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Abstract

The general characteristics of fine particle and meteorological analysis of high PM;,
concentration day which was over 1001g/m3 in busan were investigated for period of 2002 to
2006. Annual mean concentration including Asian dust day was 68.74g/m3 in 2002, 54.64g/m3
in 2003, 60.41g/m3 in 2004, 58.3ug/m3 in 2005 and 58.84g/m?3 in 2006, respectively. Seasonal
mean concentration was 73.44g/m?3 in Springtime, 56.84g/m?3 in Summertime, 55.54g/m3 in
Wintertime and 54.44/g /m3 in Falltime, respectively. Mean concentration for land use was 69.2
37.0ug/m3 in industrial area, 64.2 35.54g/m?3 in rural area, 62.6 34.44g/m3 in commercial area
and 55.3 33.8ug/m3 in residential area, respectively. Frequency of synoptic pattern for high
PM; concentration day was 18 days(16.7%) in I type, 27 days(25.0%) in II type, 10 days(9.3%)
in 11T type, 5 days(4.6%) in IV type, 13 days(12.0%) in V type and 29 days (26.9%) in VI type,
respectively. Frequency of long range transport sector for high PM;, concentration day was 9
days(8.3%) in I type, 64 days(59.5%) in II type, 34 days(31.5%) in III type, 1 days in IV type, 0
days, respectively.
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Table 1. Asian dust occurrence day in Busan for five years
(2002~2006)

Year Asian dust occurrence day Total

2002 | 3.17~18, 3.21~23, 48~11, 4.17, 11.11~12 | 12

2003 R

2004 | 2.14, 3.11, 3.30~31, 4.23

Do | N

2005 | 4.20,11.17

2006 | 3.11~12, 3.14, 3.28, 4.8~9, 4.23~25, 5.1 10
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Table 2. Annual mean PMq concentration (ug/m?3) in Busan between 2002 and 2006

Site Annual mean concentration (ug/m3) Mean D
2002 2003 2004 2005 2006

HE 77.0 66.3 72.8 74.9 72.2 72.7 38.0
HH%5 74.4 60.7 72.2 72.5 72.0 70.3 37.8
A 58.9 56.6 69.0 61.6 32.8
FHE 60.1 52.6 56.8 47.6 45.2 52.4 27.7
A 7.2 63.9 78.6 82.9 74.8 75.5 38.3
e 70.6 56.6 61.6 64.9 69.1 64.4 30.7
AxE 76.6 54,8 59.9 56.4 57.3 60.7 37.7
=R 67.2 49.8 46.7 50.8 61.5 56.7 35.2
At 67.8 51.3 55.0 441 52.4 54,0 31.6
s 77.2 54.5 55.8 53.8 55.3 59.4 37.2
A5 74.0 51.8 67.0 64.7 61.4 63.6 29.5
715 51.0 41.6 53.3 49.8 43.2 47.7 35.9
BT 63.3 50.5 54.9 53.4 57.3 55.9 36.0
+s 51.7 51.3 52.7 49.0 50.4 51.0 31.6
EH% 55.7 64.5 58,3 59.2 59.8 29.8
| 38.0 51.4 55.8 52.0 31.9
5 40.9 43.8 43.5 32.6
o 68.7 54.6 60.4 58.3 58.8 59.9 35.1
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Table 3. Annual mean PMy, concentration (1g/m?3) in Busan between 2002 and 2006 except Asian dust day

