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Abstract

In order to understanding air quality in Pusan and furnish basic datum on air
environmental policy, This study was performed using hourly average pollutant conc.
in 1898 from nine monitoring sites, surveyed annual, monthly, hourly, seasonal average
conc. and performed statistical analysis.(correlation, cluster, factor analysis, respe-

ctively)
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The results showed that

— Annual average conc. - only O, conc. increased, the others decreased compared
with 1997

— Monthly average conc. - CO, 50, were high in 11, 12, 1 month owing to using
heating fuel. TSP, PM-10 conc. were high in 3 month owing to Sandy dust
phenomena.

0, eonc. was high in 9 month owing to meteorological condition,

— Seasonal average conc. - Usually low in summer, high in winter. In summer,
pollutant conc. was low owing to high humidity and in winter, C0O, 50, TSP conc.
were high owing to increasing use of heating fuel. In Spring, TSP, PM-10 conc.
were high owing to Sandy dust phenomena.

— Seasonal hourly conc. - Usually, NO,, CD, 30,, TSP, PM-10 were increased
in heavy traffic hour in a day owing to increasing amount of car exhausting gas.
0,, particularly increased about 2 00pm owing to high temperature and solar
radiation.

= Excess of air environmental standard © Excess of short term standard were total
29 times, O, 28, NO, 1 times respectively. Particularly, at Kwanghok & Dongsam
monitoring site excessed over 3 times in a year.

— Statistical analvsis results ! Generally, conc. of Dongsam monitoring site was
differ from the others. Take in to account of onshore local character, it is different
from artificial pollutant.

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

standard, Dongsam monitoring site.
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ZHef AR glo] AT o< P A& B 8 e o= s7H= 9
Hojdt,

wtela, ¥ @FE 98 FAAY A HdEY mAetE §FE Y| 8T A Ay 7
278 AT % 234 2o 3 dUILdEAY FEEES GAEFAE
2ol g met ¢ 7l T4 £4 F2 FH 95 HohE StHen, e B vfjd
dAlse] nastnz @k

8 7129 &4 FHEd ob g 4rlA(S0) € A=SF, 44 laE 2 da g
AadHel s WHEE 7 oo dEde visy oo dgdE Y437
ZEtn, B7F FHA 8 Helmd I AR FHE 9 A4 Hal g dEe shad
Ao’ dagta(CO)E 74, F49 7ta4 R -1 53] W &7 2o
d# Fez At S4E A 4 FL 24 998 OFF. 2
(02 gagugoe S48 dEHY 2329 E241R =AM E AAE B
SR E AdF A ot (NOIE ALVRE(NOYF iz HH
A2 FA2A FHUNEE doFE Fa st24 B, B FHAA(TSP &
Aedzts} vl g2 Pel Pog YA o) E FF 452 Ao, o A=
PM-10& Z719%3 ZAo] 10um ol3te] VA2H T2 4P Ags F
o A2l PM-10 IF 2 20| o] Felaln g},

. 2445 2 uy

£ dye AR E 1998 1 1~12 3101d) F9 244400 24 oA s
AAFE2A2dM Y 14T BF SHEASEEA 50, CO, O, NO, TSP, FM-10
5 &6 §Ren, FiAde oj7E WAHE fEd |, 94, A ARE FaEEE
9 qr8AsE 2vey FEL I $RUR ol FAHLd dso 43, T,
AUEY F9 BEALME A He d4RE o drledATSA L A=
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Tabda 1. Location of nine aF monitoring sites

LK _ £ 4 FEA o
i E | dF desE NeEaAsYE K4 A o
o 4 B dAT 4455 AT YR 4 &

9 AE | 27 9HE GEpNARYA o

5 4 F AT F4F &Mooy #
A+ 5 | A29F AFIEAFL 84 .
BEE | 7 AREATE &R e o
WHE | AT UME APEAE 84 .

