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The Research on the Effect of Sand Storm Dustfall on Air
Environmental Background Value in Gansu Province
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Abstract Through big sand storm cases in the western region in China in last 15 years the effects of sand storm on the air environmental background
value in Gansu province were investigated and analyzed. Using air dustfall data and samples at background sites the quantity of dustfall distribution
scope chemical composition and grain distribution characteristics etc. of sand storm deposition at different areas were analyzed. It is found that
sand storm is much more than a kind of special disastrous weather it is also a kind of air pollution phenomenon covering different provinces. In case
of no wet deposition opportunities it can be transported to far away places thus affecting and polluting large area. Sand storm can transport some
hazardous matters to the downwind and leave potential and long effects on the ecological environment. The sand storm dustfall in Gansu is distributed
with the core at the east of Hexi Corridor disperses to the downwind areas forming gradient distribution from the west to the southeast. Because of
the influence of sand storm the overall level of air environmental background value of dustfall is increasing in Gansu province in the last 15 years.
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Table 1  Gansu atmosphere decline dust at each district sink decline condition form 1986 to 2000
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Fig.2  Northwest region sand storm sink
decline dust at Gansu each district total
measure distribute condition
2.3
430 ~ 2 500 km "
1991 3 25—30
1993 6 23—24

1500 2500 km

2.4

X -
Al As Au Br Ca Ce Co Cr Cs Cl Dy Eu Fe Hf
In Ir K La Mg Mn Na Nd Ni Rb Sb Se¢ Se Sm Ta
T™h Th Ti Tm U V W Yb Zn 38

12-13

2.4.1
1995 5 16
EF
EF
Al
EF
EF
EF |
EF EF 2.0
Eu K Tbh  Zn 1.0~2.0 Ca Ce Dy Yb
1.0 Fe La Mg Sm Ti U W
2.4.2
2
10 ~ 100 pm 1~30 pm
2.5 1993 5 5
1993 5 5
11 h
14
0.14~11.78
80.7% 1.245 3 x
107 t 3
56.16% 28.56% 84.72%

91.38%



5
2
Table 2 Sand storm sink accumulate thing grain path measurement result in Wuwei and Dunhuang
/ /pm 1%
tkm > d! fpm
1~5 5~10 10 ~ 30 30 ~ 100 100 ~ 300
1995 -05 - 16 59.85 1.0~300 5.70 11.82 33.71 23.93 34.96 6.26 1.13
1996 - 05 - 30 65.23 0.1~100 25.41 4.35 0 9.41 51.12 39.47 0
3 1993-05-05
Table 3 Big sand storm at Gansu each district of sink decline 50 c¢m 1.65
condition statistics in March 5 1993 x10° m’ 16
/
/ -2 4
t km /10% t
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-1 ! NO IL-8 TNF-o "
I} 12.96 51.2 3
6.61 7.4
14.55 39.4
-2 10.58 46.8
6.5 9.3
il 1
6.5 9.3
IV 2
50.30 1245.3
1 2
4.11% 3.76%
0.75%
51993 5 5 b. 15
C.
368 4
km 328 km 7% 10" km’
1 M .
35.5 x 10" km’
1996.
Xia Xuncheng Yang Gensheng. China northwest region sandstorm
4 disaster and prevention and cure M . Beijing China Environmental
2.6 Science Press 1996.
1993 5 5 2 I
30 km2 1994 30 5 589 —596.
Liu Shuhua Liu Xinmin Gao Shangyu. Sandstorm weather because of
m
. first step analysis ] . Acta Scientiarum Naturalium Universitatis
10 em 3x10 Pekinensis 1994 30 5 589 - 596.



10 18
1995 15 1 19-30. 11 J.
Wang Shigong  Yang Debao Jing Jiong. Study on the formative causes 1998 18 1 32-37.
and countermeasures of the catastrophic sandstorm occurred in northwest Zhang Ning Huang Wei Lu Yin et al. Study on the deposition situation
China J .Journal of Desert Research 1995 15 1 19-30. of sand-dust storm in Gansu region J . Journal of Desert Research
4 1998 18 1 32-37.
I 1984 1 80-385. 12
Qu Shaohou Li Yuying Zhou Mingyu et al. Peking region a time dust J. 1998 12 1  15-19.
storm process of source J . Acta Scientiae Circumstantiae 1984 1 80 Zhang Ning Niu Yun Li Chunsheng et al.Research of the characteristic
- 85. of the granulometric distribution of the atmospheric J . Arid
5 J . 1994 1 10- Environmental Monitoring 1998 12 1 15-19.
16. 13
Chen Daoyuan. Atmosphere dust source with dust stom J . World J . 1998 11 1 3-7.
Desert Research 1994 1 10— 16. Zhang Ning Lu Yin Li Chunsheng et al. Characteristics of chemical
6 J . composition and particle size distribution in sand-dust J . Gansu
B 1984 3 278 -288. Environmental Study and Monitoring 1998 11 1 3-7.
Zhang Deer. Our country history period since then decline dust of 14 . 930505
weather climatologic first step analysis J . Science in China B 1984 I 2001 20 1 44 -50.
3 278 -288. Zhang Ning Qing Jizu Ni Tong et al. Research of dust depositions of
7 930505 extremely severe sandstorm in Gansu J . Plateau Meteorology
J. 1998 18 1 95-98. 2001 20 1 44 -50.
Zhang Ning Huang We Chang Qinchun et al. Research of the effect of 15 ]
sandstorms on dust deposition background value in Gansu province J . 1993 11 3 16-27.
Journal of Desert Research 1998 18 suppl.1 95-98. Chen Minlian Guo Qingtai Xu Jianfen et al.Sand storm weather of study
8 J .Gansu Weatther 1993 11 3 16-27.
I 1999 12 2 69-73. 16 ‘5.5
Zhangn Ning Kang Yinggi Liu Xiaowen et al. Investigation and study I 1993 11 3 43 -48.
on background value of natural dustfall in Gansu province J . Gansu Yang Gensheng Wang Yimou Zhao Xingliang. Our country northwest
Environmental Study and Monitoring 1999 12 2 69 - 73. region 5.5" strong sandstorm of endanger condition with counter plan
9 A . J . Gansu Weather 1993 11 3 43 -48.
C . 1996.264 - 277. 17 J.
Zhang Ning. GanSu decline water chemistry characteristic research A . 1994 13 5 453 -455.
Chen Zhiyuan Liu Zhirong. China south acid rain C . Beijing China Zhang Ning Wu Renming. A study on water soluble ions in atmospheric
Environmental Science Press 1996.264 — 277 particulates in Lanzhou city J .Environmental Chemistry 1994 13 5
10 453 -455.
A . C 18 PM, s PMy
1996. J. 2004 21 1 38-40.

Qian Zhengan He Huixia Zhang Qu et al. Our country northwest
region sandstorm of ratings standard example and its statistics
Qian Zhengan. China sandstorm research C

Beijing China Meteorological Press 1996.

characteristic A .

Huang Xuelian Jin Yu. Sandstorm PM, s and PMj, rightness big rat
lung bubble big and small after birth sex factor secrete of influence J .
Environment with Health Magazine 2004 21 1 38 -40.



