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g T elAe B APAF7E FPEH 3 A (Duce et al, 1980; Merrill
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AR 714H 71Eo2 mAEA(PM)2l 1A HdsErt 242 400 pg/m’
800 pg/m’ KT ¥ AEAIke] 2A17F o] o dd wf AT R

Rtk H 59X PMy Hw ot 7 w3 22 20109 3€ 209 =
T =95 AeA A 3,135 pg/m’ES 71E3POH, o R AFE A
A BEE AHoA 2,985 pg/m7t HEZEHUT oo} T TrE H

5
oluel AFAA Selueel $d B F A B PMy vEES RATL

i

fu)

b

a}
FAHAG vAHA F57F 2,000 pg/m’S oW S =7 FELD F47] &
@3t FEHrE Hr1E ke, 20109 3€ 209 FAMAMEIS R FAE FAAR
1A Bt F=o vlal oF 4u) Eow Ao FHote] At BE HEE F41g

PM;y 55 YERATH(http:/ /www.ytn.co.kr/_In/0108_201502231312401101). A

FE tred=de] MEY(58 8 WEd)ol o7t Il e A7 W&



A2 HE 2 Iy

2.1. 78 ¥ 934y
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A Agsks A 71384 B PMy EEAR 52 o835t AtElde] 54
AR FHIY B FAY FA RS Hsf ol8d 7 B tir|d =2d
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71FBEAH AE 71484 A5 SAE 157 50 mEY @2 - S
dAste] & 13AF ] AR &8)E A&ttt 3 WRF 223718 AFA<l
TA4E 95t FAZ W< MB (Mean Bias), IOA (Index of Agreement) “12]

m[o

rlo

_—

0

S
ol

3 RMSE (Root Mean Square Error)E ©]83l3 3 #HH 2]S ol yehd
=2
MB = %Z(Mr 0,) (1)
i=1
1 & 1/2
RMSE = {gZ(Mi—Oi)Q} )
i=1

n

Z(OL_M)Q

IOA =1—|— 3)
S(|a—ol+lo-oly
1

m&

Az gk

&k

M =
o

ry
N[\



&
N
,wﬂ

jd

g
Il
1Q

AN AEEHE PMy MEF

=N
[¢}

@A

o] &Je &,
o] zto]E HlW

CMAQ =@ ZAzte] 34}

FRo™, fejuetet AlFA]

S

= A4

Al ©
o —

= ==

W

N

i

< H7] YslA] 9F 50°N, 42°N, 38°N, 33°N9] g%

=G A 5

O

oy
)

4o
¢+

Br

=
o

oju

o}

A| KL

FSA T

b 283

5

g e w1

Ao 71 A A BA)E obyE fEluEke] Y 8 EA FOAM

tel AAE EAe &

A&

A

=
=

=8 ) TA

o]l AX AFE PMo] &

Aol o

ol

1444, dd2 8AH).

o

7

= 9;(] ]

Axgkyt 74

=Rl
=

-

CMAQ

ZA8E Totald] 2%zt =Al9 RE ff7]

FSA T

J]

e

=t
)= 28

file)

7 =4 T

(& 5344

]
g=.

#27)

|

1l

ol

, A1, 2, 3:

ST (

&

24 34

2.2.

2.2.1. 2) 2w

71&o| Z&HYA 7GR MM5 (short for Fifth-generation

#3lA NCEP (National

o) #5171

Prediction)#} NCAR

penn state/NCAR Mesoscale Model)

for

Center

(National

Environmental

for

Center



Atmospheric Research)”} 35 &3t 454 HIA A (Fully compressible
non-hydrostatic) E2o|t}. +H A2+ Arakawa-C AAAAE A&t A4
A= Eulerian ZF#3EAE ARSI o= NCEPoA @hol Z-8&5H, AlA =
o2 dg] Hgso B dFd Z8¥i JthSkamarock et al, 2008;
ARW(Advanced Research WRF), 2014).

WRFE ol o] &H Input dataZA EHE| thddd W AFix 51 EXyE
%S (land-use) &2 AE%}, GFS (Global Forecast System), NCEP FNL
o AF/N4AEE g3t 28l 7t Input datas WRF 22L& 53517 3
g3tAl "EE7] g WA B (Pre-processing) S AX|Al =i A

AAow WRFEHS Fstr] AZEH 2dS F33sts g oA

712, 719, 5, ¥ (U-wind, V-wind) & ©%3 7174A5E 2] schemedl
opebA BAgTh T 34 WRF-3DVAR (A3 X3, Y5), WRF-4DVAR (A3t
XZF, Y5, Z5)E &7sto 7148l et 44 296k Rd=
AP A 2 Fig. 10 YeRAT.