7 A E | ART DBIENDL 4 U Y
A" E | AsF A9E qugs) o4 .

m. 2= 9 2%
1. 34 54

97 SH4d FHTE=(d% ) 9d =] Y& NO, 50, TSP, PM-102
Fadgod, 0,& FriEsied, 334 TRAY O, 55 BE FA&4
7GR, A, ¥, 4%, 44, ASFSFP2dME CO, ¥, dHESAL
dME NO, 93, 4HFESFALAM TSP7t AdERG $=r1 24 etz |
AAe A SFLH AR FASIAAY = QYRS

Ax 334 P A2 U2 gEde] dPTFEEE Table 2, 37 et

Table 2. Anpnual average cont. of almospheric pollutants

$&%| CO NO, o, 50, TSP PM-10
Az {ppm) {ppm) (ppm) {ppm) (pg/m) | (pg/m')
1998 1.0 0.024 0.021 2.016 T4 67

1997

1.0

0.028

0.019

0,018

81

oo
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Teble 3. Annual average conc. of each air monlioring site

| e | o | oo | ooy | o | B
TaE 1.275 0.019 0.017 0.022 a7 =
353 0.930 0.033 0.025 0.016 75 -
R F 0.504 0.024 0.021 0.011 a1 -
SEE 0.996 0.022 0.018 0.013 = 59
4 0.688 0.014 0.030 0.013 56 -
GRS 1129 0.030 0.018 0.015 - 65
k- R 1112 0.023 0.023 0,020 - T
A4E 1.062 0.021 0.021 0,012 66 —
&5 0.943 0.029 0.024 0.013 59 -
2. A3 §A4
1) e

CO, 50, &= 72+ 1,11, 129 9 1,2,3,11, 1284 AR Z w20 g vdelded
S| AL AEE WU E AR F A2H A%l o9 3o 8 A8 8|, TSP, PM-102
B 9% 38 R E7F =2 FR710d 6 72 B A 32 - AA

T WES

J8n 0, LEYYA goE F|9E FE 0,6 510, 44 €L 9HTFE=
ok EA vYeEle™, NO, & 5 6 10, 11, 12484 dfFRc) &£ F=8 ¥9n
$E2Y YHAFST Table 4 ¥ Figure 15 Zch
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Fig. 1. Monthly average conc. lrend of atmospheric pollutants

Table 4. Maonthly average conc, of atmospheric pollutanis

N cp?;ﬂ} cpllﬂ’: {p.?:tﬂ {psp?.i:r [Efﬁ’} m‘ﬂ
1 1.242 0.025 0.017 Q.07 70 39
2 0962 0.025 0.017 0019 79 (i)
3 0.904 0.025 0.022 0.017 1003 24
4 0714 0,024 0.025 0014 83 Tl
5 0.780 0.026 0.028 0.015 73 63
6 0.619 0.025 0.026 0.012 52 46
7 0.688 0.018 0.020 0.011 54 48
8 0.880 0.021 0.022 0.012 69 66
9 04957 0.023 0.027 0.014 75 78
10 1119 0.025 0.025 0.015 61 53
11 1.434 0.027 0.018 0.019 82 76
12 1.710 0.026 0.015 0.022 B3 [
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2) AR

Agde 2 327 = % $A87 FESV §UE nAd 4t{oE 4
Wesst 52 9Edd drlegEdy =7 ¥A dehted Co, 50, NO,
NO, TSP, PM-108] ¥=& &9 43 714 ¥e ¥=§ 2ot ¥4 0,8 §5ET
929 H4d #@ 712, LA} 71U T 7142V AW #, 9E, 7Hgel A
degm, AERe 7bg A JEkD Fd7 e A8 S0k 48 00,
S0, TSP ¥=7t 7He, A&, B9l &4 v, £3 TSP, PM-104 &£
FEE SAE A UF d%F e Aoz AARED

