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Abstract : Atmospheric boundary layer influenced upon hourly PM,, PM2s and PM.o, concentrations
and their correlation coefficient and regression equations before and after the intrusion of yellow
dusts from Gobi Desert toward Gangneung city were investigated on October 26-29, 2003.
PM concentrations of the city were very high at 0900LST (beginning time of office hour) by the
combination of yellow dusts from Gobi Desert, emitted atmospheric pollutants from vehicles with
flying dusts from the road under a shrunken thermal internal boundary layer. Maximum PM
concentrations were detected at 1700LST(ending time of office hour) by the accumulation of yellow
dusts from the desert, emitted pollutants from vehicles, flying dusts from the road and emitted
pollutants from heating boilers in the resident area under a shrunken nocturnal surface inversion.
Correlation coefficient of PMo and PM,5(PMas and PM;, and PMjo and PM,) before the dust intrusion
was 0.90(0.99, 0.84) and one with 0.98(1.00, 0.97) during the dust intrusion, but its coefficient of
0.23(0.81, -0.36) after the ending of dust intrusion, was very low.
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dRbA o2 o] tf7]do) FoFS v A= FAks T2 wEQl 3~59 Alolo] T2 A FZ
AL Q= B bANY, SR Rel Fa1o) Wil BA Sl AHAM, S Wleale] SR
2] APk (Kubuchi Desert), 22X 2AMHOrdos Desert), 52| 3HE 319 (Huangtu Plateau; The Loess
Plateau) 58] A Hof|A] WA (Middleton, 1986: Chon, 1994; Choi and Zhang, 2008).

Az3 ALe] A o 4] 7o) )8 MAZEF(Dust Storm)o] 7| B&2 F3ro A= AR Z (1

FER— T | U R ZF) o] 2} 3}aL(Choi, 2004), B2 SHRFE0] 2J8l KOSA, Asian Dust, Yellow Sand,
Sand Storm, Dust Storm©|2tal TheFshA] Astar qlot, mefHx|E5o] WAYsHH, g ko] Ak
Ao oJ5f Aol FABHA oFstETh, A1Fo] 1km oY o] APUZE(PEER: Sand or dust storm),
10km o] ol FAHFS; Blowing Sand), 10km o]/ wf F-ZI(/7EE; Floating dust)2tal Al&-5}7]
L grthAIEREAIAL, 2009).

FeuEtol A= AR AR E S0 A SRbE R R EH shs o] EA BiskaL, Fol 4
?l FHl, E9-(WL), SE(W)7 %ﬂt}l A=AZ1(174\E A2} obaba ol 71554 Qlck, =
g o|2AHFol= 22 YA 9 FAS 7] 50| Qlo], AL = Mo AA S 9 3=
& ETRE FHORAoF H FEole %‘%% FIL ANES & 4 Uth(Fei and Qing, 1998; Huang and
Wang, 1998; Chung ez al., 2001; Lin, 2001), T3+ 7ol whe} SA7L e H RS Ay n]o] AR
Aol =dsl7| &= §HH(Kotamarthi and Carmichael, 1990).

Kim ez al,(2001)-& A1 5 35419 Al of5l7t w9 b & Arshelet, ata/de] vhet
W o= 7Ho] Al FAIS o] whago] thgt o2 913t = 7HA ¢l = o]
]

QloigtehE oL
. 2010). Kim and Kim(2003)}& A 2K lol 4 WARAL o, Foomme) B9 4 4, 5

Foll WAS] A S, o] 23 FHERAS ol B o) BAA} FHIA FAER Sk

wglon], thako] 2. 5um o]Ake] 2T 25 A 0] PMs el 27 7]eistel S-S Yrleh B
= 9](2008)& oMIX ool 4 FAPRA O] B Ba) GAFet Auke ShIsklc,

ofe} FAFH A U (2003)2 w4 FARR] 91 Alofl PMiw2] w7k BAR] - Aol Bls mf-5-
A S7¥SHL, PM. 59| T2k FASH Aaxske] WAl9] 17o] 2. 5pmi e} 2 2 JA7E G435}
Al S7rekE HREE ERE 2{8(2008), Choi er 4l (2010)2 58 FAR] #9 ol SvIAdARs =S
PMip, SHAYARS =] PMy s, 25 TIA QRS =Q1 PMi2] vl AlZPE 5= A2 F6f 2.5um o
o] 2SS F=(PMi—PM:5)7F 2.5pm ©]3}2] SUAYAEE] FEET PMe] 5= 27|
7198 Wl

Choi and Choi(2008)7} & - |5+ 7]4}8H4 (Meso-micro meteorological scale)$l 0.2 THA]ZE
713k & AtefAbel A v AJZFE PMio, PMas, PMig=7F Wofl g2 4] A5ttty o] B4d<

