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Abstract We utilize the CAMx (Comprehensive Air Quality Model with eXtensions) system and the PSAT (Particulate
Source Apportionment Technology) diagnostic tool to determine the PM,; concentration and to perform its source
apportionment in the southeastern region of South Korea. For a year-long simulation, eight local authorities in the region
such as Pohang, Daegu, Gyeongju, Ulsan, Busan-Gimhae, Gosung-Changwon, Hadong, and all remaining areas in
Gyeongsangnam-do, are selected as source areas based on the emission rates of NO,, SO,, VOC, and primary PM in CAPSS
(Clean Air Policy Support System) 2013 emissions inventory. The CAMx-PSAT simulation shows that Pohang has the highest
PM,; self-contribution rate (25%), followed by Hadong (15%) and Busan-Gimhae (14%). With the exception of Pohang, which
has intense fugitive dust emissions, other authorities are strongly affected by emissions from their neighboring areas. This
may be measured as much as 1 to 2 times higher than that of the self-contribution rate. Based on these estimations, we
conclude that the efficiency of emission reduction measures to mitigate PM, ; concentrations in the southeastern region of
South Korea can be maximized when the efforts of local or regional emission controls are combined with those from
neighboring regions. A comprehensive control policy planning based on the collaboration between neighboring
jurisdictional boundaries is required.
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Fig. 1. Geographical coverages for CAMx 27-km and 9-km domains.
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Table 1. Model physical option configurations for WRF and CAMx simulations.
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Fig. 2. CAMx-PSAT source regions defined for the study; Pohang, Daegu, Gyeongju, Ulsan, Busan-Gimhae, Goseong-
Changwon, Hadong, and rest of Gyeongsangnam-do (RGSND). All other areas in the 9-km domain are assigned to the “Other-

domain” group.

=71 stE|X| M 34 H M 45



3. 2% 2 7H

3.1 HiEY 24

1% 32 CAPSS 20132 HIR o &2 ANEE 9 5
F2 ol 91215 2F 2] 2HA4E PM,,, PM, 5, NO,, SO,,
CO, NH, #HIE%S& 3l Zolth of7]o4 PM, .9}
PM,, BIE%2 17} (Primary) HlE32 on|stH, 2
&, B4E A3, 2ol A 3,000 ton/yr 014, &AL, A
o[l 4] 1,500~3,000 ton/yr &2 WEFTE PM, 2t PM,,
v ZeFo] thEE-2 e deut Ao F oA 7]Qlst
L, AFAAIE | A Fol WAl Sl &4F, oF
5, 140 A HedHdME w2 7o E B
o} NO, Hi&&2 i+, 2, S4F, FA4h /oA
20,000 ton/yr ©1/d, 1, sta, Z-dolAl 10,000~
20,000 ton/yr, 737, 743, Zds°l4] 5,000~10,000 ton/
yr HiEEE 222 Yetyth NO, HiE%-2 ti&
o] AlgofA] Ao AY>HeAL>S Hodd &
&, ot 1449 A Head>He
H o8 W2 viEES Holn, &4,
S ohE AAHAlof| Blsh e FLO] HY

o]
=
£
= H]&0] E2 202 UETH SO, iie®2 £,
=

Zoh= vlgo] HeAYEY =4 YEehdth cog
739 tIE-E 2] ZAA|7F 5,000 ton/yr 0]/ 2, TiE

A 2,000 ton/yr ©]/Fe] HlEFE UERAH HiEY
HE NH, E3d2e 272 Al de oA 2 b
SH AAL 4t T S EF A HollMe A
Ao wiEHle B A vehdth

= ATelME 174 PM,; BiETel B2 29 3

SHRIY F2 BHEXIZS PM,, 7[0j= 24 521

F, O, 241 BA4L 89, 231 M, 9] AHEE S]]
NO,, SO, Hi&=o] WL, st A7t 91|t
14, LS /i B4 g 9oz Aot
RGSNDE} Other-domaine ZE§Hste] 7ol
Al B &2 02 HA skt

