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Abstract  The CAMx-PSAT (Comprehensive Air Quality Model with eXtensions-Particulate Source Apportionment
Technology) simulation was applied to examine the inter- and intra-contributions to the concentrations of PM, 5 and its
components in eleven local authorities in Chungbuk during 2016. The domestic contribution to the annual mean PM, 5 in the
local authorities in Chungbuk ranged from 7.4 ug/m?* (Danyang-gun) to 12.9 ug/m?* (Eumseong-gun). The Chungbuk’s self-
contribution (2.6 pg/m?) to the annual PM, s mean concentration was higher than those of the individual neighboring
provinces; Chungnam 2.5 ug/m, Gyeonggi 1.9 ug/m3, and Gyeongbuk 0.9 ug/m?>. Note that the contribution of Chungnam
became larger than Chungbuk’s for the high PM, 5 days (>35 pg/m3), especially in local authorities in the vicinity of the
upwind provinces. The combined inter- and intra-contributions also increased during the high PM, 5 days (6.2 ug/m? for the
daily mean <35 ug/m?®— 12.3 ug/m? for the daily mean> 35 pg/m?). Among PM, s components, the self-contribution was
important for ammonium and primary PM, 5 in Chungbuk. Chungnam was, however, the main nitrate and sulfate contributor
for the province. It implies that the cooperation with the neighboring provinces is helpful to alleviate the annual mean PM, 5
concentration and to reduce the occurrence of the high PM, 5 days in Chungbuk.
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Fig. 1. A modeling domain of (a) a 3-km horizontal grid resolution, and (b) eleven local authorities in Chungbuk. Pink circles
show the locations of the urban air quality monitoring sites. Mustard, orange, and light yellow areas represent the northern,

central, and southern Chungbuk, respectively.
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Fig. 2. Comparisons of the observed and simulated daily mean concentrations of (a) PM, s, (b) NO,, and (c) SO, at ten urban
air quality monitoring stations in Chungbuk during the simulation period of 2016. The black dots and red lines represent the
observed and simulated daily mean concentrations, respectively.
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ing the simulation period of 2016.
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range.
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Fig. 5. The self- and inter-provincial contributions to the annual mean PM, 5 concentrations in eleven local authorities in

Chungbuk during the simulation period of 2016.
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$10. Comparisons of the observed and simulated daily mean concentrations of SO, at ten urban air quality monitoring stations in Chungbuk for 2016. The black dots
and red lines represent the observed and simulated daily mean concentrations, respectively.
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Table S1. The mutual contributions to the annual mean PM, 5 concentrations among eleven local authorities in Chungbuk during the simulation period of 2016.

(Unit: pg/m3)

Source

Receptor Danyang- Jecheon- Chungju- Geosan- Eumseong-  Jeungpyeon- Jincheon- Cheongju- Boeun- Okcheon- Youngdong-

gun si si gun gun gun gun si gun gun gun
Danyang-gun 143 0.27 0.27 0.08 0.12 0.01 0.06 0.02 0.01 0.01 0.01
Jecheon-si 0.44 1.03 0.43 0.12 0.16 0.01 0.08 0.03 0.01 0.01 0.01
Chungju-si 0.28 0.23 1.76 0.28 0.41 0.02 0.14 0.04 0.02 0.01 0.01
Geosan-gun 0.09 0.04 0.20 1.35 0.27 0.1 0.25 0.10 0.06 0.02 0.02
Eumseong-gun 0.14 0.07 038 026 [N o007 0.59 0.08 0.03 0.02 0.01
Jeungpyeon-gun 0.08 0.03 0.10 0.59 0.25 1.24 0.70 0.26 0.06 0.02 0.02
Jincheon-gun 0.09 0.04 0.10 0.13 034 012 [2ol o6 004 002 002
Cheongju-si 0.05 0.02 0.04 0.12 0.08 0.07 0.21 143 0.18 0.07 0.03
Boeun-gun 0.04 0.02 0.03 0.08 0.05 0.02 0.10 0.12 1.01 0.15 0.05
Okcheon-gun 0.03 0.01 0.02 0.03 0.03 0.01 0.05 0.08 0.19 1.06 0.24
Youngdong-gun 0.02 0.01 0.01 0.02 0.02 0.00 0.03 0.04 0.05 0.19 0.71

IERS (N FE Tl IxialvIoE RylY jalc =52k c= B9l0z
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