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Abstract: Based on the project of “Geological Hazard Investigation and Special Research of Zhenba
County in the Middle River of Hanjiang River” , and combined with regional geological environment o-
verview, remote sensing interpretation and fieldwork, the development regularity of geological hazards in
Zhenba County were studied. According to the results, there are nine conditioning evaluation factors
slope height, slope, slope shape, rainfall, engineering geological rock group, distance from fault, dis-
tance from river, human engineering activity and disaster point density, which were extracted. Then the
judgment matrix of conditioning factors and factor classes were conducted by analytic hierarchy process
method, and geological hazard index was built. Finally the geological hazard of Zhenba County was as-
sessed and the risk of geological hazard map was classified. The results are as follows: (1) the main
types of geological disasters in Zhenba County are landslides, collapses, and debris flows, including 93
landslides, 6 collapses, and 4 debris flows; (2) Geological disasters are mostly developed in concave-
convex slopes, slopes with angles of 0°~10°, slopes with undulations of 0~30 m, and are concentrated

in low mountains with elevations of 500~800 m on both sides of the valley; (3) The risk of geological
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hazard map can be classified into three classes, including high, moderate, and low, with an area of
62.05 km®, 143.43 km* and 224. 57 km’ respectively. High-risk areas are mainly distributed in the
Jingyang River Basin, accounting for 14. 4% of the total area.

Key words: Zhenba County ; geological disaster;distribution ; analytic hierarchy process ;risk assessment
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Fig. 1 The map of tectonic lithologic
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Fig. 2 Distribution of geological disasters types

4 BR300 31 U8 A O R A S KU PR A AR
BER Y (R RR ) How i I 2 R4 0] 43, 1 ok e R
Yyl 20 R o3 S B e B RS T, g3 o
57% 19% 24% ; &4 J& J5 N E B MR L 97
KAMAET, 395 80% ,1% , 19% ; Fiz FE Mk ()
KBRS /N B o S 2 Sk /N R A 3
TS 6 Ab, T B A B s R O LA Xl
KB R 2 AR SR, 4 TR 1k B B
FBEIR B BE A 15 50% 3 % HoR e e T 404, A&
TE AT E 5 34% 1 66% , e A1 it Y
JELH B R 4, e U6 RN KA ) i 75% A
25% ; i BRI A 2 0] 4y, BL R IR A e A 2 S vp
RIPS AT 5 7 BEZK DR AR 43, PR A8 X PN 2 ok R TR
e A i 5 ¥ R A R 43, 3890 1 XU A 0 4 R
TR 53, 2 A A IR AT I, I3 2 e T B
PR ST Y] R4 H IR X, il X S HERRIX

3 MRREHNZ=ELZFAE

F IS E X P 3t o 9 T 2 R T RO I, oK
HRE 90% , I A SCEENIGE TR LT o
TR HEH 8 DA BB B RAREE
e A TR A BRI 2R B K R R, LA
2% IR R RIS T A3 AR AR DG

3.1 FEEEHERE
H A8 B TR 25 0T LUK R 43 B [ T Y 3
AN R AR DEM H2 B il R 2 kb i B

JE B I Ty o) b T v R A Al R A B it T LA
FHFORIEHIE A, th4>0 Jy i H ALY, #h %<0
ALYl =0 T (B 3(a)) . i
BrkFE SRR A5 R 1 ME 3(b) iR,
AL, G FE R AR O BRI R de DN A A0 )¢ 28
MR, BT O BHE MR BN P30 18 I & AR,
FEAE AP T R IG n , th AR BE | 5 R A TR E

J
a
)
bins
<15
- -1.5~1
= -1~0.5
[1-0.5~0
7 1 0~0.5
g 79 0.5~1
.: Ei}li
107°'0” 4107°52'0” 107°56'0” 18°0'0
0051 2 3 4 Miles
(a)
0.7 ~
& 0.6 |-
£
= 05 |-
Coal
g%( 03 |
02 |-
S
= 01|
0 1 1 1 1 1 1 1 J
Y I 5 &
L’\ >o>/ >/,Q /Q‘J S /Q Q‘-{ N 2\ 7\

