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Abstract

The goal of this research is to examine the recent decade-long (2000~2014) trends of national background con-
centrations over China, Japan, and Korea. Based on the Long-range Transboundary Air Pollutants in Northeast Asia
(LTP) project, which is three-party collaboration project among three countries, we investigated the long-term
trends of national background PM,, concentrations in three countries over the recent 15 years, including the 2008
Beijing Olympic Game period. In accordance with the agreement among three countries, a total of 8 national back-
ground sites: three national background monitoring sites in China (2 sites in Dalian, and 1 in Xiamen), three sites in
Korea (Ganghwa, Gosan, and Taean), and two sites in Japan (Oki and Rishiri), were chosen for the trend analysis.

The results showed that Chinese background concentration recorded the highest level overall. However, the rapid
declining recent trends of annual median (50"-percentile) values were surprisingly detected since 2006 or 2007 in
every site in China, with the most rapidly decreasing rate (— 18.6 £ 10.3%/year) over 2006~2007, and the second
most rapidly decreasing rate (— 18.0 + 1.5%/year) over 2007~2008. Based on the previous statistical literature, we
concluded that this declining trends were due to the emission reduction of PM,, concentrations in China for 2008
Beijing Olympic Game. In Korea, Ganghwa was also showing the decreasing trends over the recent years since
2006, which is also well accorded with the decreasing period of Chinese background concentrations. Taean also
implied some impact of Beijing Olympic Game, showing small but detectable decreasing trends, while Gosan
showed the increasing tendencies probably due to the near-urban influences. However, since 2012, most sites in
both China and Korea showed strong increasing trends, undoubtedly implying the increasement of both emission in
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China and its long-range transport process toward Korea. Two sites in Japan, Oki and Rishiri recorded the lowest

level of PM,, level during whole period with the smallest deviations of measurements. Other discussions including
the decade-long trends of 5", 10™, 25", 50™, 75", 90", 95™-percentiles of PM,, background concentrations in three

countries were also comparatively addressed here.

Key words : Background Concentration, PM,, concentrations, Long-range Transboundary Air Pollutants in

Northeast Asia (LTP) project
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Fig. 1. Locations of the PM,, background concentration

monitoring stations of LTP project over China,
Japan, and Korea.

Table 1. Site information on 8 monitiring sites in China, Japan, and Korea.

Site name Latitude (N) Period

38°51'50.8"
38°58'26.1"

Country Longitude (E)

121°37'31.6"
121°36'43.1"

118°09'05.0"

126°27'47.2"
126°09'43.8"
126°07'55.8"

Dalian Fque.l.Z huz}ng
Ganjingzi

China 2002/01/01~2013/12/31

Xiamen Hongwen 24°28'36.1"

37°45'52.1"
33°17'33.0"
36°44'11.1"

Ganghwa
Gosan
Taean

Korea 2000/01/01~2014/12/31

Oki
Rishiri

36°16'44.1"
45°07'14.4"

133°11'51.8"

141°1153 4" 2000/09/01~2013/12/31

Japan
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Table 2. List of the number of valid and missing days in each site.
China Korea Japan
Dalian_F Dalian_G Xiamen . L.
(Fujiazhuang) (Ganjingzi) (Hongwen) Ganghwa Gosan Taean Oki Rishiri
Total (days) 4383 5479 4870
Valid (days) 4254 4253 4077 5298 4988 5206 4470 3955
Missing (days) 129 130 306 181 491 273 399 847
Missing ratio (%) 2.94 297 6.98 3.30 8.96 498 8.19 17.39
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missing days, and their periods over the study

period.
Station Period Number of days

Ganehwa 2000/05/25~2000/06/13 20
& 2005/01/25~2005/02/03 10
2000/06/20~2000/07/04 15

Gosan 2000/08/22~2000/09/21 31
2001/01/26~2001/05/16 111
2014/06/11~2014/07/25 45

Taean 2011/11/01~2012/01/31 92
2000/12/27~2001/01/17 22
2005/04/24~2005/07/01 69
2007/06/07~2007/12/30 207

Rishiri 2009/07/07~2009/07/28 22
2009/09/10~2009/09/30 21
2010/09/25~2010/10/15 21
2013/07/01~2013/12/10 163

Dalian_F 2010/09/01~2010/12/31 122
Dalian_G 2010/09/01~2010/12/31 122
Xiamen 2009/09/01~2009/12/31 122
2010/09/01~2010/12/31 122
2002/10/01~2002/10/16 16
2003/04/24~2003/07/11 79
2003/07/24~2003/08/28 36
2004/10/12~2004/10/21 10

Ok 2005/02/07~2005/02/16 10
2007/01/25~2007/02/28 35
2008/02/06~2008/03/26 50
2008/04/02~2008/04/22 21
2009/04/26~2009/05/13 18
2010/07/20~2010/08/26 38

o B2 T 7HE BA e =, 4
&2 &O 2 YERth

229 AL Xiamen 234 %71 7F4 Wgkon,
T W AAE o] EF AjF oz A yeyth
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Fig. 2. PM,, background concentrations observed at 8 sites in each of the 3 countries over the study periods:
2002 ~ 2013 (China), 2000 ~ 2014 (Korea), and 2000 ~ 2013 (Japan).
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Table 4. Statistical summary of the background concentrations observed at each of the 8 sites in China, Japan, and

Korea, during the whole observed period.

China Korea Japan
Dalian_F Dalian_G Xiamen . -
(Fujiazhuang)  (Ganjingzi) ~ (Hongwen) Ganghwa Gosan  Taean Oki Rishiri
Mean 66.93 102.94 65.74 53.86 43.42 54.39 27.74 17.12
o 51.78 69.37 38.10 3743 32.14 36.93 25.52 15.72
Minimum 6 8 3 342 2.67 571 3.67 2.94
Maximum 1257 1981 830 979.25 74546  664.63 760.42 432.88
5 24 36 18 20.33 16.83 21.08 10.32 5.56
10 28 44 24 25.13 20.32 25.54 12.24 6.54
25 39 64 39 34.25 26.78 34.17 16.17 8.78
Yoile 50 56 91 60 46.79 36.63 47.00 22.63 13.16
75 82 127 86 63.67 51.04 64.10 32.33 2.83
90 115 170 115 87.67 72.25 89.21 46.35 32.15
95 138 205 133 107.54 90.21 108.42 577 41.47
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Fig. 3. Distribution curves of the cumulative PM,, back-
ground concentrations in 8 sites during the study
period.
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