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Abstract

In order to understand air quality in Pusan and furnish basic data on air envi-
ronmental policy, This study was performed using hourly average pollutant conc.
in 1999 from eleven monitoring sites, surveied annual, monthly, hourly, seasonal

average conc. and performd statistical analysis.(correlation, cluster analysis, respe-
ctively)
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The results showed that
Annual average conc. : CO - O, increased, 5132 : HDE' * PM-10 - TSP decreased
since 1997
Monthly average conc. . CO, 50, PM-10, TSP were high in Jan. Feb. owing to
using heating fuel and O, was high in May owing to meteorological condition.
Hourly conc. @ NO,, CO, 50, were increased about 92 00--10 7 00 am in heavy
traffic hour owing to increasing amount of car exhausting gas. O, particularly
increased about 2 00-—3 © 00 pm owing to high temperature and =olar radiation.
Seasional average conc. - Usually low in summer, high in winter. In summer,
pollutant conc. was low owing to high humidity. In winter, CO + 50, « PM-10 -
TSP were high owing to increasing use of heating fuel. NO, had no pattern over
BEASOTI.
Seasonal hourly conc. - NO, were high in heavy traffic hour regardless of season
and O, at dawn were high in spring and CO, 50, at neight were high in winter,
TSP has no pattern except winter. .
Excess of air environmental standard : Excess of short term standard were total
23 times(D,), Particulary, at Daeyen & Dongsam & Kamgen monitoring site
excessed over 3 times in a year. Excess of 8 hour standard were total 34 times(0,),
Excess of 24 hour standard were 39(PM-10), 5 times(TSP).
Statistical analysis results | Generally, correlation between monitoring sites was
high. C0O, 50, conc. at Dechen monitoring sites and NO,, TSP conc. at Dongsam

monitoring site differ from the others.

Key words  annual, monthly, hourly, seasonal average conc., air environmental

standard

1.4 &

|



Adel g, A7 2 AFAS FHE 2 Ashe] divied Hae] 22 4
AR o] LA ME olo] ¥ A Wl L dHe] dS aFHE 8
delr, £ 9709 42 9o of 7| A ES gtota B2 o8 g K E2AR
AL Y S2g £Ho ey ol oy @AHes FTa grloHERY B
BERe 78472 2% et © Jle B4 £4 52 59 oW HoE
A g gl

Fa 9712 EE W 71 ol gl A(50,)E ASH, 444 fla2 a2 Aas
d4&AHGdM vjEso] 7E LGSR GEEo R dETUE H48H7
=30, t)7]F FHEE Yelmgn A B8 9 A4y HeE dEE A
E¥oig” YasteA(CO)E T4, 39 7144 A4S U5 E AFA W7
2o 0@ Ao e glaol £448 DU S AF F20Md) YBE o)
2E(0)e FaHEo 2 J4sE dEH 27 LEBAR aEEodME A
9 FAECE fHE QA oA L(NO)E FLLBE(NONE shiz
A4 7NA2M BHNREE Yo Fa Fha St 2w
(TSP)& Aigl=te} v M Yateke) Yo flale) a7iuche 3¢ 459 el
o9 PM-10& F71983 o] 10nm o131 A2 FF71of 428 o
B4 Fol¥ Aol PM-10 AFE &3] o]Fo]xn 3t}

II. =2kt 2 By

€ 478 EAAEE 1999 1.1 — 12 31 () 39 44y £ 1A o
e dAESA LA S 1A% ¥7 24¥x8=A 50, CO, O, NO, TSP,
PM-10 § & 670 $5eln], =94 ti7d W7l st 2, 4, A, AAE
TECE R O7IRRN2 25 FES F YRUE 117 SHLe o8l 7,
THEY F8 FAE5E dA 802 o429 1170 71292553 2 Table
1 3} 3,



Table 1. Lecalion of nine air monttoring sites
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Table 2. Annual average conc. of almeospheric pollulants

95 co NO, 0, 50, TSP PM-10
= {ppm) (ppm} {ppm) (ppm) (ug/m) | (pg/m')
1997 1.0 0.028 0,019 0.018 81 ]
1998 10 0.024 0021 0.05 74 67
1999 L1 0,018 0022 0.014 53 B4

