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Abstract Current national air quality improvement plans are supposed to lower long-term (annual mean) PM, 5
concentrations by strictly regulating domestic emissions. However, it is not clear if they can mitigate the frequency of PM, 5
exceedance days since short-term (daily mean) air quality largely depends on meteorological conditions. In this study, we
evaluate the relationship between annual mean PM, 5 concentrations and frequency of daily mean PM, 5 exceedances at local
authorities in South Korea based on spatially interpolated PM, 5 data from the urban air quality monitoring network during
the recent 3 years (2015~2017). Correlation and slope between long-term PM, 5 concentrations and frequencies of daily
mean PM, s exceedance (> 35 pg/m?3) for provinces of which annual mean PM, s concentrations were higher than 23 pg/m?3
was 0.89 and 9.9 days/ug/m>, respectively. It implies that countermeasures to alleviate the long-term PM, s concentrations
would be effective to reduce the number of the short-term exceedances and vice versa. However, for the elevated daily mean
PM, s concentrations (>50 or 75 ug/m?3), the correlation (slope) reduced to 0.80 (4.65) and 0.57 (0.7), respectively. This result
exhibits that domestic emission control may not be effective to reduce the frequency of those high PM, s days. Jeonbuk
showed the highest annual mean PM, 5 concentration during the 3 years while the maximum differences in annual mean
PM, 5 concentrations and the daily PM, s exceedances between basic local authorities in South Korea was 19.1 ug/m* and 116
days/year, respectively, during the years.

Key words: PM, 5, Annual mean, Daily exceedance, Correlation, Province, Local authority
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Fig. 1. Locations of air quality monitoring stations in South
Korea used this study. Black, blue, and red diamond repre-
sents an individual station in urban, rural, and national
background network, respectively. Numbers in parenthesis
indicate the total number of stations in each network for
2017.
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718 HARE 91t 71 48 Ao vt f6l
71’ Q] WRF (Weather Research and Forecasting;
Skamarock and Klemp, 2008) version 3.4.1-= =335}
A, 7V 271 e == nl=sid 714 (NOAA) & A
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Fig. 2. Time series of nation-wide monthly mean observed and
uations during the simulation period in 2015~2017.
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Table 1. WRF and CMAQ simulation configurations used in this study.

WRF Option CMAQ Option
Version 341 Version 4.7.1
Initial field FNL Boundary Profile for 27 km, nest down for 9 km
Micro physics WSMé Chemical mechanism SAPRC99
Short wave radiation Goddard Aerosol module AEROS5
Land-surface model NOAH Advection scheme YAMO scheme
PBL scheme YSU Horizontal diffusion Eddy scheme
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Fig. 3. Spatial plots of (a) observed daily mean PM, 5 concentrations, (b) spatially interpolated PM, 5 concentration field with
the observations only, (c) the observations and modeled PM, 5 concentrations for spatial interpolation, and (d) a PM, 5 con-
centration field interpolated with the observations and simulations for July 1st, 2017.x’ symbols represent the locations of

the missing observations.
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were processed with spatially interpolated gridded data.
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