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The Features of Asian Dust Events Originated in Manchuria
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Abstract : The northeast part of China(hereafter Manchuria) is one of Asian dust source regions
along with Gobi, Inner Mongolia and Loess Plateau. In this study, a geographical survey over
the area was carried out to determine its soil characteristics in June 2009. It revealed that some
parts of the area, especially near Keerchin desert, consist of alkali clay soil mixed up with sand.
Manchuria, where is a vast cornfield, can be a potential source region of Asian dust from fall to
following spring after harvesting. The frequency of Asian dust over the region from 1996 to
2009 was examined using 3-hourly GTS SYNOP data and it showed that the occurrence of Asian
dust over the region is high in the springtime. It was also revealed that snow cover is the key
parameter affecting on the frequency through the analysis of NCEP reanalysis data. To scrutinize
the path and structure of Asian dust from Manchuria, the event on 3~4 April 2008 and 25 January
2010 were intensively investigated with regard to features of synoptic weather patterns, satellite
imagery, airstream, naked eye-observations, concentrations of PM10, 2.5 and 1.0. For this case,
the Asian dust from the area reached to Korea less than a day. However, the duration time of the
dust in Korea was short (< 7 hours). The average of hourly PM10 reached up to 340 xg/m’ at
Baengnyeondo during the period. The high PM2.5 and PM 1.0 concentrations were also observed
at several sites in Korea, indicating that air pollutants could be transported along with the dust.
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Fig. 1. Map of dust source area. (a) Dust source area. A, B
and C represents the Gobi, Neimunggu and Manchuria(Lim
and Chun, 2003) and (b) Survey route(Google map).

Table 1. The comparison of meteorological data between

Dongbei plain and Seoul
Manchuria* Seoul**
The average annual 450 500 mm 1,344 mm
precipitation
The average annual 660, 2000 mm 1094 mm
evaporation
The average annual 40~65% 67%

relative humidity

*Li et al., 2008
**Climatological Normals of Korea(KMA, 2001)
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Table 2. The information of survey site
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Fig. 2. The view of cornfield in Manchuria. (a) spring (March 2003), (b)summer(June 2009), (c) late summer(August 2005)
and (d) late fall (November 2008).
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Fig. 3. Frequency of blowing sand events and monthly meteorological data from 1996 to 2009. (a) Event frequency, (b) snow
depth, (c) wind speed and (d) precipitation.
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Table 3. Periods, durations and observed sites of dust from Manchuria during 2001~2010(January)

Case Pathway Conzl.l(ifr'np/lr\n/gl)(()si te) Naked eye observation 12::3?;1 D];H;:](Zn
1 M"-NK? - Central - Southern - 2001 12/13~ 12/14 10:20 25 2
2 M - NK - part of Central- west coast 232(Heuksando) 2003 3/27 11:10~22: 30 11.3 9
3 M - NK- BND” - Central - Southern 683(Seoul) 2004 4/23 0:22~20: 40 20.3 3
4 M -NK - BND - Central + Southern 477(Seoul) 2005 3/292:10~3/2917:25 153 5
5 M-NK - SPY - BND- west coast 504(BND) 2005 5/1 8:30~22:53 14.4 6
6 M - NK - Central - Southern(Gyeongsangbuk-do)  375(Ganghwa) 2007 3/6 6 : 40~16 : 50 10.2 10
7 M -NK-BND 214(BND) 2007 3/25 6 : 50~10 : 40 3.8 16
8 M -LPY - BND - west coast - Japan 180(BND) 2007 4/4 5 :05~9 : 20 4.4 15
9 M - NK - Central(Gangwon) - Japan 228(Cholwon) 2007 4/21 16 : 20~21 : 40 4.8 14
10 M -NK - BND 186(BND) 2007 5/7 16 : 10~22 : 30 6.3 12
11 M -NK - BND - Central- Southern(Jeollabuk-do) ~ 297(Cheonan) 2008 2/11 23 :15~2/1217:40 184 4
12 M - NK - BND - Central(Seoul, Gyeonggi) 322(BND) 2008 4/3 4 : 40~4/4 6 : 40 26
13 M - NK - Central(Seoul, Northern Gyeonggi) 169(Seoul) 2009 3/14 5:50~11 : 45 5.9 13
14 M -NK - BND - Jindo 174(BND) 2009 5/13 4:35~18: 55 14.3
15 M - NK - Central 389(Ganghwa) 2009 10/21 3 :40~16: 28 12.9
16 NeimenggwDP - S5-I - BND, west coast - NK, - 354qeq) 2010 1/25 4: 05-14: 10 101 11

Central - Japam(Kyusyu)

YM-Dongbei Plain, ?NK-North Korea, ?’BND-Baengnyengdo, “Shandong Peninsula, *Liaoning Peninsula
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Fig. 14. 48-hour backward trajectories originating from a KMA
PM10 station on 12KST 25 January 2010 at 1500m height.
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