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Fig.1 Study region and the observation sites
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Tab.1 Indexes identification matrix

and normalized values

0.105 0.103 0.059 0.250
0.526 0.513 0.706 0.250
0.316 0.128 0.176 0.375
0.053 0.256 0.059 0.125
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n

=3a,j=12 n 2

i i=1

5
I}
M=

a; =0.105 +0. 103 +0. 059 +0. 250 =0. 517

1

J

W= 0.517 1.995 0.995 0.493 '

W= 0.517 1.995 0.995 0.493 "

ST,=0.517 +1.995 +0.995 +0. 493 =4
2

W,

W, = =0.517/4 =0. 129 3

'M=
=

1

7

W, =1.995/4 =0. 499
W, = 0.995/4 =0. 249
W, =0.493/4 =0. 123

W= 0.129 0.499 0.249 0.123 "

0.129 0.499 0.249
0.123

A BCD
AHP

40

2003 11 2004 4

0.129 0.499 0.249 0.123 "

2
Tab. 2 Identification matrix and weight of location

wind soil moisture and soil hardness

A B C D

0.5966 0.5357 0.6618 0.4375  0.558
0.1193  0.1071 0.0735 0.1875 0.122
0.1988 0.3214 0.2206 0.3125  0.263
0.1031 0.0357 0.0441 0.0625 0.061
0.543 0.566 0.536 0.438 0.520
0.271 0.283 0.321 0.313 0.297
0.109 0.094 0.107 0.188 0.124
0.078 0.057 0.036 0.063 0.058
0.153 0.321 0.130 0.313 0.229
0.051 0.107 0.130 0.188 0.119
0.765 0.536 0.648 0.438 0.597
0.031 0.036 0.093 0.063 0.055
0.597 0.409 0.357 0.820 0.546
0.199 0.136 0.214 0.039 0.147
0.119 0.045 0.071 0.023 0.065
0.085 0.409 0.357 0.117 0.242

O O W e O 0O ® e O 0w = 90w =

3
Tab.3 Weights of land surface factors in

different regions

A B C D
0.55791 0.12187 0.26335 0.06136
0.52049 0.29708 0.12436 0.05808
0.22916 0.11882 0.59668 0.05536
0.5458 0.14714 0.06491 0.24217

W, =0.55791 x0. 129 +0. 52049 x 0. 499 +
0.22916 x0.249 +0. 5458 x0. 123 =0. 4559

W,=0.2116 W,=0.2525 W,=0.0805 4

4
0.4559 0.2116 0. 2525
> > >

0. 0805
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Application of analytic hierarchy process to dust storm risk assessment

DU Zi-xuan' LI Ning’ LIU Zhong-yang' SHEN Zhan-ying'  FU Xiang-jian'
1 Meteorological Science Institute of Henan Province Zhengzhou 450003 Henan China
2 Institute of Disaster and Public Security College of Resources Science and Technology Beijing Normal University Beijing 100875 China

Abstract Dust storm is the synthesize result of the action of atmospheric motion and physical geographic environ-
ment. Formation dust storm depends on the interaction between atmosphere and sandiness surface which are differ-
ent physics medium in their density. So wind power and the characteristics of land surface are the main factors that
affect the intensity and harm degree of dust storm. In this paper the risk degree of dust storm in different regions
with different land surface conditions is researched from the point of view of land surface in the Midwest region of
Inner Mongolia China. This paper presents an analytic hierarchy process AHP method for dust storm risk as-
sessment which can synthesize the qualitative and quantitative factors. The paper gets the weight of the physiogno-
my wind speed soil moisture and soil hardness with the AHP method and the respective weight is 0. 129 0.
499 0.249 and 0. 123 respectively. It shows that wind speed and soil moisture have much contributions to the oc-
currence of dust storm especially the wind speed. At the same time the paper calculates the weight of land sur-
face factors’ contributions to the occurrence of dust storm in different regions. The result shows the weight in differ-
ent regions is Erleahot > Wuhai > Wulatezhongqi > Huhehaote and the weight is 0.4559 0.2525 0.2116 and
0. 0805 respectively. The corresponding risk assessment map of dust storm can be obtained according to the weight
of land surface factors in different regions overlaying the physiognomy map and soil map.

Key Words dust storm land surface Analytic Hierarchy Process risk degree weight



