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Abstract

High concentration of PM10 was reported on late July, 2005 in Seoul along with high particulate ion concentrations
in PM2.5. To identify the reason for the severe air pollution episode, time series analysis of the PM10 concentration
in the monitoring sites over Korea, wind sector analysis, trend analysis of the ion concentrations, and air mass
trajectory analysis were carried out. It was found that the episode could be classified into two separate periods; first
one between July 22 and 27 and second one between July 28 and 31. During the first period, the PM10
concentrations at Seoul were in good correlation with the PM10 concentration three hours before at Chuncheon.
Trajectory analysis showed that air mass moved from north and turned to west at Kangwon province to Seoul. The
concentrations of PM10 mass and ionic species were lower than the second period. During the second period, air mass
moved from northern China to Seoul directly and the PM10 concentrations all over the mid-Korean peninsula showed
the same trend. These observations suggest that the air pollution during the second period was affected by direct
transport of air pollutants from northern China. Thus, the air quality at Seoul during both periods were influenced by
long-range transport from outside rather than by local sources, but with different transport patterns.
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Table 1. Temporal and diurnal mean concentration of fPM2.5 in Seoul, 2005 (ug m).
Date® T(C) g/:; CI NOs SO ca& Mg® K Na NH; Mass HCI HNOs NHs N°
D 294 63 04 87 487 01 01 05 03 170 1150 14 141 58 9
2t N 261 79 06 121 432 01 00 04 03 161 1283 07 32 66 7
D 302 62 02 09 357 01 00 03 03 119 973 12 145 63 6
e N 268 77 02 26 310 01 00 03 03 102 1025 04 29 75 5
S D 277 65 03 24 747 02 01 08 03 231 1504 18 132 47 3
N 246 8 05 158 736 02 01 08 03 260 1927 13 40 44 2
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Fig 1.

Daily average concentration of PM2.5 observed at Hawolgok—dong and PM10 observed

at Gilum—dong, Seongbuk—gu, Seoul (July 2005).
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Table 2. Correlation coefficients of PM10 mass concentration between Gilum—dong and other sites in
Seoul(22~31 July 2005).

Region (-dong) Sinlim Dangsan Chunho Banghak Banpo
Correlation coefficient (R) 0.89 0.89 0.90 0.92 0.90
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Table 3. Correlation coefficients of PM10 mass concentration between Gilum—dong (Seoul) and other
sites located allover the South Korea (22~31 July 2005).

Region Corr. coeff. (R) Region Corr. coeff. (R)

Sinlim™ (Seoul) 0.89 Padori (Taean) 0.58

Ingye (Suwon) 0.88 Sunggun” (Gyungjul) 0.46

Joongangro (Chunchun) 0.70 Bokchun  (Busan) 0.38

Moonchang (Dagjeon) 0.70 Yongdang~ (Mokpo) 0.20

Joongang (Wonju) 0.66 Jeoguri (Geoje) 0.02

Seokmori (Ganghwa) 0.66 Gosanri (Jgju) -0.07
Okcheon™ (Gangreung) 0.60

* : -dong
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Fig. 2. Time—lag considered time series analysis
between sites (22~27 July 2005). From top to
bottom,  Sinlimdong—3hr vs. Gilumdong,
Sinlimdong—2hr vs. Gilumdong, Sinlimdong—1hr
vs. Gilumdong, Sinlimdong vs. Gilumdong,
Sinlimdong+1hr vs, Gilumdong, Sinlidong+2hr
vs. Gilumdong, Sinlimdong+3h vs. Gilumdong
(Unit : /m*, Black plus : Giluong, Bluecircle :
Shinlimdong, X axis : date (DDHH)).

Fig 3. Time—lag considered time series analysis between
sites (22~27 July 2005). From top to bottom,
Joongangro—3hr vs, Gilumdong, Joon gangro—2hr
vs. Gilumdong, Joongangro—1hr vs. Gilumdong,
Joongangro vs. Gilumdong, Joon— gangrot+ihr vs,
Gilumdong, Joongangro+2hr vs. Gilumdong,
Joongangro+3h vs. Gilumdong(Unit: ug/m*, Black
plus: Gilumdong, Bluecircle: Joongangro,Xaxis:

date(DDHH)).
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Fig. 5. Backward trajectory analysis of air mass arriving
at Seoul on July 22, 2005.
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Fig. 6. Forward trajectory analysis of air mass departing
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Fig. 8. Forward trajectory analysis of air mass
departing from Seoul on July 29, 2005.
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