Table 3. Annual average conc, of each air monitoring site
wj co NO, 0, 50, PM-10 | TSP
g F {ppm) (ppm) {ppm) (ppm) {pg/m’) | Cpg/m’)
B3 F 15 0028 | 002 | 0016 I8 81
4T 0.8 0.015 0.027 0.012 45
HEHE 1.2 0.016 0.020 0.019 50
Ftﬂ HE 1.2 0021 0021 0.012 82 130
E R 1.4 0.022 0019 | 0019 79 143
H3F 1.0 0.015 0.018 0,008 61
&% 0.9 0.020 0.024 0.012 44 70
ANHF 1.4 0018 0.022 0.016 7
A4F 1.1 0.020 0.021 0.012 57 75
717344 0.4 0,013 0019 0.004 45
ol A5 0.8 0.025 0.014 0.014 79
2. A3y 54
1) A

CO, PM-10, TSPE 14, 50,= 24, 0, NO,E 584 93 713 B2 555 890,
CO, 50, PM-10, TSPl 1+ 28% 52 $5& A&3 I0ds A8 o8 gag
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werleg AEHD, 0,8 58 F € FEo 0,8 59y Y44 gRLE 7
Ao o) is We Hom AR NOE 97 F=E8 o] 88
yeiua] gsicl $5EUEATE S Table 4 R Figure 18 T,

Table 4. Monthly average cong, of amosphenc pollutants

#15 B 1 2 3 4 ] & 7 8 9 10 | 11 | 12

CO 19 | L7 |13 |11 |08 (OB [O7 |07 |05 (12 )13 |12
NO, 0.019{0.017 {0.020 | 0.0170.023{0.022/0.014 | 0.015|0.016 | 0.022 |0.022|0.021
Q, 0017 | L022 |(0.023 031 | 0033 | 0028 | 0021 |0L017 |0L.021 | 0019 (0015 | 0.013

50, 0.018 | 0,020 10,018 (016 0,014 f0U0 12 100009 0,010 G011 0012 (0014 10.013
PM-10 Bl |70 | 75 | 62 | 70 | 71 | 46 | 41 | 50 | 70 | 66 | 6B
TSP 01 | 57 | 63 | 53 | 34 | 34 |28 | 290 | 33 |36 | 35 | 144

Floure 1. Monthly average cona, trend of stmosphers polfulants
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CO, 50, 24 0-104c Y necq B9 F A&LHoa Fiasie] 5 54
olF FME7t HelF BYn NOE= 28 9-10419) 13 peakd B F F3 A
A9 £ 0% 34 ol FHSAH AMFoteta ¥ 7~040 VY H3FE 23
peak?l F3FHA el 0,8 2 H BARH AHHo R Frste ¥ 234190
dY HAF=E B9l ¥ Ao hisie] A d o3 FEFFIE LET,
PM-10, TSP 28 114¢] Y8 s =7 Yeldtch CO, S0, NO2 & 242
Azt A B R S7 G2 LEEA NS F EUE A Aoz AEHTH, 02
7 WAVE F o8 940 gUE 9% 234 YR HFrt Yeld
Aoz Asd 924 ARG FES Table 5% Figure 29 30k

Table 5. Hourly average conc. of atmosphenc polhutants

%= Co NO, 0, 50, | PM-10 | TSP
A {ppm) {ppm) {ppm) {ppm) (pgm') | Cpgim’)
1 12 | ooe 0.019 0.014 58 54
2 1.1 0.017 0.019 0,013 57 53
3 11 0.016 0019 0.013 55 51
4 1.1 0.016 0.019 0,013 54 52
5 11 0.016 0.018 0.014 54 53
(il 11 0.7 0016 r014 55 53
7 12 0.019 0.014 0.015 58 51
8 12 0.021 0.013 0.016 64 55
4 13 0.022 0.015 0.017 73 A0
10 13 | o022 0.018 0.017 a1 66
11 12 0.020 0022 0.015 B2 69
12 1.1 0.018 0.026 0.014 77 i
13 1.0 0.016 0.031 0.013 73 64
1 10 0.016 0033 0.012 66 58
15 1.0 0016 (033 0012 66 58
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g=] co NO, 0, SO, | PM-10 | TSP
A) (ppm) {ppm) {ppm) {ppm) (pg/m’} | {pg/m')

16 10 0017 | 0032 | o012 6 57
17 10 0018 | 0030 | 0012 65 56
12 11 (020 0.026 0013 Gt a2
19 11 00zz | 0022 | 0013 66 56
20 12 G023 | 0020 | 0014 63 56
21 12 0023 | 0018 | 0014 62 55
22 12 0022 | 007 | 0014 62 56
23 12 0021 | om7 | 00w 60 55
24 12 0020 | om7 | o014 50 55
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Figure 2. Hourly average conc. trend of atmospheric pollutants
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(1) AMYT 5= , |

