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Air quality, meteorological parameters and terrain data were analyzed to understand the relationship among

meteorological parameters, air stagnation and fine particulate matter (PM,5) at Samcheon-dong in Jeollabuk-do Korea from
January to December, 2017. We'd like to suggest the region of high possibility to be stagnant in our country. During the entire
periods, the high concentrations of PM, s were found when the wind speed was lower than 1.8 m/s. Using HYSPLIT backward
trajectories, the average wind speed of stagnant air mass that stayed for 24 hours on 1,000 m over Korean peninsula was 3.6
m/s and that of inflow air mass from the outside was 7.9 m/s but the wind speed on the ground were 1.4m/s and 1.7 m/s respec-
tively. The frequencies of the high concentration of PM, 5 in stagnant air mass were much less than long-range transport but
the concentration of PM, s in stagnant was as high as that of long range transport. Furthermore, it is likely that atmospheric
dispersion of two areas, which were both the height under 53 m and over 372 m, as well as over 1.8 m/s, would be very active
due to the sea-land breeze and the strong wind on mountain area, respectively. Accordingly, it was considered that the areas
of under 1.8 m/s were likely to be stagnant, especially the areas between the height of 53 m and 372 m had the potential to

be stagnant severely.
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Table 1. The frequency of bad days in 2017.
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Fig. 1. The correlation between air quality and meteorolog-
ical element for the high PM, .
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Fig. 2. The frequencies of high PM, 5 depending on temper-
ature.
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Fig. 3. The frequencies of high PM, 5 depending on humidity.
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Fig. 4. The frequencies of high PM, 5 depending on wind
speed.
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Fig. 5. Wind rose of Samcheon-dong on 1,000 m above
ground in 2017.
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Fig. 7. 72-hour HYSPLIT back trajectories centered on Samcheon-dong for 2017, shown separately for wind direction.

Table 2. The frequencies of wind direction on 1,000 m above ground at Samcheon-dong station and the average concentra-
tion of PM, 5 on site in 2017.

Wind direction N NE E SE S SW w NW Unallocated
Frequency (%) 172(5.9) 54(1.8) 56(1.9) 61(2.1) 91(3.1) 255(8.7) 610(20.9) 941(32.2) 680(23.3)
PM, 5 (ug/m?) 314 23.1 15.5 19 14.5 213 35.6 337 26.3
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Fig. 8. 24-hour HYSPLIT back trajectories centered on Samcheon-dong for 2017, shown separately for being stagnated on the
Korean peninsula for 24 hours or not.

Table 3. The concentration of PM, 5 (ug/m?) on site and wind speed (m/s) on site and 1,000 m above the ground by stagnation.
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