A

)
P AR US54 ol §918 FAMA £A) Y] 228 PMO] 1w EAst0, F3}
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Soll BAR1 G AlolAl =t S 25 E ALY felo] qlat, e AmETo A W&
dEdo] Ao o YFAAGTY AN ETIR] s

thal 3kt E3F Choi ef 2l (2008)-2 42X = gllo] o]5f 2001 3Y 2] HA|ZE 717k & A2 4] &
A410] Sk Al ol Ao g Wagt ti7| A A Fo] §-E AR ol Sfsf 545t

B A 23
)0} TSP(Total suspended particulates; ZH A2} PM, 5] %7} B2} obalcka Amslal
.

A SR W RS R AR AT R 7 AR oA 712 Sek Aofe] AAstel £
F9 WAZ71E thao] PVt S70] ZRselz 2la), 357] Aek, 7 Qe o 5o 4
8 2Bz 2.50m T 1pm ofo}e] MABE PMasok PMio] g HRE & 47} glel, &
& < Sz ol ofe ohslo) Wasio), BRAO SAI5O] ATEH R PMas2} V2] 5]

oj2o]A o131 gloit oo tfat Hui g o, u$- nlujslc,

wEha 2 ATl AL PME] A Est e ol$2 ty) A% weTl £ua A
A E}aLA) Fhk E3 PMioTh PMys, PMa 2} PM,, PMioTh PM,7he] AR =) o) 4w <o)
220 A SRR PM, 2} PME S48k MA247)7h Qs Aol 4 241 s ul4mx
10l PMp O R EE PM, 59} PM 0] 52 248 4= 9l 517141 Fatol, 37t 4912 uf 7]
PAE AR vl o] vh2 £gste] AdAo] Fo| e G Fi PM,:2} PM.O] HES o2
FLA) gk,
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59 GRIMM-1107 |MASA7E U714 (574 128.90°, 5] 37.75" sfLilE 20m)
of Ax]5ke] 20039 109 26~29% 7|74l 300nm~20pm ¥ Q] HA S 157 HAY#}Fe] =7]
(>0.3~>20.0pm)o]l whe} RSk SE A 072 JAMFEAR] WA E(ug/m’)E S5 ©]
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o] 7| A m &2 AME-SFITE

APE GUE7] A9 109 26~27Y, AR £ 91 109 27~28Y, AR f-4lo] 1 9
71711 109 28~29U & W04l PMioT PMa s, PMa s} PMi, PMiod PM, 48] AFRIIAI S 1510,

AH5710] ol A =71 soksllt,

sh7Ro] P2t 7 AR A 0] BEol A B PMtt 20] ZHssit, ZlEe] d7led
R ARANA R FUER AR AT o] Belsha glow, B AT Aojel FEA|0] B
o el B AT A elo] Beleli QL B EolAle} niAN = th7) e Zske Koo A

A8t 29 T HUAISA 7= PMutt 540] 7hs sttt & AtollA= v A1z S4E mlA 94
5= PMuo, SEIAIYARE =] PMy s, 25 1A YRS =01 PM O 2R E A9} 2
A=l PM2 59k PMi2 S748h= WAIS 7171 QLEEe PMLs9F PMio2] i oF 31942 -
5t PM, 59| F=E ANtstAY, PMidt PM, 59| At A oL 39 4)& F-5to] PM, 9] w5
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1) PMSEQ AR ARHA L, FME, HIIEASHS 2HA - Al 7Y

ra

(1) O AIZE PMy, PM2 s, PMyo S5}

JujAfEre R RE ZSAl R ZhARS] f-900] 9l7] A1 109 269 004]~27Y 07A17HA] = o AlZHE
PM,09] 5E=7t A A E =7} 14, 51pg/m’0] 2L, FIE =7t 69.8pg/m 0| ATH(LH 2). PM, 9] 5=+
3O B9l H A E =7} 5.02pg/m0] AL F|AE =7} 26,92pg/m’0] o, FAFSHA PM, 9] F A5
7} 3.82pg/m’0| 1L, FIE LT} 19.63pg/m’ 0] Tt

Ao Y 7l e A8 A4S wiEshes 3] fleng g7 edE5de] F uiEde =R 9
4 A FAA oA o] b 9l HARE A2 o|tH(Choi er al., 2010). A StollA] FEZ 02 A

SA Y A ZEE g A o R o] tf7| @ JEH O] 25 FA| Tt FALe] fxFof o)
ko} Sl 717l A9 PMyp 57 30~50pg/m’ OJHE A5 o] X 9] Aol vlal &

