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Introduction

South Korea is under the influence of very high (> 100 ug/m3 as daily average) particulate matters (PM) episodes.
It is critical to examine the effects of meteorological inputs to a chemical transport model (CTM) on the estimation of PM contribution.

We compare meteorological inputs to two CTMs; Unified Model (UM) and Weather Research and Forecasting model (WRF), and analyse the impact on the

predicted PM concentrations and contributions with CMAQ.

To estimate contributions of major emission sectors to South Korea PM, we apply brute force method with perturbed emissions on industrial, residential, power
\ plant, and transportation source sectors in foreign countries and South Korea.
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B 40
N -0BS
. °C -1 30
£ ﬁfa : =2 20
o ! 4, b ;g
o ‘u g §
[/ 4"‘ i f # E =
% i L3 A ; -1 4. ; g ’? A \f f E A
= w ARAAN] "';,
of- ‘s dg’f’y‘i{w v £t ‘JU'%’!‘ ‘9 . \'U‘ \f‘\u\'&!\ﬁﬁﬁ.‘..‘ﬁ& ‘r '\
of 1 10
Jan01  Jan05 Jan10 Jan15 Jan20 Jan25 Jan30 Jan01  Jan05 Jan10 Jan15s Jan20 Jan2s Jan30
40
APK -OBS . -OBS
- 4 o
E 6__ 3 A _:G N B .
= . I Heq g YA Y =
o L . . L3 & A m f .!\. Y '“\l
é 4:.",4(..'1;::'-.35, na BOE 82 ;"."‘,‘i‘ ‘% 10 \\’\l’\'\’\f\\\‘\n\x\\‘\\ ’\'!\'l\‘ \\\ ’\ el
@ p A BRI BRI I A Rl s et e M
IR I PSR L SR A OPITR RN VA R AVIFA B R TS - 4 o
QENFE.-' UGV Ty YT VY \‘\:'t"-f ¥ 1l o Hon
0 1 -0 1 ..
Apro1 Apr05 Apri0 Apris Apr20 Apr25 Apr30  Apr0i Apr05 Apr10 Apri5 Apr20 Apr25 Aprac : _
10 40 ' I 3
JUL [ -OBS -OBS
s A |
g 5 %’\N\/\N\,’V\I\f\!\f\l\.’\:\r’\f\f\N\/\/\f‘ f\!\:"v%;
— & — 3 .
g : a .‘* : ‘2 a
%4_éfﬂ.!’f’ E-‘:': ;“}‘S)ﬁ“g f"‘g" ..!‘o‘#--"ﬁ‘]O =
E A PR VR L 3 LYY
. % 1 & - ll;_ll LS T T \ x 4 - %
= ziit"&v‘*‘\-"‘\r'?" "“-"s':\’-"’""‘c y ¥ PNV Y 0 =
|: -10
Julo1 Julos Julto Jul1s Jul2o Jul25 Jul3o Julod Julos Julio Julls Jul20 Jul2s Jul3o
N ] 40E
OCT)‘ .0BS 3 .0BS E
s -  20F —;
E 6 : A 3o 20k !\;': aaffAna oF
e \Y o BE o t\l ; A‘ TVAHAY ‘\ 2 i
2 r A Al Hlte A 18 v\ \\\\' ."-\,-\-\;\VV‘J\,\,\\\; A \,’5 %2
) A0 ) Lol 4 '=ﬁ = = ‘
S ‘e iy ind ww ¥ Niala e s, asivis O 10E |
TR vyt D¥ L 1R Ly ViSRG 3
= Q;E‘;‘ . \‘,Jit -.,V,g’&’.‘d N vy Z‘ﬁ’d’i_' of 3
0 1 -10F E
Oct01 Oct05 Oct10 Oct15 Oct20 Oct25 Oct30 Oct01 Oct05 Oct10 Oct15 Oct20 Oct25 Oct30

WRF > UM > OBS

WRF > OBS >= UM

Period Average PM10 ( 2014 )
3

DIFF(UM WRF)

JAN

APR | -

South Korea

KNU_27_01 1-hr PM10

WRF CMAQ U

WRF- CMAQ'RN'U _27_01SMA PM10 200

M_CMA

UM-CMACTRRU_27_01 SMA PM10

o oo

JUL

Conclusions

10-m wind speed simulated with WRF is higher than that simulated with UM during the period in 2014.

For primary PM emissions, residential emissions (~¥54%) are prevai
over China. CMAQ w/ UM simulated higher PM10 concentrations t

IVIodeI performance evaluation shows the best agreement with
observations for July. In general, CMAQ with UM predicts higher PM.
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Foreign contribution : 42%
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‘Foreign contribution : 46% e

PM10 contributions from foreign emissions are around 42% for WRF-CMAQ and 46% for UM-CMAQ respectively in July 2014.

For July 2014, PM10 contribution of Chinese Industrial emissions to South Korea PM estimated with WRF-simulated meteorology was around 27% while that

with UM-simulated meteorology was around 30% for the month.

ing in January while industrial emissions are dominant in April, July and October by up to 66%
nan CMAQ w/ WRF over South Korea in general.
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