Site Annual mean concentration ({g/m?) Mean D
2002 2003 2004 2005 2006
+dE 70.8 66.3 72.0 4.7 68.6 70.5 30.6
s 68.0 60.7 71.5 72.0 68.3 68.0 29.6
=AbE 58.0 56.1 65.0 99.7 26.9
s 4.1 52.6 56.2 47.3 42.5 50.5 19.5
Al 71.4 63.9 78.0 82.5 71.1 73.4 30.8
BEE 67.7 56.6 60.8 64.9 65.8 63.0 26.3
Hrs 69.5 54.8 59.0 90.9 03.6 08.3 28.9
g93s 60.7 49.8 46.3 50.2 59.4 54.2 24.0
ks 61.2 51.3 54.2 43.8 50.1 52.0 22.8
s 70.3 54.5 5.0 53.2 51.4 56.9 27.2
A& 68.7 51.8 66.4 64.4 57.9 61.7 21.7
71~ 44.7 41.6 52.3 49.4 39.1 45.5 25.5
s 57.0 50.5 54.0 53.1 53.2 53.5 25.6
ki 46.6 51.3 51.8 48.6 46.3 49.1 23.9
EHE 00.7 63.6 o7.9 59.0 58.3 24.8
&2 38.0 51.1 511 49.7 23.0
# 5 40.9 40.2 40.3 21.2
3 o 62.7 54.6 59.6 o7.9 05.1 o7.8 27.2
2 Zlow Holrt 2. DIMHX|2| HH3t £
Table 4= FAHA| 4] SHLE PMyo HHSE
Table 4. Monthly mean PM; concentration (ug/m3) in Busan between 2002 and 2006.
Site Monthly mean concentration (tg/m3)
1 2 3 4 5 6 7 8 9 10 11 12
e | 743 746 | 88.0 | 824 | 646 | 672 51.8 53.4 | 59.3 81.6 84.6 81.9
Bds | 688 | 735 | 90.0 | 894 71.4 72.2 59.1 456 | 50.8 | 709 | 176.4 72.1
5AKE | 459 | 489 | 75.2 86.6 | 653 | 684 | 59.9 | 539 | 444 | 60.6 | 67.8 | 559
s | 545 53.5 | 68.3 69.7 | 48.5 | 50.9 | 43,5 | 386 | 40.2 | 494 08.1 53.0
A | 62.3 72.9 | 87.5 954 | 839 | 943 | 749 | 644 | 650 | 754 69.1 60.5
A5 59.2 | 64.8 71.9 76.5 69.9 | 70.0 | 659 | 59.3 | 527 | 634 | 64.0 | 574
Axs | 521 56.4 | 74.4 81.9 644 | 686 | 649 | 489 47.1 58.7 | 60.3 51.1
g% | 55.6 66.5 | 103.6 | 935 | 60.2 | 58.6 47.1 40,9 | 39.2 517 096.4 | 53.2
Ais | 489 | 53.6 67.8 7.9 63.0 59.1 476 | 420 | 428 | 484 51.2 47.6
qAas | 56.1 96.9 76.6 | 8.8 | 65.6 | 683 | 955.2 | 44.2 | 426 50.1 57.6 | 49.0
s | 59.8 | 64.8 | 765 | 842 | 656 | 680 | 589 | 540 | 499 | 588 | 67.6 | 586
713 | 40.5 | 48.0 | 64.9 70.9 51.4 517.5 47.1 38.0 31.8 417 436 | 37.3
F45 | 474 53.7 5.7 77.0 | 58.5 66.1 59.3 | 46.6 | 424 51.1 51.6 42.7
s | 371 45.6 99.5 75.5 56.9 65.1 52.8 | 46.3 411 450 | 452 | 384
E4s | 517 o7.2 75.1 83.9 | 66.2 72.6 | 582 | 50.6 45.1 51.8 57.3 53.4
4 39.3 41,5 69.2 | 842 | 532 | 60.5 | 487 49.1 34.2 | 495 51.3 45.5
# 5 | 414 42.5 72.6 76.4 | 428 | 44.0 23.1 33.1 243 | 50.5 | 39.0 | 39.2
W o | 544 09.1 76.1 81.6 63.2 | 66.9 50.7 | 48.0 | 457 | 57.0 | 59.7 93.5
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Table 5. Seasonal mean PMq concentration (1g/m?3) in Busan

