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Abstract

In order to examine the variational features of Asian dust outbreak in recent years, observed WMO synop data were
employed for the period from 1996 to 2007. We first divided Asian dust source regions into four subregions; 1) Taklamakan,
2) Gobi, 3) Inner Mongolia-Manchuria and 4) Loess, and the meteorogical variables such as wind speed, precipitation and
threshold wind speed observed during the Asian dust outbreak period were compared with those during non-Asian dust
period. The results showed that temporal variation of occurrence frequency of dust outbreak had a strong positive correlation
with the frequency of strong wind speed and low precipitation in each of the 4 source regions. Spatial distributions of frequency
of dust occurrence after 2002 showed increasing trend in Gobi and Inner Mongolia-Manchuria but decreasing trend in Loess
region. This is showing a shift in main source region toward Northwest, especially since 2003.
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Table 1. Meteorological codes associated with dust
phenomena.

Code Symbol Remarks

6 S

Widespread dust in suspension in the air, not raised
by wind at the time of observation
Dust or sand raised by wind at the tine of observation

Well-developed dust whirl(s) seen at the station
during the preceding hour, but no dust storm or sand
stom
Dust storm or sand storm within sight at the dme of
observation, or at the station during the preceding
hour

=]
——
.

o .
30 U’I Slight or moderate dust storm or sand storm has
ecreased during the preceding hour

di d during the | ding I
3l Slight or moderate dust storm or sand storm no

appreciable change during the preceding hour
Slight or moderate dust storm or sand storm has
increased during the preceding hour

¢ ¥ 4 &P

33 Severe dust storm or sand storm has decreased during
the preceding hour

34 Severe dust storm or sand storm no appreciable
change during the preceding hour

Kh] | % Severe dust stomm or sand storm has increased during
the preceding hour

98 K Thunderstorm combined with dust storm or sand

st at tme of observation
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Fig. 1. Geographical distribution of Asian dust source regions, and the locations of WMO surface reporting stations in each

of the 4 dust source regions.
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a) Percental dust occurrence frequency
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b) Percental occurrence frequency of wind speed
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c) Percental ratio of the dust occurrence frequency / wind speed occurrence
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d) Cumulative ratio
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Fig. 2. An example of procedure for the estimation of threshold wind speed at the source region 3 for the 2006. (a)the occurrence
frequencies of the dust rise, (b)the wind speed, (c)percent ratio of the occurrence frequency of dust rise to that of the wind
speed, and (d)normalized cumulative dust occurrence percentage with respect to the wind speed.
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Table 2. Dust occurrence frequency distributions in each of the 4 dust source regions for the period of 1996-2007.

S1 S2

S3 S4

Year dust days (%)

dust days (%)

dust days (%) dust days (%)

(for spring season only) (for spring season only) (for spring season only) (for spring season only)

1096 230 GASCR) 106 290(%) 83 142(%) 65 178(%)
(78) (84.8%) (46) (50.0%) (30) (32.6%) (33) (35.9%)

1007 w2V SS6CA) U4 3120%) 38 1040 42 115(%)
(74) (80.4%) (40) (43.5%) (22) (23.9%) (23) (25.0%)

1008 w210 STSCR) 127 T 348CA) 52 143(%) 55 151(%)
(74) (80.4%) (53) (57.6%) (32) (37.8%) (34) (37.0%)

1099 w22 O2ICR) U732 49 1340 51 1400%)
(85) (92.4%) (38) (41.3%) (23) (25.0%) (29) (31.5%)

2000 218 SOT) N3TTSCA) 67 18406 61 167(%)
(74) (80.4%) (59) (64.1%) (38) (41.3%) (48) (52.2%)

2001 222 60.8(%) 131 35.9(%) 76 20.8(%) 94 25.8(%)
(82) (89.1%) (58) (63.0%) (44) (47.8%) (58) (63.0%)

2002 207 56.7(%) 151 41.4(%) 89 24.4(%) 50 13.7(%)
(86) (93.5%) (57) (62.0%) (48) (52.2%) (30) (32.6%)

2003 70 51.0(%) 129 35.3(%) 59 16.2(%) 37 10.1(%)
(70) (76.1%) (57) (62.0%) (30) (32.6%) (25) (27.2%)

2004 194 53.0(%) 144 39.3(%) 89 24.3(%) 47 12.8(%)
(67) (72.8%) (57) (62.0%) (38) (41.3%) (33) (35.9%)

2005 206 56.4(%) 175 48.0(%) 103 28.2(%) 28 7.7(%)
(62) (67.4%) (67) (72.8%) (52) (56.5%) (15) (16.3%)

2006 214 58.6(%) 169 46.3(%) 100 27.4(%) 40 11.0(%)
(81) (88.0%) (74) (80.4%) (54) (58.7%) (27) (29.4%)

2007 200 ST 167 4S8CA) 88 2410 31 85(4)
(82) (89.1%) (63) (68.5%) (39) (42.4%) (24) (26.1%)

Viean 2024 SSSO%) 1389 38106 I8 T 197(%) 501 13.70%%)
(76.3) (83.8%) (55.8) (61.3%) (37.5) (41.2%) (31.6) (34.7%)
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Fig. 3. Annual variations of the averaged dust outbreak fre-
quency over each of the 4 source regions.
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Fig. 4. Same as Fig. 3 except for the spring season only.
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Fig. 5. Monthly variations of the averaged dust outbreak fre-
quency over each of the 4 source regions.
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dot line), and dust outbreak frequency (grey bar).
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Table 3. Threshold wind speeds for each of the 4 dust source
regions during the spring season.

S1 S2 S3 S4
1996 1.5 10.3 10.4 5.7
1997 1.5 9.2 10.3 8.1
1998 2.5 9.2 10.4 4.7
1999 0.3 10.4 12.4 6.4
2000 2.7 9.7 123 7.3
2001 1.5 10.3 10.6 29
2002 1.4 10.4 9.8 42
2003 3.4 8.6 10.3 4.6
2004 2.5 10.3 11.3 5.7
2005 0.1 9.9 9.4 5.6
2006 1.5 7.7 10.4 6.4
2007 1.6 8.6 11.5 3.9
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