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The Behaviour of Dust Concentrations During
Sand Storm in Seoul Area

Min-Young Kim - Seog-Ju Cho* - Kwang-Rae Kim - Min-Hwan Lee
Seoul Metropolitan Institute of Pubic Health and Environment, Seoul 137-130, Korea

Absfract: The characteristics of particles were evaluated through the measurement data of PM,s, PMj and TSP
instruments located in air quality monitoring stations installed and operated by Seoul Metropolitan city. The data of
particulate mass on the filter was collected by a high volume air sampler during the sand storm period. The number of
days of sand storm in Seoul showed a different pattern from 1990 to November 2002, We can see a trend of increased
occurrence and duration of sand storms. The ratio of PMyo to TSP was 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 10um increased by
approximately 10% in sand storm periods compared to no sand storm period. While PM,, size fraction reached 71.4% in
2002, the contribution of sand storm to total particulate concentration was estimated to be 11.9% for PM,s, 23.1% for
PMio, 19% for TSP in 2002, respectively and sand storms highly correlated with annual total particulate concentration.

Keywords: sand storm, PM,o, TSP, heavy metals, ionic components

2 oF MaAdM HAs £330 U71d FA4 JAFEAL HESRE PMys, PMy, TSPSF 3RAP|7 2 74
FIIE712 AFTE HANEE B, Frleigoh. 1990dERE 20028 119707 ALo)d B2y gajelss
2000 o)F MANIETL Frlsiglon] SAREANE ZdoXE AT Btk PMTSP Hl&S AR 20009,
2001950l 722t 52.9%, 59.4%2 HIZAM Ol HE] PMeg] W&ol ¢ 10% F= W Ao uFo] FHAIA] 10 umo)
2o 7ol & 4k o) W wbdAd) 20028 A GE PM] Y] 938 3A JEh} PM,©] TSP 9
714%] Esi3ith. FAE A AAEE vAE 7]98S 200295 PMss 11.9%, PMyg 23.1%, TSP 19%2 7F%
=S 719EE B 3t A R s nxE ko] wl$ Atk A4S 4 4 Utk

FQ0{: 8L, PMy,, TSP, 284, o]&A%

N = g B Ad F7)Hos wase, 213 A
wE Agehish e A zdske JMIEe @
333} 5329 Aoty BaERel BEAY B HOR WOl ArkChung and Yoon, 1996).

oA A7Iqte] B3E u A ZHoA B Shit=ollA B dubgog fafajo} tiEe
74 vigoll Aol o] uhEolr Wi So) 9 FAHT FHUF] MEARAY gagmiziil
& QIR Aoz I STt TR Ygaln 2, HjAbEE SO 2 A dolont EFe ks
o|FHE WAE FAEAHAsian Dust or Sand 9 A, =49 gdor 93 7zA|Y9 shjz
Storm)©. 2 FA3}3L ITHLin, 2001). FUHIME uf ste] AEA Wz wda B4 Hxze] Stk

S5 24 ¥Ixg FENy ok 1z} wg=)¢] 7
*Corresponding author: stoncho@ l.co T BT 2~59% olFste] kel JEge Fu, 2

S 1 g u . owempal.com - = [

Tel: 82-2-570-3373 P 4 AR S 1-2% ool JIS FE o=
Fax: 82-2-570-3364 FHZ AollA WA dchlslR 5, 2002). A}



316 201 - =AF - 2z - ollgl

b 32 Bel WAEE A0S A4 e AR

S e ol A%Y AL AR F29 e
of 2l A%E W B A4 W Jlgel S
=i ok 9402 ddbdsing 1 ¥

08t 2 ¢l z7o] HThEAA E, 2000). HZ

=

3497+ A&e] PRPIYL e 1 WEE Hala 8l
I, A 9% B e 3A Yehe IR
Wl Aok o]AF k= WAst AAFE MY
AHAQ AQAEE diHs) wEel, dgHe=

A
doizEe] w4 B oldn Aud o s WY
&3 %ﬂés}«tﬂ mq.d HE AT Aol
B A7E AgAlelA AAslel 29 FU di71
X Ea %}XVJE' 1 UiE3Re PMys, PMio, TSP
g BT 2 3440 S des PP
T IEFVIZNNE AHR X T WAE £
Msfe] Brlsklet. olg Aqeryy A5d AR

£ og3je] Plsh AW A9 LISHE £F
5] slsiel A WA A T A9HY
ol Bt ug st o1 ARE T

o2 3t AgsHE WM FAke] TS
AW S4e FEE & 9E o 7K BNE AT

-

& Aoz s

A A AXed U A AT F
A3} PMys, PMyo, TSPAH-S ujA|7E ZHHe R
AP #E 39 A2AY 15 FAEYD FIF, A
F, 3%, PENISIEY 58 drddes
} ith 018 AHL HEAIE dEske Fo WY
A2AHold olF Ao tid AT £YE
Ao A7 2000958 2002 1197}
o 24,7009971e] Az zAE7E ol & EHATH
Fol QAMAIER Z2A7)7)= Bk} )‘H]-}\]O]tq
d7e BEYAAI} wz Axse] etk 71719
ranges> 0~10mg/m’'Z 67§12 rangeZ A= o]
m, HAFEAGE lpgm'oln WHEAEE(33)
+2g0], AR B AgsgIZes Zh+ 2900,
[00ug/mol3te] FEeME +10ug/m'olH,
100ug/mol el FEAME +10%elth 71719 AF
3 B 2y e 2471l UFsEe Ade 574
(standard filmyell ¢]3led g ARk =3 Z4E
AgEe NEARASEATY TMSE B3l As

