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Characteristics of wintertime Asian Dust occurrence at Busan
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Abstract

The purpose of this study was to analyze the characteristics of fine particles concentration
and meteorological parameters, and long range transport of wintertime Asian dust at Busan.
Also we studied occurrence frequency and tendency of wintertime Asian dust from 1961 to
2010 in Korea. Asian dust occurred most frequently in the spring, the next to winter in Korea.
Wintertime Asian dust is steadily increasing recently. Asian dust in Busan was the most
occurred in 2001 with 21 days, followed by 12 days in 2002, and 10 days in 2006. The annual
mean frequency during the past 12 years(1999 ~2010) was 7.5 days, and it was two times more
than that during the past 50 years(3.8 days). Wintertime Asian dust in Busan has occurred 6
episodes since 2008, and it all occurred in December except for 20 Feb. 2009. The highest
concentration of wintertime Asian dust was recorded mostly at Hakjangdong and Jangrimdong
which are industrial area. Maintenance time of Asian dust at Busan was from Thr 30min to Shr
20min, it was shorter than in the spring. It took from 10 to 15 hours move to Busan after Asian
dust was first detected in Korea. Wintertime Asian dust originated from Gobi desert in

Mongolia and inner Mongolia near China, except for 9 Dec. 2008 at Busan.
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Fig. 1. Automatic air quality monitoring sites in Busan. BRMA
is Busan Regional Meteorological Administration
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Fig. 2. Seasonal occurrence frequency of wintertime Asian
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Table 1. Decennial occurrence frequency of wintertime Asian dust at principal cities

Vears Site Seoul Daegu Busan Gwangju Jeju Ulleungdo Total
1961-1970 2 0 2 5 9 2 20
1971-1980 3 7 5 4 8 1 28
1981-1990 0 0 0 1 1 0 2
1991-2000 8 5 4 5 2 3 27
2001-2010 21 13 11 22 11 7 85

Total 34 25 22 37 31 13 162
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during 1961-2010
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Table 2. Number of Asian dust days at Busan for 12 years(1999~2010)

Mothear 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Total

1 4 . 2 . .
2 1 . 1 ‘
3 5 7 5 3 4 1 2 2 4 33
4 7 5 1 5 2 1 1 27
5 4 1 2 2 . 9
10 1 1
11 2 1 . 2 5
12 . 1 1 3 -

Total 4 9 21 12 0 5 2 10 5 5 8 9 90
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Table 3. Statistical summary of wintertime Asian dust at Busan

Factor | Max. houfly Oceurrence PM,>120 g/m3 - Takeq time onset of
concentration . Precipitation Asian dust to
3 time at Busan . .
Date (ug/m) Duration PM25/PM;q primary peak(hrs)
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2009.12.30 (Hwakiangdong) | (1hr 30m) Shrs 0.31 X 15(36km/hr)
364 05:40~10:10 o
2010.12.3 (Hwakjangdong) (4hr 30m) Shrs 0.25 O 11(49km/hr)
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