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Abstract

The characteristic of particles was evaluated through the measurement data of
PMss, PMjo and TSP instruments in air quality monitoring stations installed and
operated by Seoul Metropolitan government, the data of particulate mass on the filter
collected by high volume air sampler during the sand storm period. The number of days
of sand storm in Seoul showed the different pattern from 1990 to November 2002, We
can see the trend that the frequence of occurrence increased and the duration of sand
storm was getting longer after 2002, The ratio of PMy to TSP were shown as 52.9%
and 59.4% during the sand storm period in 2000 and 2001, respectively. It was
indicated that the particles larger than 10gm increased approximately 10% in sand storm
period compared to no sand storm period. While PMyo size fraction reached 71.4% in
2002, the contribution of sand storm to total particulate concentration was estimated
11.9% for PMa,s, 23.1% for PMyy, 19% for TSP in 2002, respectively and sand storm

was highly correlated with annual total particulate concentration.
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Fig. 1. Sand storm events in Seoul during
1990-2002.

Table 1. Sand storm events observed in resent
three years in Seoul

Year Frequency Day Period

3.27~3.28,

3.7, 3.23~3.24
9 .3 .24,
U0 6 1 47~48, 423 4.26~4.27

L2, 33=38.7, 3:20~3.25. 4
2001 7 27 7~4.12, 4.24~4.26, 5.16~

5.19, 12.13~12.14

[ 12~1.18, 319819 3,21~
16 3.23, 4.8~4.10, 4.12, 4.16~
417, 11.11~11.12

2002 7
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Fig. 2. Sand storm frequencies observed in
Seoul (2000 --2002).
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Fig. 3. Distribution of dust concentrations and
visibility during Sand storm events in
Seoul (2002).
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Table 2. Comparison of aerosol concentrations measured as PMzs, PMjp and TSP between sand

storm and normal period

S - 2000 _ 0 2002
fiem Sand Storm Normal Sand Storm Normal Sand Storm Normal
Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max

TSP(pe/m") 238 25665 98 710 266 1207 100 1907 486 4394 100 2332
PMio(pg/m’) 126 993 64 511 158 980 67 735 347 3311 65 1558
PMzs(pg/m’) - - - - 129 1239 37 364
PM 1o/ TSP(%) 52.9 65.3 59.4 67.0 71.4 65.0
PMz.5/TSP(%) 17.7 * 400 * 223" 41.0 * 26.5 37.0
P\I”H)i\ho(/) 3945 61.3 * 497" 62.3 * T2 56.9

# Average value for only 4 stations that were measured PMzs, PMio, and TSP
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Table 3. The dust concentrations affected by sand storm

% Q'FL-I]—Z-1 oF
a7l B3 Ca/Al ERH7L 2 Ao

4]

Annual mean

Average value except sand

Alfected rate

Year storm period
PMss  PMu TSP PM;s  PMp TSP PM:zs  PMy TSP
2000 - 65 99 64 98 1.6% 1.02%
2001 - 71 114 67 100 = 6.0% 14%
2002.0ct 47 80 119 42 65 100 11.9%  23.1% 19%
Table 4. Concentrations of metal elements in PMyo and TSP(ug/m")
Sampling Size' Al Ca Cr Fe K Mg Mn  Na g v
period )
Jan10°11/(2002) - 16s: 141+ 0007t 166+ 087+ 0.51x 0.05+ 073 0008 0,005
14-15/(2002) "3 997 074 0.002 0.63 034 029 002 032  0.004 0.002
Mar.12-15/(2002)
25-26/(2002) qgp 3.16% 284 0.010t 293r 130t 0.89t 0.07¢ 0.98: 0.014¢ 0,007+
t10da) 155 127 0.002 1.02 050 048 0.03 048 0007 0.003
Jan12/2002)  PMy 115511?: ?O:g; %001176:: iiioa %"g 34802; 0(522456~i 1.82721 0.051¢ 0500251
Mar 16/(2002) 14 10. . £14.6 4. , 257 1. 0.060 0.023
1825/(2002) 2619+ 1558 0029 214r 5655 573 038+ 269+ 0082 0036
(8days) PT356 209 0031 2928 6.02 048 044 220 0109 0.044
S5t Stor PMp 91 62 26 73 43 75 52 26 61 46
normal TSP 83 55 29 73 44 65 53 27 5.0
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Table 5. Concentrations of metal elements in PM;o and TSP(ug/m’)

