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Abstract The Comprehensive Air quality Model with eXtensions with Particulate Source Apportionment Technology (CAMx-
PSAT) was applied to quantitatively assess the major source regions and key air pollutants to increase PM, 5 concentrations in
Incheon for 2016. Emissions of PM, 5 precursors, including primary PM, s (PPM, ), released from Incheon and its neighboring
municipalities in the Clean Air Policy Support System 2016, were tagged and tracked to estimate the domestic contributions on
a 3-km horizontally gridded modeling domain. The annual mean PM, s self-contribution of Incheon was 5.2 ug/m? while the
PM, 5 contribution of Seoul, Gyeonggi, and Chungnam to Incheon was 0.5, 2.5, and 2.2 ug/m>, respectively. Emissions from the
rest of South Korea account for 1.5 ug/m? of the annual mean PM, 5 in Incheon. When the self-contribution was divided into the
individual emission species, PPM, 5 (2.3 ug/m) showed the highest contribution followed by NH; (2.2 ug/m3), NO, (0.64 ug/m?),
and SO, (0.5 ug/m3). The simulation with the CREATE 2015, the regional emissions inventory for outside South Korea, showed
that foreign contributions to annual mean PM, 5 concentrations in ten local authorities inside Incheon are consistent, ranging
from 19.0~21.1 ug/m3, while the relative foreign contributions varied in the range of 57~76%. The apparent spatial difference
(19%) in the relative foreign contributions is mainly driven by large spatial variances of the domestic PM, 5 contributions in the
ten local authorities. The domestic contribution was as low as 6.7 pg/m? in Ganghwa-gun, an insular local authority of Incheon,
while it was as high as 14.7 ug/m?* in Michuhol-gu, a highly populated inland local authority. The results imply that international
and interprovincial cooperation is essential to abate PM, 5 concentrations in Incheon.
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Fig. 1. Coverages of modeling domains at horizontal grid resolutions of (a) 27 km, and 9 km, (b) 3 km, and (c) ten local author-
ities in Incheon. The black circles and blue triangles indicate the air pollutant monitoring sites and ASOS sites, respectively.
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Table 1. Summary of the (a) WRF, and (b) CAMXx configurations in this study.

(a) WRF

Physics

Selected option

Microphysics
Long-wave radiation
Short-wave radiation
Cumulus scheme
Land-surface model
Boundary layer

WSM6 (Hong and Lim, 2006)

RRTM (Mlawer et al., 1997)

Goddard (Chou and Suarez, 1994)

Kain-Fritsch (Kain, 2004) for 27- and 9-km domains
NOAH (Chen and Dudhia, 2001)

YSU (Hong et al., 2006)

(b) CAMx

Physics/Chemistry

Selected option

Horizontal Advection
Gas-phase Chemical Mechanism

Piece-wise Parabolic Method (Colella and Woodward, 1984)
SAPRC99 (Carter, 2016), RADM-AQ (Chang et al., 1987)

ISORROPIA (Nenes et al., 1998)

Aerosol Chemistry
Dry Deposition Model
Wet Deposition

SOAP (Strader et al., 1999), Static 2-mode (Coarse-Fine Scheme) for size distribution
Resistance model (Zhang et al., 2003, 2001)
Scavenging model (Seinfeld and Pandis, 2016)

PBL Scheme YSU (Hong et al., 2006)
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Fig. 5. Simulated annual mean PM, 5 concentrations (left) and the relative foreign contributions (right) in and around Incheon

during the simulation period of 2016.
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Fig. S1. Annual emission rates of (a) NO,, (b) SO, (c) NH;, (d) VOC, and (e) Primary PM, 5 released from ten local authorities in
Incheon based on CAPSS 2016.
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