HE>7HE > B > AE 1 CO, 50, ¥ > AL ) HE Y ¥ [ TSP

B O)7HE ) HE ) 98 D PM-10

¥ F e ) AL 1

Table 5. Seasonal average con. of atmospheric pollutants

ey B )AL ) €E : NO,

AT o | o | o | o | G | g
E | 0774 | oozz | 0015 | 0023 86 73
N 0700 | ooz | o011 | 0023 58 56
7H& 1.144 0.025 0.016 0.023 71 70
Ag 1283 | 0oz | 0019 | 0016 77 60
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Fig. 2. Seasonal average conc. trend

a) AlZHcHE

7} 912 o) Ao @S 203, 4,5%), A 86 7, 88), 7HE(9, 10, 11€), A&,
0 1290) 4ABE o] 4T A No & AE TRl 24 9o 2F =S
Bel & @ Sob Zhicirl L% §~9A Apelo] DFEIF A vELE HTE
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Fig. 3. Seasonal, hourly average conc. trend
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671 AGE A4 YA FHE ¢4V =E CO7 05~09ppm 7o)
Hi 438%, NO, 0, 50, 10~19ppb T3te] Halls] 32.8%, 27.7%, 425%= 7134
Be] gAsges], CO 2 ppm, NO, 40 ppb, O, 50 ppb, SO, 30 ppb ©lR=] ¥
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2) EHAM

NO. & FEF&H4dA 10pph v, ZH, A4, 534, AHFSA=AME 10
~19pph, &, P, 452G LM E 20~29ppb FETI A el €A
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o] &340 05~09ppme] B8] A Jebdo

0,2 BH, AVESH LM 1ppb vl Te] F2 YA S ThE S 46 v Ehe
g 2 JeEhiE i, $4F 534 FE 30—-3pph T FE B4 8
&F4d vale 24 vebided, =% q7|8A7E 100pph 2R EEE FET,
FHESH oo A 27} 15 8HE 7 ©el yEkE.

S0, & W4, 34, 94553 294 10ppb vl o] 7k @e] Yeht E 3
vl g e FEF Wel ERRS
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Fig. 5. frequency of atmospheric pollutants conc.(each monitaring sites)
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W2 FEF 158, F4F 838, 94F, A4FAAM 2 28, b4, HAFAN I
154 gy sed 52 BEF, E4F 2325 w2788 27 33 o} 20g
Aoz e

AN TS Flead 982 0,28 & 458 BN = 48 35, 54 225,
gy 5%, 9¥ 112, 104 38, 12¢ 184 2usHn, FFPLPILe FEF 168,
FEE 138, A4E 48, 43, A4F 2 38, 3, dE, HHEF T 28y g7
#H7 & 2590

24437t 71225 52 PM-108 TSP ZHa 93 458, 154 2833<d,
PM-102 R4kA 37 #F 2349 93, ¥4, 485544 I AL 8, 9,
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Fig. 6. Emvironmental standard excess state of each monitoring siles



Table 6. Emdronmental Standard{Korea)®

1T - =
4 B

Hitwg 0.03 ppm °l &}
a} g4tz (S0,) 244t 0.14 ppm °l&}
1A Ik 025 ppm )&}
g tE 3 9 ppm ©|

W At Et - (CO)
14 7k 25 ppm °] &
AR T 0.05 ppm ©) &
o] Ak} F A (NO,) 24 T 008 ppm ] &
1A] TH 0.15 ppm =&
gz 0.06 ppm 2] &}

2200)
143 0.10 ppm =l
aigdE 150ug/m' o &
%92 (T5P)

244 Tt 300pg/m’ ©] 8t
ANRT B0pg/m’ o] &

o] 4 & 2] (PM-10))
4N T 150ug/m' o] 8

#* 1A NHTE A58 o]y 2ustelMe oy,



Table 7. Frequency of environmental standard excess of each monitoring site
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2) 2ESS 7|@&3)

B E 92ANA £4710(523~015) FU 2FEFY SHYL F e
BEE, FUF WL T 28, 184 wASgey 230 dHEYL
Table 8% .

