26 2 ( ) Vol. 26 No.?2

2011 6 Journal of Hunan University of Science & Technology(Natural Science Edition) Jun. 2011
1 2 1 2
(1. 100029;
2. 610059)
N 6 3
0.49 0.067 0.033.
:TP183;P208 A 11672 -9102(2011)02 - 0057 - 06
1
1.1
U= {ul U, uu}
n Vo =Av v,
UYH} m
N ( GIS) N v
G15 | ‘ B=(b by b)eFV) b
2 3 Uy B pe(v) = b,(k =
. 5 12+ m) k v,
S B
U A={a qa a} € F(V) aq
7-9 ) v A
B.
10 11
U = {ul lL2 o un} u’l U’Z e uk(l
12010 =10 -29
: 863 (2007 AA120306)
(1968 -) . E — mail: briugrs@ sohu. com

57



<k<n) U, NU = ®(i#)) U={u, u, -
u,} . U, = {ul? uf? -
u:)}(L =12 -k Zleni = n)
V={v, v, =+ v,}

FiU—>FWu" Y fi(u”) =
(r(_i) r,(zi) r(-i))(j =12 n)

U, = ()l

i

(i) (4) vee (4)
Oy T Tim O

Ow o .. .»0d

g - On ™ " g
i d... .0
A e A0
U, = {uf? uf’ - ul?} A = (a’
al’ o all}) b= A=
(b7 b7 e b)) (i=12 - k) %

V) MCA +) M(e +)
U=A{U U, - U}
A=(a a  a)
R= B B, - B, ". M(N V)
M( e V) M(A +) M(e +)
B =AR = (b, b, = b) e F(V).
1.2

M(A V) M( o

X
4
GIS
2
2.1
N32°18 26. 45" E104°57 “45.
10", 1.5x10° m’

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved.

4.2 x10°

2.2
1)
1 870 m 1280 m
600 m X é“ »
438 m.
2)
(eq)
(ey);
(Z)
(27 .
(z,")
V.
3) .
13.7 C N
1021.7 mm
900 mm. 69% —85%
727.9 mm 546.1 mm.
4) . SPOT5
2.5m
2 688 m
5.73 km/km®.

http://www.cnki.net



2 N N N kappa
RVI 0.90
-1 1 ERDAS
:EITHER O IF ( $n7_r_dhk = 3
= 0.0 ) OR $n3 _nir_dhk / $n7 _r _dhk 3.1
OTHERWISE.
6)
U={
u, u, U, u,
Us uel w,(i=12 6)
2.3 u; ={ Uy U
1) s} u, ={ Uy Uy
27 34 Uy} uy ={ Uy}
u, ={ Uy Uy Uy}
0.94 /km’. us ={ us }; ug ={
2) g } U=
{ uy Uy us}
u; ={ up}; Uy
={ Uy} uy ={ Uy}
3.2
3) 15 5 (1
SPOTS 5 1
3 ; NI
1
Tab. 1 Evaluation factors and their levels
1 2 3 4 5
(°) 0 ~10;60 ~90 11 ~20 46 ~60 21 ~30 31 ~45
0~22.5(N);
<0( Flat) 112.6 ~157.55( £) ; 157‘6~202’5(S?; 67.6 ~112.5(E) 22.6 ~67.5( NE)
292.6 ~337.5(NW) 247.6 ~292.5( W) ;
337.6 ~360( N)
-5~5 -10~ -5.5~10 -20 ~ -10.10 ~20 < -20 >20
eq ey Z; 7,1 Sub 8,222 Si3iZ, Qi Q0 Q.
/m >1 000 500 ~1 000 180 ~500 90 ~ 180 0~90
v v v Vv VI
/mm <700 700 ~ 800 800 ~900 900 ~1 000 >1 000
/m >500 200 ~500 100 ~200 50 ~ 100 0~50
/m 0 ~1 000 1 000 ~2 000 2 000 ~3 000 3 000 ~4 000 >4 000
/( km/km?) <1 1~2 2~5 5~9 >9
160 ~255 20 ~30; 80 ~ 160 50 ~80; 0 ~10 10 ~20;30 ~50 20 ~30
/m >500 200 ~500 100 ~200 50 ~ 100 0~50
I Ikm?) 0~1 1~5 5~10 10 ~50 >50
/m >500 200 ~ 500 100 ~200 50 ~ 100 0~50