B AFols WRFER 36HAS ARSI RHle] 27])/3A Az ARE

it
_IE

A2 E NCEP/NCARONA AlFsl= FNL A4 A5 (6413 344, 1°x1°
o] HFE)E o] &3FATE EZF coarse domain(EE : 124.04°E~129.11°E, 9% :
31.87°N~35.25°N, 4= : 30 km x 30 km)2 nested down3H=t] 114 1/3
H &2 fine domain (Domain2 : 10 km x 10 km, Domain3 : 3.3 km x 3.3 km)
< TASIAH(Fig. 2). FARE T AN AHEH AR scheme
N zol] WE FEEZT3o|= Kain-Fritsch schemeS AF£3lH 3 W Z2A Yo

13tk Microphysics?l WRF Single-Moment 3-class schemes AMg-3t o™ %+

|

O

JN

o EALSL @abEAbE ZFZE RRTM (Rapid Radiative Transfer Model) scheme}
Dudhia schemes AM&3Ith t7]EAIE 272 YSU (YonSei University)
schemes ©]83}% th(Dudhia, 1989; Kain, 2004; Hong et al., 2006, ARW, 2014).
Spin-up< ¢F 1~2¢9 AERE #Adste] 2dy] F37]32 2010d 39 16Y 00
UTC #H 2010 349 21¥ 18 UTC 74A o] FolRth ARtA o2 AgH wd
778 Bl configuration Table 10 Zt2Fs] Uebditt. 3 & AFoX<= #5A

BE ol &3 ARFI 7IHS FEshA FsdTh



WRF Pre-processing

—— Input Data System WRF Running
(Real simulation only)
Additional Data Assimilation
Observational Data RFDA
L T ) WRF Outputs
(optional Sample outputs :
. i . I « Pressure/Geopotential height
Ohservational Bida Objective Analysis Data Initialization ARW Model ] -Iemp?&alure, Zmim:l 1emper;tﬁ_re
= Long ave and snort wWave radiation
(OBSGRID) (REAL/IDEAL) (WRF) J - Water mixing ratios (vapor, rain, snow, ice)
1 -Accumula;ed precipitation )
el S Dn}y) « Surface winds, heat and moisture fluxes
Terrestrial Data T |
| WRF Pre-processing Idealized Case Data
Gridded System (WPS) 2D: Hill, Gravity, Squall line, Seebreeze
3D: Supercells, Baroclinic waves

Meteorological Fields: |}
NAM, GFS, RUC, NNRP
NCEP, NAEE, ECMWF

Global: Heldsuarez

Fig. 1. The flow chart of WRF modeling system.
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Fig. 2. Coarse and nested fine domains for the WRF model.
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Table 1. The configuration of the WRF model used for this study.

1 Domain 2 Domain 3 Domain
Resolution (km) 30km 10km 3.3km
Topo 5m 2m 30s
Nesting mode One-way
Landuse USGS 5m USGS 2m USGS 30s
Microphysics WRF Single-Moment 3-class scheme

Longwave Radiation
Shortwave Radiation

PBL

Cumulus Parameterization

RRTM scheme

Dudhia scheme

(YSU) Yonsei University scheme

Kain-Fritsch scheme

None




2.2.2. #1227

GAFA RO E 93 2l v &7 (US. Environmental Agency)olAl 7H
2l Model-3/CMAQ (Third Generation Community Multiscale Air Quality
Modeling system)®] 5.0.1% & AH&FAth AeE PMyeoll thaked 232 <A g
Fe 7H Bt E(multi-scale)?] 717ddEH steRbge AFAA o THA
2@ E A (multi-pollutants)®] FEZFEL TP ZAFR UBFE 5

A2 FERIE FASZ] g2l AR AFetEs Rl HIgAs oA
= A&tk =3 ofef o] A3 o] =-3etE HAH V| EE A=

Process Analysis W< ®AS Qth Process Analysist T3 A4 ol F

)

