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Abstract In order to analyze the characteristics of fine particles on the Korean Peninsula, the synoptic wind field, aerosol
optical depth distribution, and surface observation data were used around the East Asia and the Korean Peninsula. In
addition, the relationship and relative influence between high-concentration fine particles cases and meteorological variables
were evaluated using the General Boosted Machine (GBM) model. In 2020, relatively low concentrations of fine particles
appeared due to the weakening of the meridional atmospheric pressure deviation and the weakening of the zonal flow in
East Asia. AOD around the Korean Peninsula was high mainly in Incheon and Taean Peninsula, and high AOD was found
mainly in the West Sea due to long-range transport from China. In the case of haze or high-concentration fine particles in
winter, the PM,s/PM;q ratio was greater than 0.6, and the ratio increased during long-range transport. In the high-
concentration fine particles case, the temperature, wind speed, and boundary layer height (PBLH) were lower than the overall
data, and the PM,s/PM, ratio was high. When high-concentration cases were analyzed using the GBM model, the fine
particles concentration had a high correlation with meteorological and temporal variables. As a result, the relative influence
on the fine particles concentration was highest in order of year, week, air temperature, the day of the week, relative humidity,
PBLH, hour, wind direction, and wind speed.
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Fig. 1. Monthly geopotential height and wind field (a~d) from NCEP/NCAR reanalysis data at 850 hPa on Northeast Asia dur-
ing January to April, 2021 and these differences (e~p) between 2018~2020 and 2021.
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Fig. 2. Monthly aerosol optical depth (AOD, a~d) from ECMWF CAMS reanalysis data on Northeast Asia during January to
April, 2021 and these differences (e~p) between 2018~2020 and 2021.
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Fig. 3. Monthly geopotential height and wind field (a~d) from NCEP/NCAR reanalysis data at 925 hPa on Korean peninsula
during January to April, 2021 and these differences (e~p) between 2018~2020 and 2021.
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Fig. 4. Monthly aerosol optical depth (AOD, a~d) from ECMWF CAMS reanalysis data on Korean Peninsula during January to
April, 2021 and these differences (e~p) between 2018~2020 and 2021.
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Fig. 5. Monthly mean fine particles (PM, s, ug/m>) on Korean peninsula during January to April and 2018 to 2021. The value in
bold within each panel represents monthly mean PM, 5 for the entire observation stations.

A S sttt
1% 6ol YERd Biel o] 722 dd A
o 12958 197 33 F 397 57} Ao
Bhdt} 712 ek oy x| Abgell A3A o
B 722 o] 4H] 7HE Fagt 7]
2} 9] shto|tt (Sailor and Mufioz, 1997). 4234
ot 7o) AtjE e 2 WA e bA i S 51
Az 59 olvA 9] A S7PF s nlAHA] 2
Ajo] dlo =z 28 4= 9l 2018'A7F 20219 1€

o] 7] oA o2 weka 20201 192 T} ol

o]

)

—_ —

o o°“

e o g oo

)

oF v wste] 2.5°C o4 2
= 20209 A& (12€8~19)2 %
7]2& HeEbdt 20201 7454 =272
AT A Y o|A] 2ol FF4
A 2] 355 0] Zh4of 7)1 S Ao
FEE Sk} AT 5
7St WERAL Sl it
WEES ZFshal defiet gl sietA el Al et
TE5e Eoln}(lﬁ 7). WP OB 5 Tho 2
o] 7t PRo] Y FAH o2 v AT A

J. Korean Soc. Atmos. Environ., Vol. 38, No. 3, June 2022, pp.394-413



(a) 2020

(f) 2020

(m) 2017

(c) 2021

(d) 2021

(9) 2020 (h) 2020

(0) 2018 (p) 2018

Fig. 6. Monthly mean air temperature (°C) on Korean peninsula during January to April and 2018 to 2021. The value in bold
within each panel represents monthly mean air temperature (°C) for the entire observation stations.
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Fig. 7. Monthly mean wind speed (m/s) on Korean peninsula during January to April and 2018 to 2021. The value in bold
within each panel represents monthly mean wind speed (m/s) for the entire observation stations.
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Fig. 8. Monthly accumulated rainfall (mm) on Korean peninsula during January to April and 2018 to 2021. The value in bold
within each panel represents monthly accumulated rainfall (mm) for the entire observation stations.
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Fig. 9. Monthly mean Planetary Boundary Layer Height (PBLH, m) on Korean peninsula during January to April and 2018 to
2021.The value in bold within each panel represents monthly mean PBLH (m) for the entire observation stations.
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Fig. 10. Monthly mean PM, s/PM;, ratio on Korean peninsula during January to April and 2018 to 2021. The value in bold
within each panel represents monthly mean PM, s/PM; ratio for the entire observation stations.
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Fig. 11. Frequency (%) of pollution degree with year and season by PM, 5 at Jung-gu, Seoul metropolitan area (SMA).
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Fig. 12. Boxplot of yearly, monthly and hourly meteorological and air quality variables with All and PM, s > 35 ug/m? at Jung-gu, SMA.
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