between 2002 and 2006
Site Seasonal mean concentration (4g/m3)
Spring | Summer Fall Winter
s 78.5 o7.9 76.8 77.0
s 83.6 59.0 67.0 71.4
SAbE 75.7 60.8 o7.6 50.8
i 61.9 44.3 49.5 53.6
HAE 88.8 779 69.9 65.0
BFEs 72.6 65.0 60.1 60.3
AxF 73.5 60.8 55.4 53.1
ERS 82.9 474 49.9 57.0
HAkE 69.4 494 475 49.9
HAs 75.7 55.9 51.9 53.8
AsE 74.9 60.1 58.9 61.0
71 62.3 47.5 39.4 41,7
s 70.3 57.3 48.4 478
iy 64.2 54.6 43.8 40.0
54% 74.3 60.6 51.3 54.0
45 68.6 52.9 46.6 42.6
2 F 63.7 33.3 38.2 40.5
Mean 73.4 56.8 4.4 55.9
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Table 6. Annual mean PM concentration (ug/m3) for land use in Basan between 2002 and 2006.
i 3
Land use Annual mean concentration ((g/m3) Mean D
2002 2003 2004 2005 2006
A 75.7 63.4 68.0 68.0 71.0 69.2 37.0
EAA Y 68.9 58.4 67.9 65.7 60.3 64.2 39.5
FAA 73.6 55.7 60.8 60.6 63.2 62.6 34.4
FAXNY 65.2 50.7 50.8 02.7 53.9 50.3 33.8
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Fig. 1. Diurnal variation of seasonal PM;q concentration in
Busan
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Table 7. Occurrence day of high fine particle day except Asian dust (2002~2006)
Year Occurrence day of high fine particle day Total
1 2 3 4 5 6 7 8 9 10 11 12
2002 3 5 10 5 3 1 1 5 33
2003 2 3 1 5 3 2 1 17
2004 1 5 4 3 1 1 1 2 1 19
2005 1 6 2 5 3 1 2 21
2006 1 1 3 1 7 13
o A 7 8 18 20 11 12 5 1 3 13 4 1 103
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Fig. 2. Classified synoptic pattern for examination of high
fine particle occurrence day in Busan
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Table 8. Occurrence frequency of classified synoptic pattern
and PM, concentration(ug/md) for high fine particle
occurrence day in Busan

Type Frequency PM, ((g/m3)
I 18(16.7%) 118.3
II 27(25.0%) 123.2
1T 10C 9.3%) 126.0
v 5C 4.6%) 108.0
A% 13(12.0%) 116.8
VI 29(26.9%) 118.8
7] et 6( 5.6%) 113.6
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Fig. 3. Divided 5-sectors in Northeast Asia according to
source distribution
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Table 9. Occurrence frequency of divided sector and PM4q
concentration(ug/m3) for high fine particle
occurrence day in Busan

Type Frequency PM, ((pg/m3)
I 9( 83 %) 116.4
I 64(59.3 %) 1194
I 34(31.5 %) 120.1
1\% 1€ 0.9 %) 1259
\Y% 0o 0% -
o) WS 2Aste] ek Aol [Aele 44

W ] HA Y 108U50 9L o] FgE o
8.3%= Yo MMHEYL 64UE 59.5%% U
Effjo] 7MY =2 EANIEE B} 192 34
AR 31.5%, IVEH0] 1¥o] sty o VEY
& o SHRIE AYSER] okt whebA] FARA] dE
T v TEYGT TGl A2 90.8%
£ A8 S T SRAY, SRAY, J9F
S AA 0= 3719029 Fs i e
2 yetith, B3 [dYA A SEEUS
o, FARA] w|AHAS] HitE s 116.4ug/m3O]
glom], MARY 7%= 119.4ug/m? TTHAY
750l 120.1ug/m30] ek, whebA] Far o 2
Ae= 3719 Aol ¥ & $%5 23tk IV
A9 Aol o 3179 Atwrol7] wiol 79
S AREA & 4= glo] BlaLslr] 7} of 2 i

(o]