Lm

2y ox Jo

—_

Olt

l:.:’u&

N

]

ozl
Or:x

2o 3o A I e X do o UE o
[o o

¢
e

%
2
rlo

A$Ee] A4S A DB3F H9 SASl &g EA
A9 HEE AX ARSIt

ZF34 1 o]2AE EMe MxT T Mg
ANBARFATY 3% S HXE TSP, PMy
High volume air sample sampler(TSP: Model UV-
1H, wedding”}, PM,;: Model TE8011, andersen*h)yE
AREEI e 715342l Roots meter?} 2.2]]
2E ol43ly FHWAL W HEGHAE AMSt
o Az FUFEFE AEsHd. ARE Quartz
microfibre filters(QM-A, 20.3cmX25.4cm, Whatman)
2 AMgsioinh AR dAzle AA oA F 2=
719] ofa¥ Puncherd o|g3le 4%4& E3HsL
Teflon Vesseld] Az} 7192 Aoet 2712 AFst
of Yo T @A gat =1:3) 10ml, 2T
30miE 7HFAT). Teflon VasselE Microwave(Q45,
Tekton Inc)o]l A23E 5 Power 30%°1A 20%,
50%914 20%, 70%°lA 40%e] THow RaAZ
o}, &3 AEE No 5c 91X (100mm, Advantec)E
et & ZEFE VaselE AHT F o} g2
hot platedlr] A9l Eind o AAH2+98)S 7Hs}
o FHEAL 25mIE dhe, YA EA (Polarized
atomic  absorption  spectrophotometry,  Z-5000,
Hitachi) 2 ICP Spectrometer(Spectro Ciros ccp,
Spectro)E o433t} AAAZE V1Y MRS
ZolA FAPIZE U] ol AIZE #53 ARE U8s)
Ack. B A G2 A2 AP A
7h BEo] o] Fojx|n] AL ¥ J1de

H%OIIH HEE AR % o2

19909 E5E 2002 197K Mgolx #5H
OA}°H~« ag 13 Zow 6H°ﬂ ut efg- oE
23 HES Boly 2 2 Jd B2 SR ¥
Z REANE ) F7kske 415 2ol 9
o 2 19949l E AP BdlER] e e AN
22k 2001 A5 HHHIE 73] B 272, HRAIA]

S81A17tolEe A} J*ZOM ZE ag8lelx 7}
A=A Jeldth 20029 1197119 HANEE
ofidel] Hlah %7 7liﬂi’i°¢1 E3] AF7HA] AY
FEHA] AU 119 AR TEEHUT. FAL
o] Z7hRe S99 ARis 2 g, HA9] fEeR



0 —alne) + b 581 70

2| y =aln{x) + 1 600

- 1 500
g 20 ar] 400 -é-
5 1Br 1 300 k]
Eol n H B “E4 200 R

=z I R 1 100

A | e o

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Year

Fig. 1. Sand storm events in Seoul during 1990-2002.
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Table 1. Sand storm events observed in resent three years in Seoul
year frequency day Period
2000 6 10 3.7, 3.23~3.24, 327~3.28, 4.7~4.8, 4.23, 4.26~4.27
2001 7 27 1.2, 3.3~3.7, 3.20~3.25, 4.7~4.12, 4.24~4.26, 5.16~5.19, 12.13~12.14
2002 7 16 1.12~1.13, 3.17~3.19, 3.21~3.23, 4.8~4.10, 4.12, 4.16~4.17, 11.11~11.12
Table 2. Comparison of acrosol concenitrations measured as PMas, PM,o and TSP between sand storm and normal period.
2000 2001 2002
Yearltem Sand Storm Normal Sand Storm Normal Sand Storm Normal
Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max
TSP (ug/m’) 238 2565 98 710 266 1207 100 1907 486 4394 100 2332
PM, (ig/m’) 126 993 64 511 158 980 67 735 347 3311 65 1558
PM;;5 (ug/m’) - - - - 129 1239 37 364
PM /TSP (%) 529 65.3 594 67.0 714 65.0
PMas/TSP (%) 17.7% 40.0* 22.3* 41.0* 265 370
PM:s/PMyo (%) 35.3% 61.3* 41.7* 62.3* 372 56.9

*Average value for only 4 stations that were measured PM.s, PM,o, and TSP
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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 dur-
ing Sand storm events in Seoul (2002)
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Table 3. The dust concentrations affected by sand storm
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Table 6. Concentration ratio between Al and Ca in PMjo and TSP particles.

Concentration ratio (Ca/Al)

Non-sand storm Sand storm
Date Date
PM;o TSP PMq TSP
Jan. 10 0.98 1.21 Jan. 12 - -
I 0.73 0.85 Mar. 16 0.50 0.51
14 1.4 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 22 045 0.50
15 0.76 0.67 23 - 0.56
25 0.83 0.93
26 0.77 0.84
AvexSD 0.831+0.11 0.931£0.22 AvexSD 0.5840.13 0.59+0.09
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