AAHee Y FEFE 8 FA7) 2257 YHE R diyeos 3
vlale] THHE FE7 £ AFYA JrI2g RS ¥ 249 CO, NO, S0,
PM-10, TSPS] S EE o5+ 5 713 ¢& v =8 o O 08 714+ ¢
AEkg Ho| Y 23298 UcmE 2F g A4« FF 712, LA F19EY
1§ Ad B, oE, 7lE £28 4 JeEET A8 ¥=7 AR wA G
ehdeh 87 i E ARE T 2Ee AH&¥4 CO, SO, PM-10, TSPY
F=rl ¥4 Jehda, A5 d@@Ert2rt 8 &8 NOE AR oE F
=g 47 FElskA Jehtal gstch A HeEEe Table 62 Figure 3%
Eige

i #HE ) AE 1 S0, HAE>E-7H ) 98 © CO

¥-714 > A#& ) 4F © NG, Mg E DALY HE ¢ TSP, PM-10

o827y AE O

Table 6. Seasonal average conc, of atmospheric pollutants

g8 co NO, 0, 50, PM-10 TSP
A= {ppm) (ppm) {ppm) {ppm)} {pg/m) | (ug/m)
¥ 11 0.020 0.016 0.029 i 54
ag | 07 0.017 0.010 0.022 53 30
& 1.1 0.020 0012 0.018 63 35
HE 16 | 0019 0017 0.017 71 a1
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Figure 3. Seasonal average conc. trend
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Figura 4. Seasaonal, hourly average conc. trend
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Table 7. '98 erwironmenial standard excess frequency

Ag| TFE ladluelae 9| se
32(72) 4
B ¥ 5
143 | 0, £} 2
5 2 1
Al 5 10 | 1 5
a3 1
| 4 11 L
gzt | 0, |5 1 6
i 3 4
Hl 12 4 11
1 3
B 2
3 4 1
] 3 1
PA-=10 7 1 1
2443 8 1
9
10 3
11 3
A 16 3 4
TSP 1 3 1 1
Al 3 1 1




Table 8. Environmental Standard!Korea)™

7
7] ke
i 5

ALHT 0.03 ppm °] &k

o} a4tk (50,) 204 Tl 0.14 ppm =]%
1A DT 0.25 ppm ©|3F

BAI AT 9 ppm °|%t

W anl g4 (CO) LA 7h 2 25 ppm °| %

ANHT 0.05 ppm |3}

of 4t} A (NO) 244 7HH T 0.08 ppm ©| 3l

1483 015 ppm o5}

BAl 1+ 0.06 ppm <%}

2

&) 1A 0,10 ppm 18}

AR T 150 pg/m’ o] &}

FAALSE) 24 BB 300 pg/nt o]%h

ALY 80 pg/m’ o] 8}

o] 4 21 2] {PM-10) P 150 g/t ]9}

MO - A NETE |33 ol 2EsiedHe gHE.

') REFoY J|ExD

godE @EAMA S£97)¥(517~917) F5 2&Fsy wEHdUL $ 29
fdlE, S 244 4 184 Gudges 9 EFE GHATE Table
9 7 I},

Table 9, '99 orone spiscds

eREE [AA5E
s 43U Be(a3) |FRES ITE| gq 9 gann

Mog-1% (7. 18(W)| m (s | 0121 0.107 13: 00—~14 : 00
Aga-2% # NV (ZFAE) | 0123 0.114 15 00~16 : 00
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Table 10. Correlation coefficient between monitoring sites

CO |38 45 dd 93 T4 ¥H 4% Ad¢ A48 7F oA
#H | 1000

25 | 0810 L00D

e | 0633 0323 1.000

9H (0390 0080 0.345 1000

4 0522 0831 0343 0334 1.000

HH  |0508 0634 0521 0469 0554 1.000

AEH 0774 0831 0420 0402 0.623 0501 1.000
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Table 11. Correlation coefficient between monitoring sites