Saupling Size  As Ba cd Cu Ni Ph Se Zn
period 7 .
Jan.10-11/(2002) -~ 0.010+ 0,07+ 0.003 0.10+ 0.007+ 0.11% 0.01% 0.21+
14-15/(2002) M 0.006 0.02 0.001 0.04 0.002 0.06 0.01 0.06
Mar.12-15/(2002)
25-26/(2002) pqp  0.011 0.09+  0.003+  0.32¢ 0.01+ 0.11x 0.011% 0.25%
{10days) 0.006 0.02 0,001 0.06 0.003 0.06 0.01 0.06
Jan.12/(2002) PMic 0.011= 0.105 0.003t (.11 0.013+ 0.08’% o‘ooam:: 0.17+
Mar.16/(2002) 0.008 0.07 0.002 0.05 0.010 0.06 0.007 0.09
18-23/(2002) TSP 0.014% 0,15+ 0.002¢ 0.3 0.020+ 0.09+ 0.006+ 0.21+
(Bdays) - 0.008 0.13 0.002 0.10 0.019 0.06 0.009 0.09
sand storm PMia 1.12 1.39 (.95 1.13 117 0.77 0.61 (.82
1.26 1.57 0.90 75

normal TSP

1.00 2.10 0. 0.54 0.83

.
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Table 6. Concentration ratio between Al and Ca in PM,y and TSP particles

Concentration ratio(Ca/Al)

Non-sand storm

Sand storm

Date — Date —
PM TSP PMip TSP
Jan. 10 0.98 1.21 Jan. 12 s
11 0.73 0.85 Mar. 16 0.50 0.51
14 1.04 0.99 18 0.53 0.60
15 - 1.43 19 0.72 0.77
Mar. 12 0.77 0.82 20 0.59 0.61
13 0.88 0.82 21 0.60 0.59
14 0.92 1.06 22 0.45 0.50
15 0.76 0.67 23 - 0.56
25 0.83 0.93
% a7 0.84
Ave+SD 0.83+0.11 0.93£0.22 AvexSD 0.58+0.13 0.59+0.09
Table 7. Concentrations of ionic components in PM;, and TSP(pg/m)
AEPATE Size Dust Na® Mg™™ Ca”' NI K F CI' NOs 8O
period
Jan.lO-l_l,/((QOOZ)) oy, 1065 060t 007+ 134+ 78 105t 017+ 43=  20.8¢  17.8¢
115/2002) - M “or  gus 040 015 82 088 017 15 89 77
Mar.12-15/(2002)
25-26/(2002) pop 152t 0.86+ 0.26: 274r 81 122+ 035: 53+ 220+ 19.0¢
(10days) 40 054 012 135 29 08 031 19 105 7.6
Jan. 12/(2002) PMi 343+ 1.98+  0.47+ 344+ 42+ 1.25¢  0.24¢# 5.3 150+ 17.24
Mar. 16/(2002) TR 100 027 201 44 084 013 21 132 195
18-23/(2002) ) 268t 0.63x 457+ 41+ 135+ 034+ 7.0t 153= 215
(8days) TSP 834 193 048 313 38 086 024 59 15 17.5
sand storm PMiy 3.2 3.3 2.7 2.6 0.5 1.2 1.4 1.2 0.7 1.0
- TSP 42 3.1 2.4 1.7 0.5 1.1 1.0 1.3 0.7 1.1
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Fig. 5. Average chemical composition of PMio
during sand storm period and normal
period in Seoul area.
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