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Abstract The dust-storm events occurred frequently in the spring of 2006, and the dust-in-suspenson and blo-
wing dust appeared almost every day over north part of China The dust storm event of 16 —7 April is not the most
severe case during the spring of 2006 , but severe deposition happened over North China, which affect Beijing, the
capital of China Therefore, the study of the case was concentrated on The weather system causng dust storm was
a Mongolia cyclone On the base of weather system analyss, an integrated dust storm numerical modeling system
(IAPS 2 0) isemployed to smulate the dust storm event. The resultsindicate the system is capable for predicting
the dust emisson ratefrom surface and dust concentration in the atmosphere of individual dust storm event. It is no-
ticed that the dust emission and dust concentration in the air have been smulated successully. Smulated dust con-
centration agrees very well with observational weather phenomena at surface and satellite images Based on success
ful numerical smulations, the hourly smulation results were used to analyze the dust sources and deposition caused

by the dust storm The dust source places are in southern part of Mongolia, the middle and west part of Inner Mon-
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golian Autonomous Region, west part of Xinjiang Autonomous Region, Gansu, and north part of Shaanxi prov-

inces The most severe dust emisson areais the desert and Gobi of Mongolia and Inner Mongolia Autonomous Re-

gion, but the depostion areais significantly wider than emisson area, which aimost afect the whole of north China

It isfound the total deposition amount of this event is about 50 g - m % near the dust sources area and about

10 g- m™? over the other area, respectively.
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Fig 1 The daily station number of dust storm and severe dust stormin China and Mongoliafrom Mar to May 2006
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Fig 2 The daily station number of dust-in-suspenson and blowing dust stormin China and Mongoliafrom Mar to May 2006
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Fig 3 The daily station number of dust-in-suspension and blowing dust storm in North China (35—45°N, 110 —118°E) from

Mar to May 2006
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Fig 7 The satelliteimages of FY-1D at 2300 U TC 16 Apr 2006 (from Nationa Satellite Meteorological Center , China Meteoro-
logical Administration)

S50°N °N
@ —~— Mo —

2]

4
4

N 2]
12182 82) v &:‘ 40°N & H 87 jl"i;
Pplz 7 2 p.< A ;l 7
2 )

12

30°N 30°N

110°E 120°E 130°E

0.01 1 5 10 mg-m™

8 2006 4 17 850 hPa ( 1 , 2 , 3 , 4 )
(@ 17 06 ; (b) 17 09
Fig 8 A compostion of smulated dust concentration at 850 hPa and observed surface weather phenomena (1, 2, 3, 4 representing
dust-in-suspension, blowing dust , dust storm and severe dust storm, respectively) : (a) 0600 UTC 17 Apr; (b) 0900 U TC 17 Apr

, , 17 0 ( 10),
.16 , , 900 hPa 7,
, 16 17 , E5m- st 10m- st

,

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 1 2006
No. 3 SUN Jian- Hua, et al. Numerical Smulation on a Dust Storm Producing Strong Deposition over North 347

100 ‘\
Ll
200 3
£
- L
Q
£ 300 4
400 S
500 i
1000 600
110°E 115°E
700
10 100 200 pg-m™ 800
- 5
=60 —50 —40 —30 —20 —10 0 10 20
Temperature/C
400
10 2006 4 17 O ( : ,
= 500 )
[-™
i Fig 10 Composte sounding on skew T-logp diagrams on 0000 U TC
o 17 Apr 2006 at Beijing, bold solid line denotes temperature, dashed
700 line denotes dew-point
800
900 o )
000 L d - A
0000 0600 1200 1800 0000 0600 1200 1800 0000
16 Apr 17 Apr 18 Apr 33
[ W —— s
001 1 5 10 20 pgem? 2006
9 (a) 2006 4 17 06 37°N
) i)
) « . tm- st - 2
(b) 2006 4 16 0 18 0 209-m
(40 °N, 116°E) - 16 O 18 O 2
Fig 9 (a) Thelatitude height vertical cross section along 37°N ( 11)

of smulated dust concentration (shaded, units: g+ m-3) and ,
wind speed (solid, units: m- s™1) at 0600 U TC 17 Apr , 2006 ;

