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Evaluations on PM, ;s Concentrations and the Population Exposure
Levels for Local Authorities in South Korea during 2015~2017
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Abstract The ambient concentration of an air pollutant can represent how bad air quality is aggravated, but local
authorities may need the alternative indicator to show the urgency of air quality improvement in terms of the personal
exposure. In this study, we compare PM, s concentration and the population exposures at the municipal and provincial
authority levels in South Korea. For this purpose, we calculated three PM, 5 exposure indicators (i.e. PM, ;5 concentration, Total
Population Exposure; TPE, Population Weighted Exposure; PWE) for each municipal and provincial authority in South Korea
during 2015-2017. The Kriging spatial interpolation was applied to fill out the spatiotemporal scarcity of the surface
measurements. Jeonbuk presented the highest period-mean PM, 5 concentration (27.2 ug/m®) among 17 provinces while 15
municipal authorities in Jeonbuk show the intra-provincial variation as large as 6.4 pg/m?(24.8 pg/m3~31.2 pg/m3).
Meanwhile, the TPE value, which means the authority’s total health burden, was highest in Gyeonggi owing to the high gross
population. The PWE, which represents individual population exposure, was highest in Jeonbuk (13.9 ug/m?). The PWEs of
municipal authorities in Jeonbuk ranged from 9.8 (Muju) to 17.0 ug/m3 (Iksan). When sorted, three exposure indicators for an
authority placed in different rankings. However, there exist some provincial or municipal authorities that consistently take
high rankings for all those indicators. It implies that urgent air quality improvement plans should be implemented to
minimize the population exposure in those authorities.
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Fig. 1. Spatial locations of air quality monitoring stations
available in South Korea for 2017. Red, blue, and orange
symbols represent urban, rural, and national background
network, respectively.
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Fig. 2. Conceptual diagram for calculating population exposure in this study.
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Fig. 3. Examples of exposure levels in terms of PM, ;5 concentration, TPE, and PWE. Cities A, B, and C include dongs named a1
and a2, b1 and b2, and c1 and c2, respectively. Assumed that all dongs have the same areal coverages.
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Fig. 4. The PM, 5 exposure levels and the number of populations for each province from 2015 to 2017. Pink-colored circles
represent the total population in a province. The PM, s exposure levels and the populations in local authorities in a province
are separately presented with blue-colored circles.

personxpug/m unit : pg/m'

<15

<5 <0

<20 <10 <5

<22 <15 <7

<24 < 30 <9

<26 a<y F < 40 <1

<28 : <50 <13

(@) BBl (1) & 0 (o) -
<35 T < 100 <20

Fig. 5. Spatial plots of (a) 3-yr mean PM, 5 concentration, (b) TPE, and (c) PWE estimated for each local authority during
2015~2017.
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Fig. 6. Bar graphs of (a) 3-yr mean PM, ; concentration (gray), (b) Population (yellow), (c) TPE (blue), and (d) PWE (orange) in
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Fig. S1. Monthly mean observed and interpolated concentrations of (a) PM, s, (b) Os, (c) NO,, and (d) SO, in South Korea dur-
ing 2015~2017. Circle and line represent the observed and interpolated data, respectively.
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