91 |83.5
% ulo} At BB ES £ 3.97mg/m? ol FE< 2.97~4.79

S0, 9l 7% 74y 0°182ppm o] T #EE 0.121~0.245  mg/m’ o]t}

ppm o] E} ﬁ%% ZF‘f;J 830ph0n °]:’— %’ %E ;#5‘] I%jﬂljﬁi

CO ¢ A+ Fig 43.4ppme]™ T 23.3 ppm
o el ZLHuRe F 3f5< 64.5ppm o]

BiEMES T 4.12mg/m’ ol BELS 34 83.5
phon o]t}

WEAHE 2 FFEEF TEMERG HLAEK
Zon] MR QlelAde BErE L KEd I
ik Hhol ¥ RAE Rold BT MuBlze
W golE 4 glen LAY Fad 9lphon o
s el gl

Cch KB

KEpel AR 2 BES Eh#e
& wpebZet

S0, 9] 7% 715 0. 113 ppm o] I HiFE-E 0. 090~0. 150
ppm o] =}

CO 9] 7% F#541.1 ppm o]+ HEE 12. 3~68. 8 ppm
ol e}.

IR A2 LMK 15. 2ppm o] Hhal) #.Lig-e
ok 4uf7} ¥ 67. 01 ppmell I

26k R

o HLdbiko]l EFom #3 LR Bt L A
o] %RY ol P ' '
gl. =K&WH

Ag, i, KB ZRHBH AR 2 BEY Bh#
{t¥& SO & Fi# 0.127ppm o]= HEE 0.090~0. 280
ppm o] t}. '

| MELE AS, £, KRS MEfzelW B5F I
¥R R o #.0 HK ) SO, BEo] =+

CO 9] 7% 3 41.3 ppm ©} 2. FE = 16. 1~68. 8 ppm
ole}. #iiGlEE i, KB, A& IHelw HEBE
= T¥EMR 18.73ppmol] 3] LIRS THEbIRS
3f%% Z=9% 63.9ppme] EIT}

BEWES T 4.09 mg/mo] L fiEE 258~6.03
mg/mio| ok EFF MEME A% B KES HEALelH
MIRF 2 e SEHHREE TEMRLT BotiKe] ¥

BRE =AEiH Fe 84.17 phon o] 2 HiFE 70~
98 phon o]t} #MT A MEME A&, £, KBRS Ak
ol oA HLbie] THIRU ) Fot

Table 26. Daily Peak Time Variation of Concentrations of Air Pollutants and Noise Levels

of the Week in Daegu City

(Mean Value of August and October, 1970)

Area Industrial Area Downtown Area
Day Range Ave.
Item. —— Mon. Wed. | Fri. Ave, Mon. l Wed. l Fri. Ave.
SO: (ppm) 0.117 | 0.083} 0.090 | 0.097 § 0.150 7 0.117 ) 0.133) 7.133 |0.090—0. 150; 0. 113
CO (ppm) 17.9 12.3 15.4 15.2 |68.8 |66.0 |66.2 67.01 | 12.3—68.8 41.1
Suspended patticies | 391 } 297 | 3.34 | 334 | 479 | 3.85 | 476 | 450 |2.97—479 [3.97
Noise (phon) 81 70 77 76 93 79 98 90 70—98 [83.0




Table 27.

Variation of Total Amount of Suspended Particles by the Time of a Day

Cunit: mg/m?®)

Hour
6 8 10 12 14 16 18 20 22 Range Ave.
City
Seoul 1.77 2.76 3.04 3.11 3.37 3.33 3.70 3.87 3.58 | 1.77—3.87 311
Pusan 1.71 2.58 2.76 3.11 3.18 3.32 3.60 3.52 3.16 |1.71-3.60 2.99
Daegu 1.58 2.29 2.73 3.05 3.20 3.3 3.57 3.63 3.10 | 1.58—3.63 2.94
Average 1.68 2.54 2.84 3.09 3.25 3.33 3.62 3.67 3.28 | 1.58—3.87 3.01