(b) the time height vertical cross section of smulated dust con- 50g- m 2 10g- m 2
centration (shaded, units: B g- m-2) and wind speed (solid, u-

nits: m- s 1) near Bejing (40. °N, 116°E) from 0000 UTC

16 Apr to 0000 U TC 18 Apr 2006 ' !

2

100g- m
10g- m?
,2006 4 16 17
: 4
(IAPS 2 0)
) 2006
, ) , 2006 2000

24 © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



12
348 Climatic and Environmental Research Vol. 12

55°N

50°N

45°N

N ! = :
70°E 80°E 90°E 100°E 110°E 120°E 130°E

0.01 01 1 10 100 200 500 1000 g'm?

11 2006 4 16 O 18 0 (a) (a) ( S g-m?)
Fig 11 The smulated (a) tota dust emisson and (b) total depostionin g- m-2form 0000 U TC 16 Apr to 0000 U TC 18 Apr 2006

2

; , 10g- m’
4 16 17 2006

) , , 2006
(IAPS2 0) 4 16 17 , )

, IAPS2 0 ,

(References)

[1] , , . -
, 2006. 228pp
Zeng Qingcun, Dong Chaohua, Peng Gonghbing, et a. Gi-
gantic Yellow Cloud - Dust Storms in East Asia (in Chi-
; nese) . Beijing: Scdience Press, 2006. 228pp
[2] , , .47
) . , 2002, 13 (2) : 193 200

2 © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 1 2006

No. 3 SUN Jianr-Hua, et al. Numericad Smulation on a Dust Storm Producing Strong Deposition over North 349
Zhou Zjiang, Wang Xiwen, Niu Ruoyun. Climate charac storm prediction system and its smulation experiments.
teristics of sandstormin Chinain recent 47 years. Quarter- Climatic and Environmental Research (in chinese). 2005,
ly Journal of Applied Meteorology (in chinese) , 2002, 10 (3): 669 683
13 (2) : 193 200 [6] Shao Y. A mode for minera dust emisson. J. Geophys.

[3] , , . Res. , 2001, 106: 20239 20254
() . , [7] Shao Y, Lu H. A smple expresson for wind eroson
2002, 7 (3): 279 294 threshold friction velocity. J. Geophys. Res., 2000,
Zhao Linna, SunJianhua, Zhao Sxiong. Numerica smu- 105: 22437 22443
lation of dust emissonin North China. Climaticand Envi- [8] LuH, Shao Y. A new mode for dust emisson by saltation
ronmental Research (in chinese). 2002, 7 (3): 279 bombardment. J. Geophys. Res., 1999, 104: 16827
294 16842 V

[4] s , [9] Lu H, Shao Y. Toward quantitative prediction of dust

[5]

, 2003,
8 (2): 125 142
Sun Jianhua, Zhao Linna, Zhao Sxiong. An integrated
modeling system of dust storm suitable to North China and
applications. Climatic and Environmental Research (in
chinese) . 2003, 8 (2) : 125 142

, 2005, 10 (3): 669

683
Le Hang, Lin Zhaohui, Sun Jianhua. An improved dust

[10]

[11]

storms: An integrated wind eroson modeling system and
its applications. Environ. Modell. Software, 2001, 16:
233 249

Shao Y, Jung EJ, Ledie L M. Numerica prediction of
northeast Asan dust storms usng an integrated wind ero-
son modeling system. J. Geophys. Res., 2002, 107:
4814 4836

Zhao Linna, Zhao Sxiong. Diagnosis and smulation of a
rapidly developing cyclone related to a severe dust stormin
East Ada. Glob. Planet. Change. , 2006, 52: 105 120



