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The Size Distribution of Dust Aerosol Particles in Ongin Daga Sandland
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Abstract  Onqin Daga Sandland is one of important sources of dust aerosol in China. But it is very short of observation
and research on the size distribution characteristics of dust aerosol from this region up to now. The size distribution of dust
aerosol has been measured by PMS Fssp-100 in the Onqin Daga Sandland of the Inner Monoglia Autonomous Region of
China between 30 April and 10 May 2001. A lot of data have been collected under different weather conditions such as
fine sand-blowing and sandstorm and so on. The rules of dust aerosol particle size distribution are found through
statistical analysis. The results show that the dust size distributions are two-mode logarithm normal in dust storms and one-
mode logarithm normal in fine or sand-blowing days. This result is quite useful to simulate radiation forcing and climate
effects driven by dust aerosol in climate models.
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Table 1 The mass concentration of dust particles exampled in Ongin Daga Sandland from April 30 to May 10 in 2001 units cm™

cm”?

3

Sampling date Local time Mean number concentraion ~ Highest number concentraion ~ Lowest number concentration ~ Number of samples
04 -30 07 01-18 41 591.2 991.3 189.6 59
05-01 06 06-21 57 572.9 1885.5 113.2 77
05-02 07 16-20 28 81.4 157.7 14.6 47
05-03 06 43-17 45 1078.9 5776.2 56.4 136
05-04 09 05-19 35 266.6 565.1 35.2 28
05-05 06 51-20 28 23.7 97.3 7.3 40
05 - 06 07 18-16 51 27.8 60.4 9.9 27
05 -07 06 30-15 29 50.4 161.4 9.9 27
05-09 10 07-16 12 31.1 41.1 23.9 18
05-10 07 46-11 5l 23.8 41.8 13.9 22

LY ey wyET

‘s —o— 2001-05-01

< —a— 2001-05-02

g et 2001-05-03
W E 1000
£ 3
52 0.1~1.0 um
& s 13 14
» 2 -

E 100 A\/——’—‘/\

S

4 8 12 16 20 24
JEX I fE] Beijing time 1.0 pm
8 1.0 pm
| 5 3 1.0
Fig. 1 The daily change of dust number concentration pm 1.0 pm
1.0 pm
5 1 0.6
5 3 1.0 ym
0.4
5 2 2
60.0 cm™’ 60.0 ~ 360.0 cm™’
360.0 ~ 1000.0 cm™*
1000.0 cm™*
1991 4 4.0pm
10 96.4% 94.2% 93.7%
92.8% 2.0pm
2 cm™? um

Table 2 The size-segregated number concentration of dust aerosol

Diameter/ 0.5~1.0 1.0~1.5 1.5~2.0 2.0~3.0 3.0~4.0 4.0~5.0 5.0~6.0 6.0~8.0 8.0~10.0 10.0~100.0 Mean number
pm concentration
13.0 6.0 2.8 3.0 2.0 0.6 0.3 0.0 0.0 0.0 27.8
Non-dusty day
78.7 44.9 23.6 27.3 12.3 7.6 2.1 1.2 0.6 0.3 198.2
Windblown
263.4 154.6 77.8 81.7 44.0 18.0 9.1 9.7 1.4 2.9 662.8
Dust storm
910.6 655.1 398.4 528.6 334.7 107.5 49.1 51.0 4.5 5.5 3044.6

Strong storm
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1000 Table 3 The median radius and standard deviation of dust size-
e é number distribution in logarithm normal
R 2 100 Jem™3 r,/pum -
=1 cm nlt c a
ﬁ 3 10 Number concentration ~ Medium radius Constant Standard deviation
» 8 - > 1000 0.80 16.0  0.96 0.0008  1.85 1.50
1 360 ~ 1000 0.50 16.0 1.22 0.0032 2.30 1.50
0.1 <360 0.45 1.40 3.10
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e E 100 Number concentration Medium radius Constant Standard deviation
g?’: > 1000 1.40 24.0 1.18 0.13 1.75 1.80
@ 10 360 ~ 1000 1.00 24.0 1.25 0.55 2.45 1.90
<360 4.0 3.10 8.80
10 1 1 10 100
BFER Dust particle radius/pum 5
1000 © Table 5 The median radius and standard deviation of dust size-
volume distribution in logarithm normal
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@-é 0 Number concentration Medium radius Constant Standard deviation
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Table 6 The coefficient on size distribution of mineral aerosols from different sources

Median radii of Median radii of Geometric standard
Observation site References surface distribution volume distribution deviation
A B C A B C A B C
Patterson and Gillette 7
Colorado Light loading 0.11 1.31 0.14 2.29 1.56 2.11
Texas Moderate loading 1.87 31.9 2.84 35.5 1.90 1.38
Texas Heavy loading 1.65 31.8 3.08 35.1 2.20 1.37
Chepil ' % 15.6 20.7 1.70
Southwestern U. S.
Sehel and Lloyd !
I m Sample at 1 m height 0.58 21.1 1.25 34.0 2.41 2.00
Northwestern U. S. 10 m Sample at 10 m height 0.37 14.7 0.94 18.8 2.60 1.65
Sverdrup et al. % 0.07 1.49 0.13 3.35 2.20 2.46
Northwestern U.S.
Peterson 2 1.42 3.62 2.63
Indian desert
Savoie and Prospero ** % 1.20 % 2.56 2.38
Bahama Islands
Atlantic Jaenecke and Junge » 1.26 2.17 2.09
D' Almeida %
Non-dusty days 0.24 1.58 7.80 0.41 2.40 9.60 2.10 1.90 1.60
Sahara desert Wind-brown 0.18 4.40 21.1 0.18 7.60 27.8 2.15 2.07 1.70
Dusty days 0.18 8.10 31.3 0.18 18.8 4.6 2.15 2.50 1.80
Sahara desert  Carlson and Benjamin ¥ 5.00
Israel Levin et al. % 1.45 2.10 1.84
Middle Asia Sviridenkov et al. * 1.50 2.50 2.30
10 Lei Wenfang et al.
Gansu in China Non-dusty days 0.20 2.20 0.25 2.60 1.42 1.50
IMGRASS  this paper
Light loading 4.00 33.0 3.10
Ongin Daga Moderate loading 1.00 24.0 1.90 28.0 2.30 1.50
Heavy loading 1.40 24.0 2.00 26.0 1.85 1.50
* Size range is too small to determine parameters.
B 1.5 pm
2.2 4 5 1
26.0 um 1.6 2
v 4.0 pm
3
5
2001 4-~5
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