) gitgEe] Bk

BEMES HhBbe H21% 2 #I3IE R}
9} &+

ALHA HL0BEREY] Bd#ite T8 1lmg/
m®o)n HEE 1.77~8.87mg/m®e|th WMz &
o] 208e] 3.87mg/m’ o2 EEME vebdc B 4
7 6FRe XA BRI RfEstd 208e] BREE ol ¥
I THs2 Bt

WGz B #.LuEe] FBoel 3.90 mg/miol v B
A2 1200 F THI Frie] gl =l et A
& ASFAZ doldh. TEMK-S ¥ 2. 43mg/m? o]
o WL RxFow 128 U LERAAE
Beld '

FWHA LB EHES] B8t Fiy 2.99mg
/m?* el FEE 1.71~3. 60 mg/m® o) .

BEfISlE 2 18kl 3.60 mg/m® o2 BEHEE o
Foh #MLKe 3.5lmg/md oln] BEfEE 4.02mg/
m® £ 20Wo] Rolw TS T 247 mg/md ol
18] 3.27mg/m® o2 Peak & o] &c}.

Ak ¢l £ILTHAY] R BEE 2] 68 LIk
AR ks EFslehoh 208 ikl TReo] kafER

KEHA B Lg g Es] Heiibe £y 2.94mg
/mole] g 1.58~3.63mg/m' o]} 2085e] 3.63
mg/m® .2 BEEE 2k

BLWETE 3.45mg/md ol Tl e
2.43mg/m o] 5}, T HR BT 2085 peak B i)

ZRES L RYEY] B8k T 3.01
mg/m® o] 2. WL 1.58~3.87 mg/m?olv}. HiHiE
B4 AL, £, KBRS JEeld BrMIBZE Mzst 9
o M—slAl 6neF8 Atslo] WMo 2 FrtE] 20
Bol] peak & ol Fx TR

V. # 5%

D BTHe
AR, FIUT, KEH =KW (70, 7.1~

70. 11. 30) BTHBEFHEL 30.42 ton/km?/month o]
o}, ol HADY #HATFH 14.4 ton/km?/monthell H
& & 2fF B BKeIH, BEY I BESEY
31 ton/km?/month B o} wron] —RrRIERE 20 ton/
km?/month X o} & Eolsh. #E New York 9
EE WY 12 ton/km?/month Xoke % 2. 58y &)

REENES T 64.61%24 BAY HLRHVY
76.15% 2t 2on, K4 68.90% =X HAL 58.0
%Eet ¥+

G = el A& Fiy 33. 17 ton/km%/month o2
19694 B {RREEE B 38. 0 ton/km?/month ¥ o} b
& REE Rola 196865 RIBEMiR Ad] WE W
5% W & THEER 30. 75 ton/km?/month .ok A K &L
ol &+

19694 41 RIBHME KEFH e WHEHFEC =X
= G0 WY AEWES AW 28 BTH
BEE 24.72 ton/km?/month 2.2 X RgEHc} e BfE
% 24

BTHES B NEEms WEnl S
ZHEE D Adde] # £49 ¢ A Ro=A f
BB 69FE A Aol M—AAAA FH-Frex
WED AFERS] F& He HHY BTHEEY
BRL ER S B 2A EESE Rz 69
Bl fE 70EEE M EHIES Jgen BH
BEE %2 BEba £7 Hio] Qo] AT E
HEEg] AT 4T AR =259 39 &
el Fo1s] ERSER Fol BiEd, AEHL
FE7} EolAlulel HEEX gy 4B

BARLOWREFH LR B MED #%dd oA 54
giel Bl HHES 30% WA R on, HEL110ID
19404 5¢] 60ton/km?/month o]¥ AL 19704 ) =
60% 5 L& Zo 25ton/km*/month LITE WAAF
ez #iydhol Sl

MIRBl Rfe AL, IR TR BR A% &
B JHe = EAste] HLMEKe] I, THEX



G & REE HEARL 1969 RELE W
# —Fste wlolsh. BARY TS MR EMLE
TR T ¥ EE ATEMRY JH I 1968%
S vel Hfre wE O MTE TE  ERHEm |
2B Pl HE— o FBEALE WLol Hirolx
TH, #E MEhzel ok