HES
(b
K3 WM S BOE R
Fig. 3 Relation between the distribution of landslide

sites and slope shape
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Tab. 1 Relation between landslide distribution and slope shape

5iH g
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Tab. 2 Relation between landslide distribution and gradient
s
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Fig. 4 Relation between the distribution of

landslide sites and gradient
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Tab.3 Relation between landslide distribution

and fluctuation
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Fig. 5 Relation between the distribution of landslide

sites and fluctuation
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Fig. 6 Relation between the distribution of

1000

landslide sites and elevation
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Tab. 5 Relation between landslide distribution

and landform
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landslide sites and landform
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Tab. 6 Relation between landslide distribution and

engineering petrofabric
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Fig. 8 Relation between the distribution of landslide

sites and engineering petrofabric
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Tab.7 Relation between landslide distribution and fault
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Tab. 8 Relation between landslide distribution and river
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Fig. 10 Relation between Landslide distribution and river
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Tab. 9 Landslide effect factors of the judgment matrix
A+ Y Yo I TRAH  HWEHE FRKR [T TGS KREEE
W 1 1/5 1/4 1/3 1/5 1/8 1/4 1/7 1/9
e RE 5 1 1/5 /5 173 1/2 1/5 1/3 1/4
g 4 5 1 1/3 1/3 1/5 1 1/6 1/7
THHEA 3 5 3 1 1/2 /5 1/4 /5 177
BT 1 5 3 3 2 1 1/3 172 1/4 /5
TR &R 8 2 5 5 3 1 1/3 1/3 1/4
4355 4 5 1 4 2 3 1 1/4 /5
ARG 7 3 6 5 4 3 4 1 1/3
KERE 9 4 7 7 5 4 5 3 1
F 10 B WEFIARALLERE
Tab. 10 Landslide effect factors of the transitivity matrices
A+ Wi ez e THAH  HBE  WHKR [“350) TRHED) RERE
i 1.0000  0.5240 0.3777  0.3338  0.2352 0.1543  0.1600  0.0818  0.0527
I BE 1.9086  1.0000  0.7208  0.6371  0.4489  0.2945  0.3055 0.1561  0.1005
Hu Y 2.6479  1.3874  1.0000 0.8839  0.6229  0.4086  0.4238  0.2166 0.1395
THRAEHA 2.9959 1.5697  1.1314  1.0000 0.7047  0.4623  0.4795  0.2451  0.157 8
HiFAEE 42513 2.2275  1.6055 1.4190 1.0000  0.6560  0.6804  0.3478  0.2240
THAKER 6.4805  3.3955 2.4474  2.1632  1.5244  1.0000  1.0372  0.5301  0.3414
R 6.2482  3.2738  2.3597  2.0856  1.4697  0.9642  1.0000  0.5111  0.3292
TAEWESh 12.2245  6.4051  4.6166  4.0805  2.8755  1.8863  1.9565  1.0000  0.644 0
KEZE 18.9827  9.9461  7.1689  6.3363  4.4652  2.9292  3.0381 1.5528  1.0000

D=[0.1584 0.3024 0. 4203 0. 4752 0. 6741 1. 0278 0.9909 1.9395 3.0114]"
E=[0.0176 0. 0336 0. 0467 0. 0528 0. 0749 0. 1142 0. 1101 0. 2155 0.3346]"

11 FENEFHNERY

Tab. 11 The weight coefficient of each evaluation factor

Wy e Wk oy TREHE HWBUME KR W RN TR KE A
NE  0.0176 0.0336 0.0467 0.052 8 0.074 9 0.114 2 0.110 1 0.2155 0.3346
. 10704'0” 107°52'0" 107°56' 0”
' 10705" l 107 5‘6 '
Miles
0051 2 3 4
Bl 12 Ho B K fa B v 7 X
Fig. 12 Geological hazard zoning map
P22, G BT AN TR 3, Lok s Az ﬁﬁaﬁcﬁjiff"l:ﬁﬁmffﬂl_%fﬂ" GRS
PB4 JUHIE A IXHY A B 22 2 T IE T2, A2 62,05 km? , R F U E N 1,176 /km?;
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