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Study on kndslide hazard zonation
using contributing weight overlay m ethod

QRO Jian-ping WANG M eng

(Key Laboratory of Geo surface Process andM ountainHamrds Institute ofM ountain

Hazands and Envionment Chinese Acadeny of Sciences Chengdu 610041, China)

Abstract Contrbuting weght overlay model can be used as a kind of landslide hazard zonation m ehods It is a
GIS-based pixelby-p kel analysis Firstly hemethod detemm nes the event-controlling paran eters and d wiles then
nto subtypes then calculates statistical correlatbns between the subtypes and landslide inventory, canpares the
nunber area and volun e of landslides occupied by the factors subtypes with the number area and volme of
landslides n the factors Contribution ratios of subtypes of different factors w illbe got By using equalization and
nomalizng processes to the contribution ratig it is possble to calculate every factor’ s selfweight and mutual-
wekght Fmnally hrough mak ng an overlay by multp lying con tribution ratios selfweghts and muualweights the
level of regbnakscale hndslide hazard can be detem ned Thism ethod is smple and easy to use Eventcontrok
Ing factors can be obtaned frim dgitalmaps or field survey directly Quantitative effect is satisfied
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Fig 1 Block dagran of landslide hazard zonation by use of con tributing we ight overlay m ethod
: U (i=1..n), f U,
ardG IS DEM,
DRG , ’
11
) Y; U;
U= (). (2)
U, (i=1.--n), ¥, (j= 1~ 3), , Yi=n/m n
m ; Yo=d S d S ; Y3=
u/N, u ,V
U=UM . (3)
,M (Yla Yz, Y3 ) (2) (3)7

U,‘,/: Ui’M: U/(Y])M

(4)



* 10 20
(4),
12
U= U720 % 1000 . (5)
(4) (5),
Oi_ZU;'(Y_,')M 0 - ( )
: Ui , U’ P Z‘4Ui,’
2
: [ swmscrwitErr |
: : : , | FE : Uy,
» (SPSS)
B
’ v
s ’ | NE: w |
( 2. [ 20] |
21 Fig 1 Bbck dagran of contrbuting
’ weight calulation
w;= UOi /ZU(){- (7)
1W; , Us
2.2
wi= U 72U (8
Tw; , U’
(U= XUs j= 1.-n)
3
31
[7-8]
HZZA},JWL“T]_Z;/- (9)
H Uij' (y‘ i ]' ) (9) 5
arG S X >



e 11

2 ,
3 ;
32
321
. 1405 k', :
780 _
, R R 118 , 19
322
( ) 5 ;
GBI Arcview3 3 , 25m X25m , 118
3 , (3)-(6) 5
( 37
16 25 40
L1 220 £30
4 i 15 #
= 8 % =20
= = 10 H
4 5 10
0 i 0 & & @ a as @ & 0
Py, Pt bt fidoy, Jostdoes osn K Kig Ky - Faadin | i I I I v A
e iR X 1) 34
3 4 5
Fig 3 Contrbution rate of stratm Fig 4 Contrbution rate of slope Fig 5 Contrbuton rate of sbpe shape
7
16 6
R12 = i
£ #
2o &
HR 4 = 2
1
0

L hi ha hs hy hs he hr hs hy Tno huy
BEER

6
Fg 6 Contrbutin rate of elevation

(a=3) :
2= (b~ b)
X2= (bz~ b3),
x3= (bs~ by ).
2 b= Uoinw b2=bi —d bs=bs+ d b= Upine

[ 22— 24]

N NE E SE S SWW NW
30

7
Fig7 Contrbution rate of sbpe agpect

(12)



* 12 20

1
Tablel Statistics of contrbutin rate of landslide backgound factors

(Uy) (Upz) (Us) (Upa) (Uss)
Ty = oo by Uy @y Ay I hy, hy by EN,W
by has Tiy Py Ay Qg \Y% hy, b, hg by, h S, SE
Ky, Py, Ky Ky Az Ay, Ag vV, T hg, hy hy NE, NW, SW
323
(7) (8 1 ( 2):
2
Table2 Contrbuting weight of backgmwund factors of hndslide nMuchuan County
(wy) 014 019 035 013 019
(W) 017 0 16 020 0 11 021
0. 33 Q 31 Q32 0. 35 Q32
0. 50 Q 53 Q 48 0. 54 Q 47
2 0. 35
2 2 o
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Fig 9 H azads zonation map of Fig 10 Densily mspection of hazands
Landslides in Muchuan County zonation of Landslide n Muchuan Coun ty

3
Table3 Varification ofhazard zonaton and d stribu tion density of hndslde
/km? Mo / Mo /(+ lm™2)
301. 4 21 4 9 7.6 Q0 0299
730. 1 519 43 36 4 Q 0589
374. 3 26 7 (69 56 0 Q 1763
1405. 8 100 118 100 - - -
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