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Abstract

PM, concentration is related to the meteorological variables including to local and synoptic meteorology. In this study the
PM, concentrations of Busan in 2007~2011 were analyzed and the days of yellow sand or rainfall which is more than 5 mm
were excluded. The sections of PM;o concentration were divided according to 10-quantiles, quartiles and 90-quantiles. The
90-quantiles of daily PM;, concentration were selected as high concentration dates. In the high concentration dates the daily
mean averaged cloudness, mean daily surface wind speed, daily mean surface pressure and PBL height were low and diurnal
variation of surface pressure and daily maximum surface temperature were high. When the high PM,, dates occurred, the west
and south wind blew on the ground and the west wind blew strongly on the 850 hPa. So it seemed that long range
transboundary air pollutants made effects on the high concentration dates. The cluster analysis using Hysplit model which is
the backward trajectory was made on the high concentration dates. As a result, 3 clusters were extracted and on the short range
transboundary cluster the daily mean relative humidity and cloudness were high and PBL height was low.
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Fig. 1. Map showing the location of air quality monitoring sites in Busan.
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Fig. 2. The variation of PM, concentration at Busan in 2007~2011(except for rainy-day and yellowsand-day).
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Table 1. The PM, concentration related to the PM,y concentration section at Busan in 2007~2011

Cluster Days Average Standard deyiation Minimlgm Maximlgm
(/) (y/ ) (pa/ ) (pa/ )
<10% 156 25.0 3.16 13.8 28.4
0~25% 392 29.1 4.12 13.8 35.0
25~50% 390 39.8 2.81 35.0 44.7
50~75% 391 52.4 4.58 448 60.8
75~100% 392 78.9 16.06 60.9 147.7
>90% 156 94.6 14.22 77.9 147.7

Table 2. ANOVA result of the meteorological factors related to the PM;( concentration section at Busan in 2007~2011

sum of squares degree of mean square F p-value
freedom
PM; 541314.169 3 180438.056 2372.893 0.000
Daily mean averaged cloudness 366.886 3 122.295 12.708 0.000
Daily maximum surface temperature 857.021 3 285.674 4.616 0.003
Daily mean surface relative humidity 3596.056 3 1198.685 4.082 0.007
Daily mean surface wind speed 61.343 3 20.448 16.221 0.000
Daily mean surface pressure 781.086 3 260.362 4.906 0.002
Diurnal variation of surface pressure 33.452 3 11.151 4.260 0.005
PBL height 13891054.65 3 4630351.549 18.237 0.000
Table 3. T-test result of the meteorological factors related to the PM;o concentration section at Busan in 2007~2011
t degree of freedom p-value
PMio -59.622 310 0.000
Daily mean averaged cloudness 5.605 310 0.000
Daily maximum surface temperature -2.572 310 0.011
Daily mean surface humidity 1.714 310 0.088
Daily mean surface wind speed 5.585 310 0.000
Daily mean surface pressure 2418 310 0.016
Diurnal variation of surface pressure -1.227 310 0.221
PBL height 8.655 310 0.000
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Fig. 3. The distribution of the Meteorological factors related to the PMio concentration section at Busan in 2007~2011.
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Fig. 4. Wind rose related to the PMo concentration section at Busan in 2007~2011.
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Fig. 5. The distribution of weather conditions related to the PM;, concentration section at Busan in 2007~2011.
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Table 4. The PM concentration related to the cluster from backward trajectory model at Busan in 2007~2011

Cluster Days Average Standard deyiation Maximllim Minimlslm
(ta/m) (/) (s/m) (s/m)
cluster I 76 97.0 13.55 78.1 132.1
cluster IT 69 92.0 13.35 779 147.7
clusterTll 11 93.8 21.41 779 144.2
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Table 5. ANOVA result of the meteorological factors related to the cluster of hysplit at Busan in 2007~2011

degree of

sum of squares freedom mean square F p-value
PM 898.980 2 449.490 2.258 0.108
Daily mean averaged cloudness 60.630 2 30.315 4.097 0.018
Daily maximum surface temperature 703.913 2 351.956 13.970 0.000
Daily mean surface wind speed 1.455 2 0.728 0.617 0.541
Daily mean surface humidity 5560.891 2 2780.445 16.859 0.000
Daily mean surface pressure 449.871 2 224.935 3.169 0.045
Diurnal variation of surface pressure 5.900 2 2.950 0.183 0.833
PBL height 5030779.0 2 2515389.0 15.572 0.000
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Fig. 7. The distribution of the Meteorological factors related to the cluster of hysplit at Busan in 2007~2011.
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Fig. 8. The distribution of weather conditions related to the cluster of hysplit at Busan in 2007~2011.
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Fig. 9. The distribution of weather conditions related to the cluster of hysplit at Busan in 2007~2011.
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