IR B B 32.22%0) 2, K4S 62.13%0]9 o]
EfEe £HEE A 2

AR BTHERS 8>9=11>10>7H9 WFAzel+ A
e ERE RREED N 24 FHT Aoz 45=
o, THel 7b4 #&zle, A#EE AR vz, &
KkEe] 882 2f%<l 368mm v HEd ER}E A
ok 2 BRTHERLS FH#t 32 11 ton/km?/
month 2 2 o= GIFEMRHLM|Y W# 35. 36 ton/km?/
monthH.¥} %718 HEH-E Hlsh

ARz 21 8>0>11>10>7HY MHelw) 694 B
TRE 6 A58 tafEste 11AAXN ] A& #md B
£+ el A= HEeH, BEEWELS 39.18%°
32 RGL 76.68% 24 A&, KB 3] £% ¥
t}. ol Zllo] BT ML s YT 3 AN 2
HRMBEE o) EASEd ZR}ER 2

KEFY BTHETEEL 25 97 ton/km?/month o) 3
WHEE 9.27~62.16 ton/km*/month ol v} KK A
<3 Zunche e} EE BEVIE 20 ton/km?/
month 27} 32 New York BIEHM 12 ton/km?/
month B} < 2f% ¥}, 684EE AR HLEMEM
74 48.16 ton/km?/month B.oh& f9 PAEIH e
Kilez ol E =3 MKHIA 24 HHE Aoz
68EE BT WY B THEMMS] AIBRRPEA BH
7t AY ZAEA @& RES L WHEETE] &R BT
oA Tz RIRTHS ¥ F8 B THo| BiE
ol HRG Aol B

WK e &L, T¥ HE EENES Eirel g
AfzE £ 285 93 R B TH] - %
2. 8ASIASI0ASNIASTRY IR XEHS] H@EEY
B2 34.68%0) 3 KRG 69.70%0] 7.
2) FEERY

ZAEWL) MM LD RETE TELH Tk &
o KEol 1AM HHA 50,8 #&& mgSOs/day/
100cm®PhO* Bifirz JUES Aoz o WERML XK
HYes] fiEe aqrh

SREH K 18018 Hifhol A WEd FHRHL 1.52
mg80s/day/100cm?*PbO, o] I HlEFE = 0.32—4. 72mg
S0;/day/100cm?Pb0; o] v}, A& KiE-S HAS Kawasaki

e} Hkshd 19684 & Kawasaki Mul{F¥y 2.57mg
S0,/day/100cm?PhC,B.vt& & E#e] 1/2¢0]1 wa ok
B 19694 7% 1.58meSOs/day/100cm? Mo} E B3
69 HAEY WE -2 RH# 1. 64mgS0O,/day/100cm?
PO, ¥o}x £F W},

Mg Az SE R T MR 2. 16mgS0s/day/100
cm®Pb0, 0.2 F—F3 thio] LR WTEMIE 75
T3HRS] Mol m Aol 0.94mgS0s/day/100cm?
PbO, = #—wth. o] AEHM 0. 94mgS0,/day/100cm?
PbO, = A& Kawasaki$] ZAEME 0.80mg/day/100
cm?Ph0, R} ¥},

IR Fis BERY FHAKSL A PbO.
of kg SO HHES HwEite] weEw TR
BB IERA hgEY Be] d9n HiL WIR
¥ EEMRe FREEZA REEA Hhsql
2 ARMETE HREIEL BEY B Bad

BHNE S Agol & 1. 65mgS0,/day)
100cm?PbO; o] &} o]+ 6O MK 1. 64mgSO./
day/100cm*Pb0, g} Aol F—3 o]t}

HEHE B TR B0 MR IR £E 2R
2l JRe]

Ago] SO; BE& FRENZE FHMARKKY HHHd
#she] 27 A R vwhelFo] BEFH R 43%2
A E—gn gl EZWHFY 30% F—E 20% B
BB 3.1~4. 0mgS0,/day/100cm?Ph0, of & 35l A
o] 6%0°ltt. SO.8 &S Frle EEY ZiEd HiFY
B g dso FRAS KRIAZH K3 EE
HBCIILCH BN E R 4.5% 94 2.5%) 2 ABR
of HESH RAZA.