:10

V.24 =
FAkzelo] 2| 5W7H2002~2006) AlZHE b
AR F=ARE o]-§ate] FAX S nlAHA 9|
UuHy EAJI} s nAHARAY EAS 1Est
of T3 e ATE A3l
L APt 23 nAHA] Frol dAWstE B
M 200240l 68.7ug/m3, 2003 54.6ug/m?,
20044l 60.4ug/m3, 20059 58.3ug/m?,
200699l 58 8ug/m3E WEW o] A7 =47t 7| %
771721 50ug/m3E 233}l Q)
2. A s H3H0] 73.4ﬂg/m3§ =
AL, Tho] E(56.8ug/m3), AL(55.5ug/m?)

2y 4ug/m30]Th,

3. XI@QE%A = % oﬁ Z o] 69,2 37.0
pg/m32 71 EQkal thgo] A2 Ygo] 64,2
35.54g/m?, *J?..ﬂXl o] 62.6 34.4ug/m3, FAA
o] 55.3 33.8ug/m39] =20 & eyt

4, Wk vAHA] BAYA] FH7|GA 2 HlEe=
MEI GAZo 2 BE Hdshs 193 130] 2442
18Y(16.7%)3} 27U (25.0%)& e
ortiel IS 109(9.3%)°)Qic), 181 05323
S|a719e] Gl Vo] 7HE A2 5U(4.6%)°]
om Faietanr|gE el VE-E 13€(12.0%)°1%

m'o‘H°¥°ﬂ 714fo] YAEk= VIFge] 7MY W

29%(26.9%) AFA8kGlet, 18]l §jef 22 B
o] £381A] P= A7} 64 (5.6%) YERNIT

5. A% uAHz] Ao e = A

i, FAAL

$9 U MEg By (o] HA W= m4
ALY 10895 9%0] HFlo] 83% 1t

=2
ehton Ege 64%& 59.5%% YeRH] 7+
=0

gy
S ALY, 1998, AT 0lF 7| LFEZ )
TR g Wkl BE A, = HEE
A9, 40-78.

S AT, 1999, FAEolE 7| e AEHe
SR W Bt g A, e
73914, 62-101.
AL 2004-2005, A Ti7] A Fejuet 2AL
ATFCEEREL ti7] 2| 9 mAHR] ] A
I T A e -m| A AR,
FA | AP RAE (http://www. kma.go kr/dust/)
A7, 2005, AFAS 7] F EUAFe] £
£, Akl tished AAk=1E, 62pp.
157, 1988, 7HEH 9] 7|9 A F3 2 <N
Hge] et A, A&t wsrshe

7]/(]-58]



542  HAYEE M16H M 6=

AAFELQ =&, 57pp.

grlar ol 7Felat, 1991, A2 ALH
SOysEE Auishz 71414}, Sh=ei7] R
Z8k8)7] 7(2), 96-104.

AAo} FHA AR 2006, 4822 (CMB)
o]-§3t T oA] ASH Fake] WA S
Ak 7l wo] gt A+, =] 3g st
3]7], 22(2), 157-166.

QFEY, 2004, ol dolAl Hi7ledEE o] F1H4
wxet FAeolE, A=xthiet gk |t
AP, 173pp.

FRIA, 2000, FHt9] AP 4«471 >3y &

A3, e A A ek A 6(2), 57-69.
12, 15, o)A%, 1996, PMp W 5242
A7 s 2 e Bt g
HA8FE]A] 12(5), 555-566,

o|3

_Q_

N

AW 2003, FAL x]od PMyo's 5_4 A7F 2 27k
2 ¥zt B4, =g astalz]) 12(10),

1,033-1,041,
8719, AL 2004, FHTE A9t ¢17Re) Ayt
AdtE T3 719A 25, 4006), =714

5}3] 7], 541-556.
A%, 2006, WA,
Lasen, R. 1., 1973, An air quality data analysis
system for interrelating effects,
standards, and needed source reduction,

JAPCA, 23, 933pp.

Z|ZEIAE 07,12, 07