(o]

3.2 Zo| £~3imyt
O9 49 H 2= 71G R SYHIFE Bl Ao=w
71473 2] AWS (Automatic Weather Station) At2E
ol g5ty on, FdLet B, i, &4t A+t
TS Rojgte sAM R E46HIT 10m &
4:9] A9, WS 1.9m/sQ] ¥, O] F45-2 34
m/sZ, Emery et al. (2001)914] AAIRE 7]/ mdl9]
A5 B7t 7123} v ot$-S o, RMSE (Root Mean
Square Error)= 7% WSSO $4:9]
1017} @A 5HA ettt Chaloulakou et al. (2003)
o] k2 W, AW FL&7} PM, = R= —0.542, 22
SHTEAE Zhet AR A Aol ot
et 4 o, ol % T Ml Ho= PM, ;&
T A BO|R ofold 4= Qlrt. o] AA| ti71E i
AAE 9 Alofle A Eolof E Ao 7 714 =
olof tigt jA ko] s, A4 A T
o 2= b gl di7]d mo) 24 Alofle 2H
Al e WS} Hg= AdiAel 5k ¥k v
A& H 5ol 0|82 & rh(Bae et al., 2017¢).
m Bt 7]20] A WS Rojgto] A Ak
Ao Uehtom, 440 49 T wojshe
Fe Bt 7120l gt A 24 2 Gross
error2} I0A (Index of Agreement)+= Emery et al.
(2001)0l14] AARE 7]EE TEHoh= Ao e
o} QAR RS B4, 25, el dis) 242
0.88,0.99,0.89= =& J s HArh
1% 5= PM,,, O,, NO,, SO,°l tigt AAE 9 2
AL oA, 2410] 20149 P& ROJGHE Hlwet
Aolth PM, 0l A5 &4t AF544 ARE %
staer, & 220 disids =28 ST A=
+ At o= B7HE St PM, = &

e

F

N

[\S)

o b

J. Korean Soc. Atmos. Environ., Vol. 34, No. 4, August 2018, pp.517-533



1522 zaIx e UEs 2R R 2 dad

Unit : ton/yr

1 <500
500 - 1000
9 1000 - 1500
1500 - 3000
3000 <

W Area
=) Mobile
[ Point

Unit : ton/yr

7 <500
£ 500 - 1000
1 1000 - 1500
1500 - 3000
™ 3000<

M Area
Mobile
3 Point

Unit : ton/yr

1 <1500

£ 1500 - 5000
1= 5000 - 10000
[ 10000 - 20000
1 20000 <

Unit : ton/yr
7 <500

500 - 1000
m 1000 - 5000
m 5000 - 10000
10000 <

m Area
=1 Mobile
[ Point

m Area
=1 Mobile
3 Point

Unit : ton/yr

1 <2000

23 2000 - 3000
= 3000 - 5000
= 5000 - 9000

Unit : ton/yr

1 <500

=1 500 - 1000
= 1000 - 1500
M 1500 - 2000

m 9000 < - 2000<
W Area B Area
M(?b].le Mobile
2 Point = Point
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Fig. 4. Time series and scatter plots of meteorological simulations for (a) Wind speed, (b) 2-m Temperature, and (c)
Precipitation at selected Korean Meteorological Administration Automatic Weather Stations in the Southeastern region dur-

ing 2014. Lines indicate models and circles indicate observations.
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Table 2. Model performance statistics of meteorological
simulations for Wind seed, Temperature, Precipitation in
the Southeastern region during 2014.

Table 3. Model performance statistics for PM, 5, O;, NO,,
and SO, concentrations in the Southeastern region during
2014.
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Precipitation 7.0 4.1 6.8 37 —-29 09

Unit: Wind speed (m/s), Temperature (°C) and Precipitation (mm)
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Bias< £0.5m/s, IOA>0.6
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Fig. 5. Time series and scatter plots for (a) PM,, (b) O;, (c) NO,, and (d) SO, concentrations at the air quality monitoring sta-
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observations.
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