%ile Y 1.89mg/day/100cmPh0, 2 = KETHH
g BElTh ol& FUEAY HiLF TR
o FEg 2E0 oA g Tl HwA&ENdn
Zilo] HAET Rk A FHIER 2o 69EE
Sk B BEdh S0 HERLHES 1 17mg
50,/day/100cm?Pb0, & J vk KR 2A %
RE R SO, BE BHRESNz SEARH HRE2
BEHRO] 55%0| L 3 EFHR 30.0%019 HAEH
ol 10%0] 2 BIMAHYR M1 EE Tl 5% Avka)
et

KEBHLIR O] FHRMEMEDS) BS 1. 20mgSO,/day/
100cm?PhO; o1 vk ol =X AFHF B2 B
] 68 E BAYY =AYA oA 2 FdIA Y 1.45
mgS0;/day/100cm*PhO, 8.1} e $xolv)l. A mEe
N TFAAAE Aoz dA A 2FUHAY 4H



Table 27. Occurence rate of pollution with Sulfur Oxides
Deg;ee mgS0,/day/100 ( Seoul Pﬁsan Daegu Total
ot cm’PbO, No. of No. of No. of No. of o -

Pollution Occurence % Occurence % Occurence % Occurence %
No. 1 0.5~1.0 16 20.0 3 5.0 15 30.0 34 17.9
No. 2 1.1~2.0 35 43.0 33 55.0 35 70.0 103 54.3
No. 3 2.1~3.0 24 30.0 18 30.0 — — 42 22.1
No. 4 3.1~4.0 5 6.7 6 10.0 — — 11 5.7
No. 5 Over 4.1 — — — — - — — —

* The Classification of Pollution Degree Proposed by Mr. Terabe, Japan.
e kEEE 4 gz B9 g ngith

wipeed T H0 HE £5 Helx HiE DE =
Ble oA FRE2ES T0%E1E 30% HEHE 8 SAEH B 71.3phon o] T HFiE 49~99 phon

% BAE 2% 2 fhETiel s HHECE ¥

AFERME Wilkins® 2] #abaie] oA ppmog
Fabshd =k# iR F Rl 0.060 ppm o] L A gl 0.0
65 ppm Z81lle] 0.075 ppm KEE~7} 0.048 ppm 2. & &4l
et ,

ol 67AEE EH AR BEAKE WEBOWE
WS FHEE 0.043ppmol Hslo Amd #msle
45 2o FD Yot

3 FENE

giEE-e digital Dust Indicator 2 #EL%e BES
KEE Jul4 WER Aoz £Fq WEes
ol Bl AR ERE HVIE ojH

=REHY FHHERLL 2.89mg/miolx
1.15 mg/m?® o] £}

WK 2 HLiRe) - WE LB K
olx AMEE & #£E Fobk 4 9k 68FE
2} g 3.01 mg/m® B e Hfle]lw XEe %Z
#¥ 0.15 mg/m* wote 2] 20f50] JAE BdfEel .
ol: AREMuEI S B KHE SBRFT AF
9 Y s REEZ, HHAngdd 24 F
= A2

ALHRY Fige 3. 14mg/m°o 2 69ERE (R &
8 2.56mg/m*R s & ol =ZX#HH A
ol H &

#ie FHy 2. 75 mg/mel L AEE Fif 2. 79 mg/m’
oz A9 wlksld. 694E 21119 4.90mg/m® RelE
1/29) ¥=lv AL BEE ydch. ol HEMH
FEHE 2 WEEEY #RAA A &9 4R
et