NO, |#3 B¥ dd €93 F¢ ¥d 4% A% €Y A% 494A

Zd | 1.000

FE (0340 1000

gl |0.786 0.369 1.000

g8 10276 0339 0420 L00O

4 0527 0362 0444 0217 1000

Ha 0512 0.367 0609 0406 0356 1.000

4% | D487 0434 0540 0554 0398 0.596 1.000

e  |0447 0179 0689 0522 0.206 0470 0463 1.000
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Figure 8. Cluster analysis result dendrogram{NO.}
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Tabile 12, Correlation coefiicient between monitoring sites

o, #H BE dd 93 Fo 93 48 AF €44 71F 43
#FH 1000

B% 0078 1000

thd 0923 -0.091 1000

HH  [0.725 -0.075 0.703 1.000

4 |0679 -0.154 0.752 0520 1.000

k] 0.790 -0,094 0826 0845 (.70 1.000

5 0,766 -0.101 0.787 0.722 0.709 0.734 1.000

A (.875 -0.088 0932 0.705 0.737 0.821 0.755 1.000

A4t | 0895 -0.098 0.930 0746 0.740 0.829 0.779 0929 1.000

713k |oB46 . 0665 0679 0184 0621 0577 0670 0.7256 1.000

Al | 083 . 0734 0826 0343 0752 0.719 0.741 0.804 0637 1.000
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Figure 10. Cluster analysis resull dendrogram{O,)
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Table 13, Correlation coefficien] between monitoring sites
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Figure 11. Cluster analysis result dendrogram{S0.)
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Figure 12. Cluster analysis result dendrogram{PM-10}
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Table 15. Correlation coefficient betwesn monitoring sites
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Figure 13. Cluster analysis resull dendrogram(TSP)

V.4 &

19994 2414 117 di7lefAFSE Lol &3 Ur|edE Y 1M
TEEF AR Ele] ata e o 2]d HAHE QA A olefe T HEE Dtk

1. A¥FEEE 19979 o & NO, S0, TSP, PM-108] ¥ =& AHA] gt A

el 92, €0, 0,8 E7HRAE 2Red, 0,8 A% Z7HFAE HE
arsdeE 485 BAESPLY 712 W9E7} DANL R #A byt



2 4T EEE 1283 A&Y @WIR A8 ¥4 CO, 50, PM-10, TSP#]
FE7F 24 JEun, 08 2E3444 ¥R 580 B delges NOE
A T3} o] FEia] vjehta] gdgtcl

3 ATOE A7 e €52 A30d AFA 29506 2 odEW WEF
F7H2 |18l CO, S0, NO& F=7F 23 9~104] Abelof =4 Jehda, 08
2. QA F oFE8] g4 92 0% 1340 AYHRFEA Jeb
e},

4 g r=Ee FAALE g7 52 o BH rledEL w=7) 713
wA vehga, 28 EHAE A Y 714y 548 2e Ag A
7hd @A vebde, B3 B R AHEE el gek X243 CO, S0, PM-10,
TSPY] w571 =4 velgtn, 2H8E v@rl=rt 2o 44890 NoE A
g FEdE 471 Fel8 JElvA guch
AdE AMNPFE=EE NOE AETE gl 5T Algtdi« &4 JeEptT,
0.2 4Y AUd FEFE 24 24 JdelgE. CO- 50,8 ¢ #
=E7he Addd FEEAA YElRE, TSPe A &34 A5t o sl s ge
Falatl e gatth

5 WEW4Y vise @A HE¥E CO 20ppm ©1 T, NO, - O, 0.040ppm =191, SO,
0.030 ppm ol PM-10 150pg/m’ =9t TSP S0pg/m ©l5t2] £27F Hale o
ol & A8k W asic.

6. '09d Ha diF|@F@ e 2HwgE 3 85 F 10182 O, 573], PM-10 308,
TSP 52 sl A= 6U 5 3 2682 7174 w@o] G4y} @728
0, 17] ShEof diste] & 238 2Hsigcd 55 dd - 238 - F4ES3dLE
A A7 8F72E 8 35013 2ok AN ER O, 17 24 sty
+ 348 =890, MM NEE PM-10 B TSP 271 2822 22} A3k 308,
5¥l4 2HElHc) LEFEY F97H517~017) Eot L AFoY wHye
T 2UE 9F 33 F €32d4 I 18y dEHA,



7.

1)
2}

3
1)
5)

&)

drlegsdde M43 494 95 2 fAE FEAYE vehlE &3
DG golur] #3o 4REN g FHR4E AN BHET A g5
A SFHLT 4ol ANFoes A4 veign, HAFSALS CO- 50,
wxo E4F&449 NO, TSP 257 UnA) 348 FAHA @4 Ue
ek

V.3 2 &F 3

J.D.BUTLER, 1995, th 712 %, 87|, 45-48
% , 393 42

> . 51
o , 50
7187, AEe, A, P&, HAF, oFd, AdA, FU4, 1993, W7l
aME, F871E, 76-77
BABAET 9714, 1998

71 W7)d, 23, ARA 1006 SAS AHFEA, AfelFlE e
B) ¥EH®, 1096 SASEE A 4AH delgd M a



