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An Analysis of Long-Term Variation of PM4o Levels and Local
Meteorology in Relation to Their Concentration Changes in Jeju
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Department of Earth and Marine Sciences, Jeju National University, Jeju 63243, Korea

Abstract

Long-term variations of PMjo and the characteristics of local meteorology related to its concentration changes were
analyzed at 4 air quality sites (Ido-dong, Yeon-dong, Donghong-dong, and Gosan) in Jeju during two different periods, such as
PI (2001-2006) and PII (2007-2013), over a 13-year period. Overall, the long-term trend of PM;o was very slightly downward
during the whole study period, while the high PM;, concentrations in PII were observed more frequently than those in PI. The
concentration variations of PM;o during the study period was clarified in correlation between PM;o and meteorological
variables, e.g. the low (high) PM( concentration with large (small) precipitation or high (low) radiation and in part high PM;,
concentrations (especially, Donghong-dong and Gosan) with strong wind speed and the westerly/northwesterly winds. This
was likely to be caused by the transport effect (from the polluted regions of China) rather than the contribution of local
emission sources. The PM)y concentrations in “Asian dust” and “Haze” weather types were higher, whereas those in
“Precipitation”, “Fog”, and “Thunder and Lighting” weather types were lower. The contribution of long-range transport to the
observed PM levels in the urban center (Ido-dong, Yeon-dong, and Donghong-dong), if estimated by comparison to the data
of the background site (Gosan), was found to explain about 80% (on average) of its input.
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Fig. 1. Geographical locations of four monitoring sites (Ido-dong, Yeon-dong, Donghong-dong, and Gosan) for air
pollutants (open circle, O) in Jeju. The meteorological monitoring sites (triangle, A) are located less than 2 km
away from the air quality monitoring sites, respectively. S1: Jeju Regional Meteorological Administration, S2: KBS

Jeju Broadcasting Station, S3: Seogwipo Weather Station, and S4: Gosan Weather Station.
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Fig. 2. Annual mean concentrations of PMo observed at four air quality monitoring sites and annual PM,, emissions in Jeju
during PI (2001-2006) and PII (2007-2013). Yeon-dong site for PI was excluded due to data unavailability.
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Table 2. A statistical summary of PMjo concentration (ig/m’) at four air quality monitoring sites (Ido-dong, Yeon-dong,
Donghong-dong, and Gosan) in Jeju during the study period (2001-2013)

Period Year Ido-dong Yeon-dong Donghong-dong Gosan
All 2001-2013 44.9+45.0° (35)° 42.7+48.7 (33) 39.8+40.5 (32) 42.3+32.4 (36)
1-2533° (112,365)" 1-2857 (60,619) 1-2985 (101,865) 1-672 (41,854)
Period I~ 2001-2006 46.7£46.1 (35) - 40.5£30.9 (33) 41.1£39.1 (32)
PI - 51,607 -87 X -672 (8,47
1-1060 (51,607) 1-873 (39,942) 1-672 (8,479
Period 1 2007-2013 43.4+44.0 (35) 42.7+48.7 (33) 39.2445.7 (31) 42.6+30.4 (36)
PII 1-2533 (60,75 1-2857 (60,619 1-2985 (61,012 1-641 (33,375
2533 8 857 (60,619) 298 41 (3 )
PI 2001 46.3£56.0 (29) - - -
2-647 (8,390)
2002 49.3+68.2 (31) - 39.4+37.6 (32) -
1-1060 (8,595) 1-879 (7,155)
2003 38.9+27.8 (31) - 35.5425.0 (29) -
1-249 (8,707) 1-260 (8,504)
2004 46.1£34.4 (37) - 39.8+29.7 (33) -
1-685 (8,669) 1-382 (8,489)
2005 47.6£38.4 (38) - 42.7£31.8 (35) 41.1£39.1 (32)
2-780 (8,604) 1-462 (8,482) 1-672 (8,479)
2006 51.9+38.4 (41) - 453+31.1 (38) -
3-429 (8,642) 1-308 (8,223)
PII 2007 48.8+£52.6 (39) 43.5£65.9 (31) 39.4+43 .4 (30) -
1-995 (8,551) 1-1948 (8,213) 1-999 (8,680)
2008 45.0£33.1 (37) 44.6+£38.4 (36) 38.0+34.5 (30) -
1-537 (8,717) 1-672 (8,759) 1-848 (8,660)
2009 39.8+33.0 (31) 45.0£37.9 (36) 40.5£31.0 (34) 453+27.8 (39)
1-510 (8,684) 1-580 (8,712) 1-461 (8,753) 2-363 (8,553)
2010 52.4+72.7 (39) 46.9+72.2 (34) 45.6£79.5 (34) -
1-2533 (8,646) 1-2857 (8,745) 1-2985 (8,757)
2011 40.7£36.8 (33) 41.5+49.8 (31) 44.0£53.1 (35) 43.9+41.2 (36)
1-663 (8,738) 1-961 (8,747) 1-1027 (8,713) 2-641 (7,929)
2012 35.2+28.8 (29) 35.4+26.0 (30) 30.5+23.4 (26) 36.4+21.7 (32)
1-258 (8,751) 1-278 (8,754) 1-199 (8,751) 1-283 (8,541)
2013 42.0+31.5 (35) 42.2+31.4 (34) 36.7£26.9 (31) 44.8+27.4 (39)
1-290 (8,671) 1-290 (8,689) 3-272 (8,698) 1-319 (8,352)
"Mean=1o0.
"Median.
‘Min.-Max.

“Number of data.

“Not measured.
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Fig. 3. Annual mean values of five meteorological variables observed at four meteorological monitoring sites (S1-S4) in
Jeju during PI (2001-2006) and PII (2007-2013). The meteorological monitoring sites are located less than 2 km
away from the air quality monitoring sites. S2 for PI was excluded due to data unavailability. S2 for relative
humidity and S2 and S3 for radiation were excluded due to data unavailability.
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