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Abstract

This study has been performed to select severa indicators of long-range transport process that can be applied to
the Northeast Asia. We first classified high air pollution days into long-range transport (LRT) dominant cases and
the local emission dominant (LED) cases based on the synoptic meteorological variables including vorticity and
geostrophic wind speed/direction at a geopotential level of 850 hPa. LRT cases were further categorized into two
types: LRT-I type with air mass pathways from northern China and/or Mongolia, and LRT-1I type from central and
southern China. In each categorized case, we examined the difference of both measured aerosol optical properties
of AERONET at two sites in western Korea, and the simulated characteristics of LRT process by MM5-CMAQ
model. We contrasted LRT case with LED case, and then generated the LRT indicators applicable to Northeast
Asia

The results showed that fine and coarse modes of LRT-1I were relatively smaller than LED and LRT-I cases,
respectively. Aerosol size distribution showed significantly higher concentration of fine-mode particle (mainly
smoke or urban aerosols) in LED case in comparison with that of LRT groups (LRT-I, I1), suggesting the
amplitudes fine modes of LRT relative to LED as a possible LRT indicator. From the results of MM5-CMAQ
modeling, we concluded that the conversion ratios for sulfur (Fg) were the most effective indicators of LRT cases,
and the ratio of VOC to NOx and NOx to CO were found to be the second most effective indicators of LED case.
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Fig. 1. Sub-divied regions for the classification of the air
mass pathways.
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Fig. 2. Scatter plots of the volume concentration versus paticle diameter (D) observed at Anmyon site, for LRT-I, LRT-
I, and LED cases. Data was drawn in logarithm scale, the solid line shows the optimum regression curve.
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Table 1. Log-normal fit parameter to the aerosol volume
distributions for Anmyon and Gosan. A, Dy, and
o, represent the amplitude, geometric mean dia-
meters, and geometric standard deviations, re-

spectively.

Region Case Parameter Mode 1 Mode 2
A 0.025 0.157
LRT-I Dg (um) 0.159 1.539
Gy (um) 3.267 1.355
A 0.048 0.055
Anmyon LRT-II Dy (um) 0.192 1311
Gg(um) 2.047 1.631
A 0.075 0.050
LED Dg (um) 0.198 1.378
Gy (um) 2.818 1.438
A 0.012 0.080
LRT-I Dg (um) 0.119 1.529
Gy (um) 2734 1.450
A 0.079 0.103
Gosan LRT-II Dy (um) 0.174 1.303
Gg(um) 2.731 1.493
A 0.040 0.042
LED Dy (um) 0.195 1.313
Gy (um) 2.430 1534
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Table 2. Ratio of amplitude (A) between two modes fitted
in aerosol volume distributions.

) Case
Region
LRT-I LRT-II LED
Anmyon 6.28 1.15 0.67
Gosan 6.67 1.30 1.05

©] Z$ LRT-l, LED, LRT-Il A} &0z viehgo)
olell mwel LRT-I Al 42 27171 vlwy & =
AAp7E $-Al8ka, LRT-II Al LED Al wc}
2 Al Akl LRT- AR Be =he 2 )ate)
27t fAHE A== vepda, LED AR Bl
Z vAdAe Rl Bes g 2y
LRT-l A}2l& A9k LRT-1l A}#|9} LED Abel 7
QA A7) 718 H vimes AAE AR 2 A
Ao wel o8 A3E vkl & e E #d
Apol & HolA= dst7] wiel 7o 713 Ao
2 F ARz 548 Ao ez viwslH B
W AR Aks FA3 FA EAe] e]feixof
& 7oz ks

B

RAIRE M
o g7l
s viehse,

Tl 9le]

o W
N

ok
o
i
I
|

Hu
AT
8 1x
=2
1
r.?l_'

e > rie
Y
oy
mn
m&

flo >
1-'rU1>L
w &

£

N =

2 W

[E=Y

A gl

o 2
NN
)
2
fu
4
i,

,,
N

>
>
=

2
ftt flo 2
)
o

-
S
A

2L
1t
)
M
i3}
Y
o
)
AL
o
ofn
>
&,

e P
o M
kS

offt,

J\I
ruﬂ
Y
2
flo
>
=
i
Wy
S

a7
1ot ol @l 7 AAE
Qo] de B T 4 olx AR A4
A3 o] ATws] 9 = 1o1w SR
229 A =74 %) =] pEe) FA 2
e olgsted ANAE AAsslct o 340
98l mAAsh AR AN
R 1} 5 29 A% (A)E o] gt 7
A ) m=e] B3] =7] $E] B (A
Aroe)® AAFSe] E 26 e gleh. kst 314t
wE LRT-l Ak 3re 7tz 6.283) 6.67= of2 A}
Aol ma) WA 2 e JehIRT LR A}
# LED Al 20 ol8te] groz AxsEgich
LRT-1 Aol A 570 Vet %3] =27 227ke] 0]
@A A4 Aol LRT- Alee) 54¢ 5
P Uerd 4 ol AR 3] =27 BE )

32 4

i\ﬂ‘-o

-1)-1R444~_?*:r_.lo£_kzl£rlm
S

S =]
A3 e
R

2



Soprlop Bl7] g EA e A7 o) AN A dF 45

Table 3. Summary of meteorological variables and CAl for the classified MM5-CMAQ modeling cases.

Vorticity Geostrophic

Geostrophic

(x 107 wind speed (M/s) wind direction CAl for Seou CAl for Incheon

LRT-I case

2006.12.16 123 5.6396 268° 102.79 11591

2007.02.10 186 6.4995 305° 12851 116,91
LRT-II case

2007.05.14 0.3 5.9226 284° 173.64 154,03

2008.02.22 163 5.3883 285° 140.06 130,50
LED case

2008.04.08 ~16.7 12508 3 101.43 104.00

2008.10.20 1456 0.2210 180° 163.87 160.79
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Table 4. Constants of the optimal regression lines (y=ax+b) for LRT-I, LRT-Il, and LED cases.

Constants of the optimal regression lines

Ratio Case
a b R?
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Fig. 4. Scatter plot of observed and simulated SO,, NO,, and O; concentration in Seoul, Incheon, Busan, Gosan, and

Taean for all cases.
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Fig. 9. Scatter plots with optimal regression lines for the ratio of two pollutants; (a) VOC/CO, and (b) VOC/NO,.

Table 5. VOC composition used for the CB-IV mechanism
(Yarwood et al., 2005).

Species Fractional contribution to moles carbon
PAR 0.675
ETH 0.045
OLE 0.034
TOL 0.116
XYL 0.078
MEOH 0.001
ETOH 0.009
ISOP 05
CRES 0.002
FROM 0.009
ALD2 0.027
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