1>

(advection) ¥ 4H(diffusion), 32 (deposition) 18]l 3}8HE-Z(in-situ chemical
]

production) &2 213l A 4H(product)= 3L A4 (loss)= = & FHE 7lH&& ALt
3l % 7}sl= IPR (Integrated Process Rate)¥} IRR (Integrated Reaction Rate)=E
T4 5 o] A H(Gipson, 1999;
http:/ /www.epa.gov/asmdnerl/CMAQ/CMAQscienceDoc.html).
0C; ) )
= Ly 5 €| &
L w252 ®)
+(Poem  Lonem) + E (6)
. aC, aC,
( ot )doud ( ot )dry ?
GBS Ex, K, : $4ds
P o 3 AN, Lypery @ SHHHGO 2 Q1S &4 E

CMAQ =d9] T4 AyP7H-L Fig. 39 YEPATE F8 Input datas 717
d Azl wEF A3/ doew, HF FshFE =P (CCTM, CMAQ



Chemical Transport Model)& 33t=t JoiAx o A AL 47147}
At AAE AAE 71 Ede CMAQ R4 gt E
T+ MCIP (Meteorology-Chemistry Interface Processor), 271§ =x71 743l
% ICON (Initial CONditions processor), #l AlZtel] W& AAsE=Ex2H1ES 74
3t BCON (Boundary CONdition processor), @& Gt 7|7tol] WE 3
8] &= 43 JPROC (Photolysis Rate Processor)©] SITHU.S. EPA, 1999).
Z A" AAHe FF ARE IFFHLE AMESY CCTMe st
Gas-Phase Chemistry, Aerosol Chemistry 9 Z1& A783 schemeol wetAl
A% o9k o] £4%" CCTM A= vfd $x8 Z2a8s &85}
u] AlZke] it A& o E |9 EAE FEH &9
CMAQ wdol 27|/AA =1L 3 HA Rdys3 It disiAd= EPA
(United States Environmental Protection Agency)ollA #|&3t= ZE9A AEE
g8t ol AT GR(F 1A, Al mA )l I =7/ BA=A
Ags ol (A A WA, F HA T)e RdANE ol&sit dE =
, AR @Al 34 20900 thste] Rl F RGN ARREE 271/
Z221& 3 HA 2 3¢9 1999 CMAQ AFE AHgEte Witk CCTM
o2& WAYZFS AERO-05, 38 AYZES Saprc-99°|H,
3 o8l dEtels 44 CMAQAIA ZEHom AAsA U= multiscaledt
ACM2 schemes 2 ©|F schemes PPM< AHE3ATh AWty o= AlgH =

"L

A2 Table 29 A& 3lH T
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— CCTM outputs

Sample outputs :
*= O3, NO, NO3, NO3,
« MEOH, HNO3, HNQy,
« CO, SO BENZENE

CMAQ Chemistry-Transport Model (CCTM)

s N N\ ™
Gas—?!\ase Advection Diffusion
Chemistry

- J S Jg S J

& N - "

Aerosol Aerosol EOUdS &
Chemistry Deposition ChqueP :‘5
L ) ) L emistry

Analysis Package
(e.g. VERDI or AMET)

Meteorology
Modeling MCIP
System
Emissions
Modeling
System
Photolysis
Rates
(JPROC)
Initial and
Boundary
Conditions
(ICON, BCON)

Nested
or Restart
Simulation

Fig. 3. The flow chart of CMAQ modeling system.
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Table 2. The configuration of the CMAQ model used for this study.

Options
Resolution (km) 30km
Chemical Mechanism Saprc—-99
Aerosol AERO-05
Emisson CAPSS, INTEX-B, Dust emisson
Vertical Diffusion Asymmetric Convective Method scheme
Horizontal Diffusion Multi-scale
Vertical Advection Piecewise Parabolic Method scheme
Horizontal Advection hyamo globalmass—conserving scheme

A FARYY(CMAQ EER)E fal £ dAFodAs MCIP #8ol| FALAL
Aol thek WRF =99 output AARE ©] &3t 1, FAF W= MCIPY 7|4
A5E B8t 4 TAA Y AEELF Bk wet vEA Yehus dAN
245 (us,, threshold friction velocity)E Al4FSIATE HHA] EYS T390 E
F¥Eot TEo EYAHE T o83t 1B|(Gobi), EH(Sand), FE(Loess), &
& (Mixed) F 4ﬂﬂ§u?f&®qmlmdpmkzma W H4 9 Hd 24
X e EYE Clay, Loam, Sand F 37FAX 2 FEE0o] Qlal, ole AP
A BE¢fe AR FEF WA 20, g2kA o3 &
EYe AR & B A &str] fdlA, S 55 AlA AAFHT 37