KEBARR 684ERE FHAMH 3. 17mg/m® Brl

LIRS

R I

olch. i MuRe] E—FI HEITEMIES IHelt. A
£ ZEyge 73 phon o] T #.Lo Mk o] 86 phon LB HE—3F
3 fEEHIRe] 60 phone 2 F— Hie,

LIRS F#y T2phon ol v THEHIKS] #H— ¥2
EE o] #E— Wk

K58 ¥ F 69 phon o] T E.LHife] 80 phone g
—=3 {EEHge] 58phon o2 F—yrl

& WEANA FHo ¥ e AstEd ¥ FiEA
3} o] LMKl B BEEE vz sk
o] JA| Hifste] 2A FMsE Az HHEEHE
o glo] $AF o8 fFolol & Aoz MHAL

5) Bt

AT LT KBTS = AEH T SO0 &
& 0.081 ppm o]t} o]& Hk Kawasaki 19665 F¥
0.084 ppm Rt} e Bflo] 3L kBT 0.054 ppm, HIX
0.084 ppm B.v}& & Bflo]r}. %£B Philodelphia'®
19654 Z2¥ 0. 085 ppm A} o v, Chicago 0.13 pp
m¥ch e KfFe] . 23 1969FRE KIR'® Ty
0.064 ppm B} =& Effelrh. ol EMEAEME
o] Rideol] Kl 24.3% EinP o] FHiFS #Bing Bkl
B XHT Aoz B

L E ol Aol 0.092ppmeoltt. FEEE R
P EE 0.078 ppm Br} ¥ Biffol L 19659 EH
Philadelphia 0.085ppm 2.t} o kR 19694 iy
0.064ppm BTt ¥-& Hffolth ol S #ne
sl S HEEEERE ] E o RS Bind K
HER 2t

Rz TR Hotge] w9 ole
THMRE BAFel —E® RE ML FH)
ke EEEY kbRl Fe BHRERE SHE:

—_—6 2 —



Az},

21U SO, FHEL 0.089 ppm ol ol REFE
At RE 0.060ppm Brhe 4 & HEfEe] . o]l&
RlEFHkol MRS EANK HRRE HEYA 2

KERATS) Z2¥y SO, Her#{kE 0.062 ppmelch. o]&
604K KIRTH Z5¥9 0.064 ppm 3} ¥ &3}

HHHZE AL>EUSKES] MEel

SZkHAHY B CO9 #EES 2 HERERE
R 8EpSh B RIS 18RSOl B EE-E TEESZ 3
o THEHRS 4ubd fBS Rohvk HLMES: &
BES 24 BWsA #gtEx

BT 20 Aol H—¥L L KH e
A ADst TEE BPHEHRA 2 ZA KEA
Zrow THEMIRS B & —&Y NE #HLBKE
TiEEC] 2aA £EEE B At

BENES HH ERE H2 FobE 5 JJUL K

o] A# el ot AR @insielsb 188 LigEE T

Btk AR A 953 & HEE 2
ol felvhatel] HB ] A HHE HE# 3m/
sec LY 79, 43 & BEE LU

TFA #HlTH e Fel Sl HEAEE A

€3 KERZF D3RR o #OMRe) 97 &% =0

B2 6638 MfEsle 8W7bAl &S] s
Aol A feReE obol 188 LAl TEESE] fA1EE

#EAE Bde —BNoEE 2 HES 2ol #
B 51~99 phonol 3 Z¥3 77. 8 phon & n.q }.

6) @EEME

Ag £l AFRY AR 2 BEY At SO o
2% 45 0.172ppm o}t o] BfEE SO, 8] =XK#FH
BB EL 0.081 ppm 2ok RAASA B WiE2A
ol MEHI WEMES BBt £ g
EER A HESE 69FE RILEHES AW BhF
# 0.197 ppm Rob & Bffo] o

HWHENZE 48] 0.221ppm &8 FE—FL v+§o
#ljo 2 0.182 ppm o] XER~} 0.113 ppme] &

Wik 2 TE¥EMuRE e HLibiRe] £ BHAE
B oS JIERS glod TEMM-E Erhe4
e BMEE L F3 Yt

CO 9 7% = KEH TS 41. 3ppm o] L THEHIR]
el #ldko] 3% & BfEelth olv #LAHE
B el EREd 9 SRS HEmler B
Ho] KE=EAG BEg

