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Abstract

The production of highly concentrated PMyo is in the spotlight as a social issue, and it increases the attack rate of Asthma.
This study aimed to analyze the characteristics of concentration and distribution for PM1o from 2000 to 2011, and investigate its
correlation with the death from Asthma. Furthermore, this study was designed to analyze it by dividing into two cases like
including Asian dust and excluding Asian dust because it presented the high concentration when Asian dust was occurred in the
spring. This study has found that the annual average concentration distribution of PM10 in Seoul was higher in the central area
than the periphera area. The annua average concentration of PM1o and death from asthma displayed the tendency to gradualy
decrease. The correlation coefficient for al period was 0.92(p=0.000), and the correlation was 0.84(p=0.001) in case of remove
Asian dust. The monthly average concentration of PM1o has increased in the winter and decreased in the summer. The death
from Asthma and correlation coefficient for al period was 0.588(p=0.044) and 0.640(p=0.025) in case of removing Asian dust.
Although the causes of Asthma had a great diversity, the similar tendency by a factor of PM1o meant that the correlation was
high.
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Table 1. Occurrence frequency of Asian dust during the study periods
Vear Month sum
1 2 3 4 5 6 7 8 9 10 11 12
2000 - - 5 5 - - - - - - - - 10
2001 1 - 1 9 4 - - - - - - 2 27
2002 2 - 6 6 - - - - - - 2 - 16
2003 - - 1 2 - - - - - - - -
2004 - 1 4 1 - - - - - - - -
2005 - - 1 9 - - - - - - 2 - 12
2006 - - 3 7 1 - - - - - - - 1
2007 - 1 4 2 4 - - - - - - 1 12
2008 - 1 3 2 2 - - - - - - 3 1
2009 - 1 3 - - - - - 1 1 - 3 9
2010 1 - 4 1 2 - - - - - 2 4 14
2011 - - 3 - 5 - - - - - - - 8
Sum 4 4 48 44 18 - - - 1 1 6 13 143
Mean 1.33 1.00 4.00 4.40 3.00 - - - 1.00 1.00 2.00 260 1021
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Fig. 1. Annual mean PM 1, concentration distribution for all period by Gu unit in Seoul (2000-2011).
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Fig. 2. Annual mean PM 3o concentration distribution for remove Asian dust by Gu unit in Seoul (2000-2011).
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Fig. 3. Distribution of death from asthma(bar) and annual mean PM3o concentration for al period(solid line) and remove
Asian dust (dashed line) during from 2000 to 2011 in Seoul, Korea.
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Table 2. All period, each year monthly average concentration of PM1o

Year Month Avg.
1 2 3 4 5 6 7 8 9 10 11 12
2000 58.8 64.8 80.7 79.5 69.4 80.6 65.8 37.1 4.1 66.5 74.7 721 66.2
2001 717 804 1061 975 78.8 833 531 385 371 65.7 78.3 66.4 714
2002 68.8 806 1450 1353 66.7 62.7 50.0 420 56.7 58.5 67.6 69.2 75.3
2003 80.4 84.4 83.6 68.9 921 815 52.3 47.0 53.6 54.2 58.1 75.6 69.3
2004 70.0 67.5 80.5 67.5 71.3 66.0 54.2 35.2 36.1 61.2 64.3 53.3 60.6
2005 58.3 44.0 63.5 825 56.7 65.7 66.9 43.9 35.9 535 67.8 478 57.2
2006 62.5 64.2 76.6 104.6 63.0 69.4 337 38.0 34.2 58.6 48.1 60.7 59.5
2007 715 81.2 69.5 76.5 84.7 45.8 54.9 305 339 444 66.6 714 60.9
2008 60.8 62.2 70.0 72.9 61.0 448 414 315 416 61.9 49.3 61.0 54.9
2009 56.8 80.9 60.3 65.5 57.1 50.6 412 31.2 384 50.4 46.0 705 54.1
2010 59.1 49.6 60.8 49.0 55.8 50.8 325 31.6 253 41.0 70.7 61.7 49.0
2011 44.1 74.3 64.5 55.6 722 439 27.6 26.9 29.1 42.3 37.3 45.8 47.0
Avg. 63.6 69.5 80.1 79.6 69.1 62.1 47.8 36.1 38.8 54.8 60.7 63.0 60.4




&
[~
=,

T

o
i
[Ho
he
o

o
1=

_,d
FlF

2 o Sk UHE PM SR AR 5 o it 71 ool S ehygict

S L}Ewowq P age BRI AL 2 A Py el el
2 18 EA0) S 39, 49, 5U sk A U AueE, R PV 50| (5734 pgm) S %
Clyiel. 5ol 20024°) 39t 490 st Rl 3N A8 190 69, 1140 12902 ebdeh. 59
2100 pgfm) o4e) SES kN, B2 24 UBF PMi 557} S UL 296871 pg/m), 39

@l%

160 2000 160 2001 160 2002
140 140 140
@ 120 120 @ 120
£ £ £
2 100 2 100 2 10
I = £
° 8 =)
5 % 5 ® 5 %
3 60 g 60 & 60
3 3 3
2 2 2
8 40 8 40 8 40
20 20 20
0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Month Month Month
160 2003 160 2004 160 2005
140 140 140
& 120 120 @ 120
£ £ £
2 100 2 100 2 10
= = £
8 k] =)
5 ® 5 ® 5 %
g 60 g 60 & 60
8 3 3
2 2 2
8 4 8 40 8 40
20 20 20
4 0 0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Month Month Month
160 2006 160 2007 160 2008
140 140 140
120 120 - 120
£ £ £
2 100 2 100 2 10
= £ £
k] 8 =)
5 ® 5 ® 5
g 60 g 60 & 60
8 3 3
2 2 2
8 4 8 40 8 40
20 20 20
4 0 0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Month Month Month
160 2009 160 2010 160 2011
140 140 140
& 120 120 @ 120
£ £ £
2 100 2 100 2 10
c = £
k] k] =)
5 ® 5 ® 5 %
g 60 g 60 & 60
8 3 3
2 2 2
8 4 8 40 8 40
20 20 20
4 0 0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Month Month Month

Fig. 4. All period, each year monthly average concentration of PM;o from 2000 to 2011.
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