£
St
H
d
_‘
i

mzt ol AEHE ?ﬂ%ﬂﬂﬂ% 3). HEZF FARTAXY] 24709 AAYAE
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Fy= (- R)*5.25107 Ml (us = wy) ©

7
wy QAR EE

IR S EERTERS

oz

A
N

=]
T

R, iR Hniel el

ojelox, QIHZ WiEEF AE=E FotAlol Y9 INTEX-B (Intercontinental
Chemical Transport Experiment-phase B)E, F-glugt ¥4 =71 wiEd <A

EgQl CAPSS (Clean Air Policy Support System)& &-8-3}5Th.

8
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Table 3. Composition of the soil texture and threshold conditions for Asian dust over the source regions (Source : In and

Park, 2003).

Soil texture

Source region WS (m/s) RH (%) Precipitation
Clay (%) Loam (%) Sand (%)

Gobi region 15 35 50 9.5 60
Sand region 10 10 30 7.5 35
None
Loess region 20 55 25 6 30
Mixed soil region 30 30 40 9.2 45

_14_



Table 4. U.S. Geological Survey’s 24 vegetation categories with the surface
roughness length (Z,) and the Asian dust emission reduction factor (R)

(Source : In and Park, 2003).

Type USGS Description Zo (m) Reduction
Factor (R)

A Urban and built—up land 1 1

B Dry cropland and pasture 0.02 0.4

C Irrigated cropland and pasture 0.02 0.6

D Mixed dry/irrigated cropland 0.02 0.5
and pasture

E Cropland/grassland 0.02 0.5

F Cropland/woodland 0.02 0.7

G Grassland 0.02 0.6

H Shrubland 0.03 0.7

I Mixed shrub/grassland 0.03 0.75

J Savanna 0.02 0.8

K Deciduous broadleaf forest 0.05 0.9

L Deciduous needleleaf forest 0.05 0.9

M Evergreen broadleaf forest 0.05 0.9

N Evergreen needleleaf forest 0.05 0.9

0] Mixed forest 0.05 0.9

P Water 0.001 1

Q Herbaceous wet land 0.002 1

R Wooded wet land 0.003 1

S Barren or sparsely 0.01 0.1
vegetated land

T Herbaceous tundra 0.003 1

U Wooded tundra 0.003 1

A% Mixed tundra 0.002 1

W Bare ground tundra 0.001 1

X Snow or ice 0.001 1
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A3t GAE B AoE HAG(H A 9, 2014).
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Fig. 4. Time series of hourly mean PM;, concentration observed at Ido-dong,
Yeon-dong, and Donghong-dong sites on Jeju island during an Asian dust
event (06 LST 20 March ~ 07 LST 21 March 2010).
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[MTSAT-1R | IODI-1 2010-03-17 21:00UTC (03-18 06:00KST) K.M.A. [MTSAT-1R ] 10DI-1_2010-03-18 03:00UTC (03-18 12:00KST) K.M.A.

Fig. 8. MISAT-1R IODI(Infrared Optical Depth Index) imagery for (a) 06 LST
18 March, (b) 12 LST 18 March, and (c) 18 LST 18 March 2010.
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Fig. 9. Same as Fig. 8 except for (a) 00 LST 19 March, (b) 06 LST 19 March,
(c) 12 LST 19 March, and (d) 18 LST 19 March 2010.
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Fig. 10. Same as Fig. 8 except for (a) 00 LST 20 March, (b) 06 LST 20 March,
() 12 LST 20 March, (d) 18 LST 20 March, and (e) 21 LST 20 March 2010.
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Fig. 11. Same as Fig. 8 except for (a) 00 LST 21 March, and (b) 06 LST 21
March 2010.
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Table 5. Statistical evaluation of meteorological variables between observations
and model-predicted values: results compared at several monitoring sites

during the study period (01 LST 18 March ~ 00 LST 22 March).