BB = AHH Bt FHe 4.09mg/m?
o] i, iR PR THHIR] M4 #.LibigRe] &

T woh #AECl kd A7 w2Re fEvel
s A g WK KHFW AFE 2¥n #BHLHE
#e] 2A BiRsER 2}

V. 8 B OER

19704 75 183¥ F4E 118K E7AA EAN 4A
AT KU KEEHS] METel ATFBAERRE
TR M TR IR AR AR .l
WIS & A—6EMRe 2 EHila £ Hifdld NRFE
2 2 ¥ i 3BEME 190E S HEHges 9 X
SFERO BT HEL Deposit-gauge i SO & HEEELH
P, BEHE-S Diagital dust Indicator SO.¢F CO
= MSA 2 dul RgaEk, BE-S Rion X HBEF
TR FAEY B3R A BRENE WES
el B3 Ze #HRE A

®© =ZA#H FHRETHEES  30. 42ton/km?/mo-
nth o] 2. FEE 8.69~95. 44 ton/km?/month o] &.

@ #HHH FHETHERS A% 33.17>21 32.11
>KkBR 25.97 ton/km?/month JFfze] v}

® =kEH FHRTHERY] BRIFELEe BT
EOSE|L>TESHESHRD> ARMES] Aol

@ Aeme TR TRERS MBRFIEEE #.L 52
32> T ¥ 50.54> T2 40. 3703 24. 19> AE 16.25
>SEEE 15. 39 ton/km?/mnth o] &},

® e FHETHERS HMRIRMLE HBITE
48.27>T.% 36.68>F 3% 25.31> HE 18.19 ton/km?/
month o} £},

C @ KBWY FHEETHRES HWRAMKLE &L 36

46> T 3% 33.52>Fi % 20. 37> ) 13. 55 ton/km?/mo-
nth o] 7.

@ ZAEEY FEMEBLEHES 1.52mgS0s/day/
100cm?Pb0; o] I HEE 0. 32~4. 72mgS0;/day/100cm?
PbO, o] T}. :

MY FHRERIEYES 210 1.89>4% 1.64
>KES 1.21 mgS0./day/100cm?PbO,0] =},

©@ =xHHY FHEARCYES RS B T
# 2.16>HTHE 1.69>7E L50>8.0 1.48>HF
1. 32> 0.94 mgSO0,/day/100 cm*Pb0;0] =}

O =xFHe FHikEtnEd AN #ts 71
2e gH Bmely) tafEstd 117 K& ol &t

@ =ABH Y FHREHERES 2.80mg/m]x @

= 1.15~5. 27 mg/m®o] o},

@ #HH FarEgERe A$ 3. 14>KE 2.79
21 2.75mg/m? o) JEfzo] o

— 6 3 —



® SAHHS FHRTHS 71.3phon o] 3 FEE
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® HHH BES wRHNI 5T ) A¢H kB
HLHR] S TRel %4 H—%ch

@ ZAHH SO, HAB{LZF ¥R 0.081 ppm o
= 0.004~0. 169 ppm o] v}.

® KHH SO, HHMLEHREL AL 0.092>%
0.089>K55 0.062 ppm ] JEfro] =F.

® =AFH CO BhBbFe -2 27. 59 ppm o] £},

® HHH COARBMLFHRS AL 33.37>%WU
25.76>>KEf 23.65 ppm o} JEfzo| o}
@ SO0..8F COE A 685l A 8rAtelo] peak & o
t}.
@ ALmio COY HpBLES TEBEET #Hi
#igel o 3f5yu et '

® EpBbelglel SO, ok CO: THMme
=3 FouEe Bt g0

ARz BRERA Be =93 Y25 AR L
BEE SAERR FEE, RELER B0H HERR
B Esed, MEilKels] A% gat
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