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Table S1. Characteristics of seven monitoring sites located in China, Japan, and Korea.

Country Sites Latitude (N) Longitude (E)

Dalian 38°51'50.8" 121°37'31.6"

China
Xiamen 24°28'36.1" 118°09'05.0"
Oki 36°16'44.1" 133°11'51.8"

Japan
Rishiri 45°07'14.4" 141°11'53.4"
Ganghwa 37°45'52.1" 126°27'47.2"
Korea Gosan 33°17'33.0" 126°09'43.8"
Taean 36°44'11.1" 126°07'55.8"




Table S2. Total anthropogenic emissions (Tg/yr) from CREATE-2013 for China, Japan, and

Korea over the model domain.

SO, NO«x NH3 VOCs  PMas CO

CHN 29.9 24.7 14.0 21.6 13.5 166.4
LTP emission JPN 0.6 1.2 0.3 0.5 0.1 3.8

KOR 03 0.9 0.2 0.6 0.2 5.4

CHN 28.5 273 10.4 22.5 11.6 169.9
Emission used in

JPN 0.7 2.2 0.5 1.3 0.1 5.0
WRF-CAMXx"

KOR 04 1.0 0.2 0.8 0.06 0.7

*WRF-CAMx (employed by China) used MEIC (main China) and REAS (outside of China)



Table S3. Statistical summary for SO at seven monitoring sites in three countries.

Sites Model RMSE NMB  NME FB FE
Dalian CAMx 18.22 -0.09 111 -0.08 0.01
(Fuifazhuang) RAQM?2 24.18 0.93 1.54 0.06 0.08
CMAQ 11.69 0.22 0.80 0.05 0.09

CAMx 12.27 1.98 1.98 0.08 0.00

(éﬁg’;:n) RAQM2 1.64 0.09 0.23 0.02 0.01
CMAQ 179 0.02 0.25 0.00 0.08

CAMx 0.37 0.03 0.56 0.00 2002

Oki RAQM2 1.54 2.13 2.39 0.02 0.09
CMAQ 0.24 022 0.27 0.08 0.04

CAMXx 0.09 20,20 0.37 20.01 -0.06

Rishiri RAQM2 0.25 0.57 1.12 0.06 0.07
CMAQ 0.13 -0.55 0.55 0.03 0.03

CAMXx 0.91 0.45 0.58 0.03 20.01

Ganghwa RAQM2 1.47 0.34 0.69 0.02 0.04
CMAQ 0.59 -0.16 0.27 0.02 0.04

CAMXx 0.91 138 138 0.06 0.05

Gosan RAQM2 1.47 2.15 2.39 0.05 0.09
CMAQ 0.59 0.86 0.86 0.08 0.06

CAMXx 0.77 -0.02 0.31 20.00 20.02

Taean RAQM2 171 0.49 0.75 0.02 0.05

CMAQ 0.57 -0.21 0.26 0.03 0.02




Table S4. Statistical summary for NO» at seven monitoring sites in three countries.

Sites Model RMSE NMB  NME FB FE
Dalian CAMx 13.70 0.63 1.05 0.04 0.02
(Fujiazhuang) RAQM2 12.62 0.80 1.03 0.03 0.06
CMAQ 7.53 0.39 0.46 0.04 0.06

CAMx 8.75 0.03 0.42 0.00 0.03

(éﬁg’;:n) RAQM2 11.71 20.61 0.61 20.07 0.07
CMAQ 12.61 0.67 0.67 -0.08 0.08

CAMXx 1.87 1.10 1.25 0.05 0.06

Oki RAQM2 0.61 0.28 0.44 20.02 0.04
CMAQ 0.67 -0.55 0.55 20.06 0.06

CAMXx 0.47 0.22 0.61 0.01 0.04

Rishiri RAQM2 0.41 0.63 0.62 -0.07 0.07
CMAQ 0.41 0.67 0.67 -0.08 0.08

CAMXx 12.02 2.04 2.04 0.08 0.08

Ganghwa RAQM2 7.89 0.66 0.87 0.04 0.05
CMAQ 2.72 0.36 0.38 0.02 0.02

CAMXx 1.87 027 0.47 20.02 0.04

Gosan RAQM2 1.48 035 0.36 20.03 0.03
CMAQ 2.15 0.55 0.55 -0.06 0.06

CAMx 2.74 0.04 0.37 0.00 0.03

Taean RAQM2 3.56 035 0.63 -0.07 0.04

CMAQ 4.11 -0.62 0.48 -0.03 0.07




Figure S1. Spatial distributions of CREATE-2013 emissions of selected species in the base
year of 2013 (ton/yr/grid).
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Figure S2. Spatial distributions of monthly average temperature (°C) for January, April, July,

and October 2013. The three air quality models are WRF-CAMx, NHM-RAQM2, and WRF-
CMAQ, employed by China, Japan, and Korea, respectively.



Figure S3. As in Fig. S2, but for wind field (m/s).
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Figure S4. Scatter diagrams of modeled and observed temperatures at 2 m and wind speed at

10 m for the base year of 2013.
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Figure S5. Spatial distributions of monthly average SO> concentration (ppb) in January, April,
July, and October 2013. Three air quality models—WRF-CAMx, NHM-RAQM2, and
WRF-CMAQ, were employed by China, Japan, and Korea, respectively.
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Figure S6. As in Fig. S5, but for NO2 concentration (ppb).
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Figure S7. As in Fig. S5, but for NH4" concentration (ug/m?).
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Figure S8. Time series of simulated (red lines) and observed (black dots) daily mean PMg

concentrations at seven monitoring sites. Three air quality models—WRF-CAMx, NHM-
RAQM2, and WRF-CMAQ, were employed by China, Japan, and Korea, respectively.
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Figure S9. Scatter plots of daily mean modeled versus observed PMjo in exit-and-entrance

areas associated with transboundary transport over China, Japan, and Korea.



