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Abstract

The concentrations of three different fractions of particulate matters including PM2.5, PM10, and TSP were
compared between the Asian Dust (AD) and non-AD (NAD) periods during the spring season of 2001. For the
purpose of this comparative analysis, the data sets were obtained from four different observatory sites located with-
in the city boundary of Seoul that concurrently measure those three fractions of PM at hourly intervals. According
to our study, several conclusions can be drawn to describe relationships between the AD event and PM distribution
characteristics. First of all, it is apparent that the concentrations of PM are distinctively distinguished between AD
and NAD. If the extent of contribution to the AD events are assessed on the quantitative basis, it appears that their
magnitude increases on the order of PM2.5, PM10, and TSP. As a result, the increase of PM observed during AD
event is dominated by the coarse rather than fine fraction of PM. Moreover, when their relationships were assessed
in terms of fractional ratios, it was found that TSP/PM10 ratios were almost constant, regardless of the occurrences
of AD. On the other hand, the coarse/fine or TSP/PM2.5 ratios changed dramatically between AD and NAD peri-
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ods. The results of our analysis cleary distinguishes quantitative role of each PM fraction between AD and NAD

period, while suggesting indirectly the possible control of source processes on such relationships.
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Table 1. A statistical summary of meteorological conditi-
ons encountered during the whole study period.
The data are compared for each of the four stu-

dy sites.
Parameter Temperature Wind speed RH uv
unit °C ms! %  MJIm™
(1) Station-K
Mean 11.63 2.19 60.05 9.26
SE 0.16 0.03 0.42 027
Median 12.10 1.80 61.00 1.00
SD 7.63 1.26 19.62  12.65
Min -6.40 0.20 1.00 1.00
Max 30.30 7.70 98.00 66.00
N 2205 2205 2208 2205
CI(90%) 0.27 0.04 0.69 0.44
(2) Station-S
Mean 12.04 1.73 62.82 6.33
SE 0.16 0.02 0.42 0.21
Median 12.70 1.60 63.00 0.00
SD 7.48 0.82 19.56 9.98
Min -6.00 0.00 1.00 0.00
Max 31.00 5.20 98.00  53.00
N 2,201 2,202 2,208 2,202
CI(90%) 0.26 0.03 0.68 0.35
(3) Station-G
Mean 11.17 1.61 64.54 11.74
SE 0.17 0.02 0.49 0.38
Median 11.15 1.50 66.00 0.00
SD 7.86 0.97 23.08 18.01
Min -6.80 0.00 9.00 0.00
Max 30.00 5.10 99.00  89.00
N 2208 2,208 2,199 2,208
C1(90%) 0.28 0.03 0.81 0.63
(4) Station~-N
Mean 16.63 3.15 65.04 2293
SE 0.12 0.04 0.46 1.02
Median 16.40 2.70 65.00 1.00
SD 5.46 2.07 21.63 3758
Min 4,40 0.00 1.00 0.00
Max 31.20 12.40 99.00 198.00
N 2,187 2,184 2,190 1,357
CI(90%) 0.19 0.07 0.76 1.68

*The capital letters designated for stations-K, S, G, and N-denote
Koo-Eo Dong, Sung-Soo Dong, Goong Dong, and Nam Mountaion
Tower area, respectively.
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Fig. 1. Comparison of aerosol concentrations measured as PM2.5, PM10, and TSP during the months of March, April,
and May of 2001. The mean concentrations of each particulate fraction were derived using hourly measurement
data collected from four different measurement sites located within Seoul metropolitan city: (a) top: Station-K
(Koo-E Dong), (b) the second: Station-S (Sung-Soo Dong), (c) the third: Station-G (Goong Dong), and (d) the
bottom: Station-N (Nam Mountain tower). The abbreviated letters assigned for symbols denote: (a) AD for the
period exposed to the Asian Dust; (b) N-1: Non-AD days observed during intermediate period between the
beginning and end of AD events; (¢) N-2: all days with Non-AD during the months of March through May; and
(d) N-3: all days of May when AD-events are completely finished.
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Fig. 2. Comparison of three different ratios of PM: (a) coarse-to-fine (C/F); (b) TSP/PM10; and (c) TSP/PM2.5. All con-
ditions for the comparison are comparable to those employed in Fig. 1.
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