=7 & o WA vEren, PMy, S7FE ) 22 Azt ol PM 59k PM, 9] =7t S718EL, PMo
=7t AT W= PM, st PMi] F =7t st B3 vl fARHAT

% 7 (2011)¢] A& FA717E Choi and Choi(2008) 9] 5 AR |7 Foll 45419 A 2 A=
s o] Biste] tigt AtolA PM w20 S0 A vl fASEATE v FAke] f-4lo]

=2 Folli= PMyo S7HE o 22 Al ell PM, 52k PMy O] &7t S716kA] gkt
- 52 PME=7F LA} @50 ghHA Zb7t vpebk o] 53] S2AIZM QI 09410 PME=
F 3L, E2ARERL 184]0f Hths=7t trebytet, o]ef o] PMO] =7t uf¢- =& o= &
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AZF QL 8~9A ofli= iP‘%kOl e HolAl 3ol 2peF AR o] Ao ofsf HWa YAFEH
I} 7t E o] AR 7| L JEE Y] WERe] i, ERoA A olFol oJsf Hliksh= W
A &) e gol PME =7t 7] ]’Hq—l}flh:]‘. ARl dE Folls SLARM e n7 R =
S AForiE Arol Aao 46‘H PR EE T 7R A WEwFo] Wi L, HlAkshe W
AgFo] gol PME =7t A e 4= 21l
o] mul oha} 109 W HLeofis O%AH AZ2o]| 9)2|3t Ut E 896m 2] Eﬁ?ﬂraﬁi—‘?—ﬁ Zk A
Y B7I7F AR Eolen® Ao Ay 7]&o] ujg- WobXItt, wheba] tiFiEe] AR

oA 2AGo FYEAHE ARGSHA HER, TR AMERE YEE = tred é‘ol B Al
Zhele) Ao e wEsE dylog B W E2oq Bgt uAe 2gslel 27 94 B
PMs 5 T} o 32 PMO| Mo} 18410l LeRd 4= 91gich olsh o] Ay el PMS| B
7} EolA = A3FE Choi and Choi(2008)0] ]38 23 3FALZZ o] Al A Lol 4] Be] §-9] Hof 22
Aol Z s =7t vehd 73-9-eF frakste, TR 9 AIZES] AIRF7E ASIH

(2) PMQ| | us=ot EAURC| ARMAUE, FME, 7 |ZAISIe] 27

A} YAjel b AR E Wt Aekeb| helslr] 918 NOAA-HYSPLITR S (Hybrid single partlcle
Lagrangian integrated trajectory) S AHE519 0.0 18] Afatol A WFAIS} BpAl7L ZF2 o2 G9lE
= 7L ZA)F 500m, 1000m, 2000m L= A 57| AAHe] H-6-Z A = (Backward trajectory)—%
1A atotskIth(TLE 3). FAke] kol UEthr] 33417 QL 10 269 09A1(T1E 3a)9t 204
7791 109 269 21A1(ZLH 3b)oll 3719 A[-A =S HH, Al|2jotolA &t 3719 ¢
A7F oF 1Y Folli= FaLe] BEHel 5] FHA 49 3km o] ALEE AR 7HFA19] 2000m,
1000m&} 500m 1= =St g AHAES: Blojd AR =R FAT 37|17 A= 1Y
HeS o o SUoh wEbA] FSA1 PME e aH[ Aol A IS Rake] ks WEA] it
o|2} 22 F71UARe] JFAAETE 109 279 07AI71A] A& E o] ZHFAlel A Y] vl AlZHE PME=
Hstoll = Fate] GaFol e A AAIA HEE 7l e dede o H-H Ak,

13 4204 10¥ 264 09A]of] 2LH|ATERE AR 7}= 850hPa(eF 1.5km) 11 E2] §-A % (Streamline)
oA BHH, FiLo] & T WELE AA WEAY R 379 35S wotd 4 vk, AT

Ao g FYE= 371 FARY] FLR QL arjAbto A P& O 2 oF 700km o]/ HolXl StofA]
EWsto] F9 HAS AA Hevte 2 ARt & F59 QA HAEEE AX A
Lgstag dH|AR o A Bl SAFAX| b= BAIZE gl 3717 5o ® FYE I whebA
FoHHA FAkE o] 2k,
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NOAA HYSPLIT MODEL NOAAHYSPLIT MODEL
Backward trajectories ending at 0000 UTC 26 Oct 03 Backward trajectories ending at 1200 UTC 26 Oct 03
FNL Meteorological Data FNLm!Aeteorologiml Data
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T Direction: Backward Duration: 72 hrs  Meteo Data: FNL Tri Direction: o pstion; s8hrs | Motoo Osta: FNL
Verteal Motion Caiculaon Method: Mosel Verticel Veioalty chwm ‘f}mhﬁ ool Vortical Velocity
Produced with HYSPUT from the NOAA ARL Website (http //wwaw.arl.noaa goviready/) roduced with HYSPUT from the NOAA ARL Websito (hitp fwww.ar.noga.