Table B, '98 czone episode

I 22%y
W | 2UA S04 A &) 3t W=
{ppmy/hr)
98-1|5 27{%) | & 0,120, 0.127, 0.143, 0.113(12 : 00~17 : 00
Lidl W PESguERIE
og-2 8. 26{F) | FEEF 0,121, 0115 16 : 00~17 : 00
0.12ppm/hr 14
08-31 0. 10(%) | BES 0.136, 0.110 18 : 00~19: 00

5 B7=4

9Ed AA 143 HEEEE A AREA, EAEY, BE4E U
HEAEE Ao, PM-10& S8 A3 37 2os MM A2 sgc)

YHE YL Pearson 48ATE Fild L7 4EAE HrsiAR, v
EERAYE Fe FALES $olR ] Hske A FHEALE 4 E(dendro-
gram) & 23] JeEizios SPL3 driegE s TEHY 348 Yoln
ol 298 4& 9 dAsa

1) 0,

AUEY d3 YHE, FLAESALE AP oA S e gL 4B
@4 4040 2 o el YRS A £3E 23] Yl
WRAT T, G, o, 94, AHESFALT FAE 17 THLE e,
53] $4FS5PL2e YA S349 4] AT WA JEld. ol BUEF
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EA4s] LB AFAL SAMANTH Ael7t AEF BT AUEY
A 1718 FEH A6l slate] o FHLe LEFEF o 64%0HA) A
1 e Aoz Yehted, F4F, 21544 $58UF @0 Y HA
Uehgth ojgh e $483 ¥4AY 2 EEE YAE, FEESFRSAM AR
&4 L9 Ao)F BejFn S ¢ § A

Table 9. Correlation coefficient between monitoring sites

o, | #A | 28 | od | 93 | B4 | ¥4 | 44
#3 | 1000
2% | 0576 | 1.000
el | 0.741 | 0.639 | 100D
M | 0774 | 0571 | 0749 | 1000
54t | 0495 | 0432 | 0548 | 0484 | 1000
W3 | 0425 | 0351 | 0419 | 0.388 | 0433 | LO0D
A3 | 0730 | 0558 | 0686 | 0531 | 0637 0439 | 1.000
A4 | 0755 | 0648 | 0.777 | 0.764 | 0.658 | 0.545 | 0.714 | LO0OO
A4 | 0715 | 0528 | 0.742 | 0679 | 0.651 | 0500 | 0710 | 0800 | 1.000
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CASE a 5 10 15 20 25
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# L e :
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Fig. 7. Cluster analysis result dendrogram(O, )



2) NO,

4REY A PR -, 2A-9H G -A9 BE -9 FH-2H 4
BH-A+E3S34s 222 28] 2 YEgR, §A-F4FEH L7 A1 e
e Yo

THEY 9 FA-AR-HA-AL—-QU-ddFEFYL 1A 24, TRE
—HUFRAL 1] T, FEFRAL: V] Edez A FAEFHAGc e 2H
Hict F4FF e 225 o @A 2 95320 P4 2@ 3] ojne
olz] 340t FAbAel @A g Helgl ARE 298 H Fr)a)
£8¢4 sl A NO, =9 o s48%7 4% 7Hs¥ AR Jelyan #A,
T8, 4949, 93, A%, A4 FSFL7 €A 2905, F4F, SIRE AFESH LA
wel A grle] adls #HdE Eded, o M 334 2F vigrle] c1@8E A
Holghs HdAA FEHE 7R NO, 8 4%o] vlsiA Jelhdt e Ag

Hrot

Table 10. Correlation coefficient between moniloring sites

NO, | 24 | ¥% | i | 93 | B4 | 94 | 49 | |4 | A4
23 | 1000

=¥ | 0525 | 1000

el | 0390 | 0.385 | 1.000

H# | 0618 | 0.530 | 0.427 | 1.000

F4 | 0086 | 0165 | 0.114 | 0.193 | 1.000

W3 | 0334 | 0.387 | 0.263 | 0158 | 0237 | 1.000

4% | 0552 | 0.634 | 0.341 | 0602 | 0223 | 0289 | 1000

A | 0448 | 0627 | 0.163 | 0444 | 0.370 | 0477 | 0501 | 1000

A& | 0408 | 0.491 | 0367 | 0480 | 0337 | 0438 | 0564 | 0.491 | 1.000
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Fig. 8. Cluster analysis result dendrogram(NO,)
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AREH AY B4E, UESHL9 CO¥ES 7IE SALse) GEAe] o
MAoz Fgon, TYEY Ay FE-dd-FL-HH-UF-AFFFAL,
AM— L AS S 27} 22} fapstA Vel AR Y 23 4R ade] sk
A CO ¥58 o 60.0%7F 49 FHe e veHuEd aduEs F4-
AR -gAaESAAr} 171 29, 71E SH200 oA 198 adls f8e] 3lE
Aoz veEpsct