59



. ; ) o -4)
4
4.1
W, =(W, W, W; W, Ws Ws )=
(0.32 0.30 0.017 0.24 0.031 0.092)
W, =( W, W,, W, )  =(0.56 0.12 0.32)
4.2 4.3
1)
Matlab
princomp . princomp (PC =
2) . princomp ( X) - PC SCORE latent tsquare =
(R) princomp( X) PC SCORE latent tsquare =
(W) princomp( X) X
(B,). (PC) \Z - ( SCORE) X
3) . ( latent) HotellingT2
( tsquare) . ©0.728 3 0.389 2
(B B ). 0.23750.1304000000000 0 0;
B =W, xB, = :0.490 3 0.262 0 0.159 9
{0.32 0.30 0.017 0.24 0.031 0.092} x 0.087790000000000O0.
0012 0.20 023 0.17 0.28 0. 85
H.0073 0.0 0.78 0.16 0.00677
0o0.00 0.00 000 0.00 1.00 O . :0.490 3 +0.262 0=0.752 3 <
g 0.13 024 0.40 0.14 0.08 B: 0.85;0.490 3 +0.262 0 +0.159 9 =0.912 2 >0.85
go. 000 91 0.023 0.020 0.29 g 3 Y Yy ¥
0 0.81 0.11 0.054 0.016 0.015 O y, =0. 138 8x, —0. 000 8x, —0. 166 2x, —0. 125 2x, —
{0.1463 0.1474 0.4092 0.1465 0.151 8} 0.107 4x, +0. 008 7x, —0. 108 5x, +0. 192 6x, —
B =W, x B, = 0. 110 4x, —0. 138 6x,, —0. 151 2x,, —=0. 170 6x,, +
{0.56 0.12 0.32} x 0.514 3x,; +0. 514 3x,, +0. 514 3x,,
0.00 0.00 1.00 0.00 0.00 y, = =0.057 1x, —0.278 7x, +0. 570 9x, —0. 413 6x, —
0.91 0.054 0.016 0.0078 0.0077)= 0.318 1x5 —0.209 4x, —0.218 8x, —0. 044 Oxg +
0.24 0.12 0.61 0.035 0.0051 0. 192 0x, +0. 389 5x,, —0. 137 3x,, 0. 135 2x, +
{0.1860 0.0449 0.7571 0.0121 0.002 6} 0.022 4x3 +0. 022 4x,, +0. 022 4x;

60



¥, =0.032 9x, —0.071 7x, —0. 158 7x; —0. 476 3x, — 5 V={V, V, = V,} =

0. 067 615 —0. 095 1x, +0. 113 2x, —0. 068 T, { ; ; : :
0. 019 6x, —0. 059 6x, +0. 052 7x,, +0. 835 dx,, + }.
0. 044 dx,, +0. 044 dx,, +0. 044 4x
3 ( 2a)
; . . ( 2b)
. . . £ {0. 05: 0. 29: 0. 46; 0. 13; 0. 07} (
. . 2¢) . v={V, Vi} ={
}
4 _
(0.32) . (0.30) . (0.24) 0.49( 2d).
(0.092) 4 0.067. -
0.017 0. 031 X
0. 033.
5 ( 2-4d)

(a)fE R PEVEAL (b)fis ¥ 1 5 (e)fEREE 7 (d)fe & BEVFAS 45 R

2
Fig. 2 Risk assessment of Woqian landslide
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Two — level fuzzy comprehensive evaluation on
risk assessment of single landslide

ZHANG Dong —hui' > ZHAO Ying —jun' XUE Dong - jian’
(1. National Key Laboratory of Remote Sensing Information and Imagery Analyzing Technology
Beijing Research Institute of Uranium Geology Beijing 100029 China;

2. National Laboratory of Geo — hazard Prevention and Geo — environment Protection Chengdu University of Technology Chengdu 610059 China)

Abstract: The two — level model of the fuzzy comprehensive evaluation is used to assess single landslide risk
selecting six hazard indexes: topography geology climate hydrology vegetation human activities. and three
vulnerability factors: population density engineering facilities land use information. Preliminary evaluations are
proceeded in the same type. Then the senior evaluation is proceeded with the results of preliminary evaluations
between the all types . Taking QingChuan Woqian landslide as an example discussed the steps of the evaluation.
Results indicate that the hazard is 0.49 vulnerability is 0. 067 and risk is 0. 033.

Key words: woqgian single landslide; fuzzy comprehensive evaluation; risk assessment; romote sensing
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