(a) (b)
J2l 3. ALY E—(a) 2003H 102 262 0000UTC(0900LST), (b) 1200UTC(2100LST).

T2 20| &2 ALY, HE-TH|AlS, ZEA

13 4. 850hPa =0 M2 RME—~(a) 2003 10E 262 0000UTC(0900LST), (b) 1200UTC(2100LST).
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T7F =AY TRl 1840l YA E i
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olf=, 18 52014 H& Hiel o 3
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ERRRE O HAA & 7| e ol thiol s FAWTAAS Yoz st HE
2, AFFZoA Holl PMe] F&=7} #A] ¢4Al H it

Hhdo] A& R 9 sbol A B Hpel o] ofxte] X zto = Qs FAE = vl b
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2 apgste] HHERR 1840 HeERE Yebd 5= 913 A o]th(Choi, 2004; Choi ez 4l., 2010;
&, 2011). ©] & Agkolli= ool 2 o“’é}% o] fas Aoz vy HEEE 7| o g@e

2) PMSot SAIAAS ARAA T, | ZAS] 2A - &AL 7 712t

(1) Of AIZIE PM1, PM2s, PMio sEHSt

1090 2791 0841~28 05A17HA = THIAFEEO 2 HE 4t B4 ol ofa] Be oFe] Azt
o] Fafetol AAT FSAIR FAE A AFAoNA PMi8] T o] M7t A s=7t

36.71pg/m3°] QaL, FLEE=TF 154.57pg/m’ R UEFTE PM,0 9] F=7F AEe] fr4do] gl7] Al
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Height (km)

00 — i
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(a) (b)

T2 5 WRF-3.3220f| oI5 M= Z4(m/s), IR E(K), ZRHE(PVU)—(a) 2003 102 262 1200LST, (b) 26
1800LST(PMQ| Z|tis = E£81AI1ZE). (a) CBL, TIBL, MAIL—Convective boundary layer(CHRZAZ), Thermal internal
boundary layer(@XLIEZAA|Z), Marine atmospheric inversion layer(GHZCH7 |FEE), (b) G, NSIL—ZZA[, Nocturnal
surface inversion layer(0FZFEX| S FE)

o] 7] Aol vl 147 o] 2 UEAR] 17410 YEbT],

PM, 5] WiAIZHE F sk HAFE7F 26,92pg/m’0| 3L, 5% 7F 93, 19pg/m’ Tho| Lo,
PM, 2] HA 5= 19.63pg/m’e} H 5 =7} 76.05pg/m’ 2 ZH27F UrEbtT PM,s9F PM, 2] # 1l
T A 59 A9l 10 264 9] w=ol vlsl Z+2h 2o 3,482k 14, 19 Atk PM,,0 9] =7t S7)
g PM, 59} PMy 527t Z7F8EIL, PMyo] =7t 7443t o) PM, 59 PM, %7t Hh4shs 4o
o] FEFGTE, PM,s€F PMy 9] “smi= BPAR] - 2121 10 260l vlaf zH2t Xdf 3,40l 9} 14, 19 =2
7kt e, Hdis=o MstEo] Mol Hot uf¢- &3kt

- 352 PME =7k SAITM QL 09410l rebytar, Bl AIRE QL 174] ol H s =7t vrebstet,
oje} Zo] PMO] F=7} ul9- 352 o] fz Au|AREtOllA] HFITE AL FEAIHR FYEIL Qe A
efollA] S ARl 8~9A ol ZHGAIUHOlA] @3 E = ES Ao RN E W oFo] ti7| e A=A,
T2 HAFHR7F Aste] AL FAE7] AUl 10 26 0941 2ot PME =7} o9~ =4 L}
weh,

E[ZAIZM Rl A& B auApto 2 e &M o8 FYE AL Y= FAet ETAIM e of
7= e i}%koﬂﬁ HEEE 71 A9=d, iR el Ay o] FAX GO IR e g
He] s g7l edEmdo] AgE] @A 94l £ PMsERT} T =2 PMO| Hd 5=t 17
Al rebgtel, T3 19 6bt 7bollA] Him upel Zro] {9 wi= SARY] Fo] 094tk B wo] §-¢]
w2 QYA ER 2690 18AH T 1AXF A Hdlw=rF b 4= Lt
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