Site Air temperature (C) Wind speed (w/s)
RMSE MB I0A RMSE MB I0A
JRMA 3.045 -2.592 0.928 4.967 4.093 0.731
Gosan 2.240 -1.051 0.888 2.609 -1.756 0.903
Seongsan 2.465 -0.567 0.899 6.325 5.281 0.425
Seogwipo  5.109 -4.942 0.701 2.606 1.119 0.659
Ara 2.681 -0.457 0.949 7.997 6.598 0.325
Chujado 2.310 -1.205 0.890 6.143 5.467 0.532
Udo 2.038 -0.752 0.922 3.965 2.551 0.757
Marado 1.850 -1.192 0914 2.387 0.676 0.890
Hallim 3.274 -2.739 0.874 3.660 3.273 0.759
Namwon 4.040 -3.632 0.816 3.610 1.394 0.556
Gujwa 4.022 -3.212 0.848 4.860 4.205 0.616
Moseulpo  3.043 -2.213 0.842 2.477 0.816 0.858
Gapado 2.592 -2.093 0.888 3.474 0.176 0.730
Total 3.110 -2.049 0.896 4.396 2481 0.746

. 32 R Py NEFY ) - S} 32 54

CMAQ=EH| YHAERE So7k= B4 5 PMy MiE@de] 72 Al $3&
EZEE Fig. 139 Uepdth (a)v YAV =(Threshold friction velocity)E &
3l Tl FAb(Aisan dust) §E=E YERH L, (b)= INTEX-B, CAPSS Hij = %ol
A AFEE PMy WEFS UERAT Fig. 13() 5 HH, 39 18Y 06419} 124
of HolZE YAZ RZ(SF 95°E, 50°N HF)RE ALY HiEE Holu 1 F
A 3o wlEFFo] 2F 1000 mg/h/m*elth. o] AHL BF A& BRI EnpEs
T AAAHOZE Atdto] X5kl Tk o] F 18Y 18419} 19Y 004 ol HjZo]
AAF feAl = BES Holal 199 06Ael BhAl o] Al&ETr7E 124 578 18
AR W85 2 anjAtEtelA Z FAE(F AR 9F 1,300 mg/h/m?)<
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Fig. 13. Spatial distributions of (a) hourly Asian dust emissions calculated by
threshold friction velocity (u*) and (b) PMjy emissions derived from INTEX-B
(East Asia) and CPASS (South Korea) at the surface layer of the study area.
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Fig. 14. Spatial distributions of (a) hourly mean Asian dust concentrations
simulated by the CMAQ modeling system and (b) wind vectors simulated by
the WRF model at each time in the East Aisa.
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Fig. 15. Spatial distributions of hourly mean Asian dust concentrations

simulated by the CMAQ modeling system around Jeju island.
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Fig. 18. Time series of CMAQ model-predicted PM;o (1g/m’) and the
observed such as (a) 19 air quality monitoring sites in Busan, (b) 9 sites in
Gwangju, (c) 14 air quality monitoring sites in Daegu, (d) 8 sites in Daejeon,
and (e) 3 air quality monitoring sites in Jeju.
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Fig. 18. (continued.)

Table 6. Statistical evaluation of PMjy concentration between model-predicted
and observations value the nearest from model latitude, longitude (Busan :
MyeongJang-dong, Gwangju : Nongseong-dong, Daegu : Suchang-dong,
Daejeon : Munpyeong-dong, Total : 53 sites of all region) during the study
period (00 LST 20 March ~ 08 LST 21 March)

Site PM,, Concentration (£g/m’)
RMSE MB I0A
Busan 205.00 -132.72 0.90
Gwangju 474.64 -80.80 0.38
Daegu 252.38 -116.24 0.75
Deajeon 187.21 -24.30 0.85
Jeju-1 (Ido-dong) 264.18 -107.58 0.96
Jeju-2 (Yeon-dong) 307.04 -114.68 0.95
Jeju-3 (Donghong-dong) 509.79 -273.86 0.70
Total 470.69 -169.03 0.68
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Characteristic analysis and numerical
simulation of the severe Asian dust event

observed in Jeju in recent years

Sukwoo Kim

Department of Earth and Marine Sciences,

Graduate School, Jeju National University

Abstract

The purpose of this study is to analyze the generation and transport
process of Asian dust and the cause of high concentration PM;, appeared in
Jeju Island with the use of the three-dimensional numerical modeling (WRF
and CMAQ) in relation to the episode day (March 20, 2010) of the most
severe Asian dust in the Korean peninsula in recent years. In regard to the
characteristics of research episode day, PMjy concentration started increasing
rapidly from 7 PM on March 20 (increased by approximately 700 to 2,000 g
/m%. The maximum concentration (approximately 2,500 to 3,000 ug/m’) was