Table 11. Comelation coefficient between monitoring sites

co | #a | TR | YA | 93 | B4 | €Y | 44
#A | 1000
FE | 0490 | 1000
e | 0386 | 0541 | 1.000
=i | 0468 | 0498 | 0332 | 1000
%4 | 0420 | 0430 | 0398 | 0338 | 1000
W | 0BTL | 0560 | 0513 | 0405 | 0590 | 1.000
A1 | 0567 | 0639 | 0.449 | 0579 | 0499 | 0689 | 100D
<4 | 0647 | 0540 | 0489 | 0492 | 0480 | 0641 | 0579 | LOOO
A4 | 0531 | 0513 | 0445 | 0420 | 0397 | 0536 | 0510 | 0513 | 1000
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4) S0,

ARy A TAFFY L9 o)A 4oy Gatde] 2F B vhebide
THESE A Fm1d FAD Aolrt et e FRFT i -d4-HH -8
H-AEFHFF27F FAR 1G22 e, FAEFAL 7HF HAbgel E
olZe e g el

27124 A 17 agld =gk A 50, Tx2 ¢ 50%7t 42¥=E€ A=
velted, 3AFSHLE o] FTHAY] A34e] 1 A JeElRLE. 50,4
HAfdE $2 AEA R HEE, FHE7E 54 T ded €31 A 94
#AE TAFSPLe EAo] Wdd o)} Al AL

Table 12, Cormrelation coefficient betwesn monitoring sites
SO, | FH | BE | did | 94H | B4 | EH | AF | A4 | Af
Zrd | 1000
B8 | 0.267 | 1.000
e | 0.309 | 0452 | 1000
HH | 0333 | 0.388 | 0480 | 1.000
F4 | 0280 | 0530 | 0520 | 0.324 | 1000
WH | 0379 | 0523 | 0577 | 0437 | 0560 | 1.000
4% | 0320 | 0403 | 0427 | 0324 | 0.500 | 0.506 | L1000
A4t | 0.395 | 0438 | 0524 | 0521 | 0516 | 0.588 | 0484 | 1.000
A4 | 0380 | 0463 | 0620 | 0443 | 0630 | 0617 | 0475 i 0.690 | 1.000

—16l=



& ORI
RERE 1

= -
ol e nkofr

di
=)

5) TSP

0 g 10 15
Mum *#-——--—— ————t ==

3 =4+

B -+ +==

4 =1

(o] = —— =t

G e =t

e T

T e +*

T emmemmmmmemmms———————— +

1 LIRS

Fig. 10. Cluster analysis result dendrogram{S0,)

E 67 T FH4o disied FRELNS AR B FHESAL 1A
&% Ao)e) Agadel BA e, T34 A HEEEF 7R =4 JEd
AAS EF47 7lel S L0 9 Siad 7 fAMA ] ¥ JEided, 2084
A3 17] 2910 2isf A4 TSP ¥=9 oF 628%7F 4% 718 @ 222 vgued,
o] 0% FHFSFYLsts] gEde 71 2 dENE cle FHE SF 2
2] 27} vped7bo] Rl & gle) A 7 rbau vt s T e el Aol
@y gE ez Almgc

Table 13. Comalation coafficient betwesn monitoring sites

TSP 24 ZE k] T a4 A%
a4 1.000

B 0.571 1.000

ik 0.529 0.619 1.000

3 | 0.403 0.375 0.386 L.000

A4 T | 05N 0.604 0.586 0.307 1.000

A 0.661 0.650 0.663 0.441 0.650 1.000
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