reached around 8 and 9 PM. The concentration then started falling gradually.
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According to the weather chart and satellite image, the sand dust appeared in
the desert located at the boundary between Tuva Republic and Mongolia and
Gobi Desert around noon on March 18 and noon on March 19, respectively.
However, the weather chart showed that the sand dust, which had appeared
around noon on March 18, soon disappeared, whereas the satellite image
continuously showed the signal of Asian dust. This difference implies that the
sand dust generated from Gobi Desert around noon on March 19 was not the
only cause of Asian dust on the episode day. That is to say, the sand dust,
which appeared at noon on March 18, might influence Korea directly or
indirectly. In addition, it generally takes approximately 2 or 3 days for Asian
dust to arrive to Korea from Gobi Desert. However, it took only about 1 to 2
days in the case of research episode day. This indicates that Asian dust
enters Korea at a very fast pace.

The numerical simulation on Asian dust was conducted through CMAQ
modeling. The emission quantity of Asian dust was calculated in consideration
of the critical friction velocity, vegetation indices and attenuation factors. In
regard to the emission quantity of Asian dust, the emission appeared at the
time and location that were similar to that of the weather chart and satellite
image. The emission quantity of PMi, which appeared in the Chinese
industrial complex, was approximately 10 times lower than Asian dust.
Therefore, it is assumed that only Asian dust made a significant impact on
the high concentration of observed PMj. As a result of the analysis on the
spatial distribution and wind field of Asian dust, high concentration Asian
dust appeared in the desert located at the boundary between Tuva Republic
and Mongolia around 6 PM on March 18. It then moved southeast along the
wind field. Since then, Asian dust was transported up to the vicinity of Gobi
Desert around noon on March 19. In the picture taken at 6 PM, the
concentration of Asian dust transported to Gobi Desert became high again.

Similarly to the result of the satellite image analysis, the result of the picture
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taken at 6 PM implies the possibility that the concentration of Asian dust was
again increased because the sand dust of Gobi Desert floated due to the
strong wind while Asian dust generated on March 18 was being transported.
It then entered Korea around 8 PM on March 20 along the wind. Its
concentration was approximately 600 to 3,000 xg/m’. That is, its concentration
was almost identical to the highest observed concentration of PMj, in Jeju
island. It then exited gradually toward Japan. In regard to the horizontal field
in Jeju Island, the time when the PM; concentration increased and the
increased concentration of PM;o, which were derived from the observed values
of Jeju island, were almost identical. Also, the central area of Asian dust was
divided when it passed by Jeju island. This is probably because Halla
Mountain, which is located at the center of Jeju island, blocked Asian dust.

Similarly to the horizontal field for each time slot, the vertical cross-section
analysis shows in detail how Asian dust floats and sinks while entering Jeju
island. Overall, Asian dust is transported at an altitude of approximately 5 to
8 km, which is the upper part of the troposphere. Some portion of Asian
dust is transported at an altitude of higher than 8 km. This fact implies that
a very strong cyclone might contribute to the transport of Asian dust. As a
result of the comparative analysis on the results of CMAQ model and the
observed values, there was almost no difference in the time when PM;jg
concentration increased. Overall, the observed values tended to be smaller
than the results of CMAQ model. For the quantitative analysis, the statistical
analysis was conducted in this study. In the case of RMSE, it reached even
190 to 500 ug/mB. In contrast, the model showed a low value of PMjyj
because MB represents a negative value at all the places. IOA shows a high
value of approximately 0.7 to 0.9 in all the places with the exception of
Gwangju. Therefore, it is concluded that the results of CMAQ model are at
reasonable levels for reproducing Asian dust.

The Asian dust analysis based on the above-mentioned numerical simulation
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complements the limitations of synoptic meteorology, such as weather chart.
In particular, this analysis enables us to better understand Asian dust in
terms of how it is generated and transported from its origin, what altitude it
travels at and why its concentration increases. In general, a majority of Asian
dust, which come to Korea, are originated Gobi Desert, Inner Mongolia and
yellow earth plateau. Hence, it is necessary to consider not only the effects of
the aforementioned regions but also the effects resulting from many unknown
deserts located in the region where the windward of westerlies. It is required
to analyze the generation process of Asian dust and the causes of high
concentration PM;y more accurately through various numerical simulation
analyses on those episode days of high concentration Asian dust, which is

different from Korea.
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