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Geological Hazard Susceptibility Evaluation Based on AHP and GIS in Zhouqu County, Gansu

JIA Lina, CHEN Shichang

(Key Laboratory of Groundwater Engineering and Geothermal Resources of Gansu Province, Geological Environment Monitoring

Institute of Gansu Province, Lanzhou 730050, Gansu, China)

Abstract: Zhouqu County is a rare national area with a high incidence of landslides and debris flows, and its
disaster prevention and mitigation work is challenging. Relying on the 1 : 50 000 geological disaster risk survey
work in Zhouqu County, we deeply analyze the geological conditions for disaster, select 11 evaluation factors of
geological disaster frequency ratio, geological disaster area modulus ratio, geological disaster volume modulus
ratio, slope, slope change rate, slope shape, cutting depth, gully density, rock and soil type, faults, vegetation in-
dex, establish an evaluation model using analytic hierarchy process (AHP), determine the weight assignment of
each factor, and use The GIS platform was used to comprehensively evaluate the vulnerability of geological dis-
asters in Zhouqu County.. The results show that the areas of extremely high-prone and high-prone areas are

68.98 km” and 390.9 km’ respectively in Zhouqu County, Gongba River Basin, middle area of Zhouqu section of
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Boyu River Basin , where people and properties are concentrated. The corresponding areas of the middle-prone

and low-prone areas are 1 166.21 km” and 1 387.76 km”, respectively. The research results provide references for

the overall planning of Zhouqu County and geological disaster prevention and control.

Keywords: geohazards; susceptibility asswssment; disaster formation conditions; analytic hierarchy pro-

cess (AHP); Zhouqu County
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Tab. 1 Slope shape statistics corresponding to

collapse and landslide
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Tab.2 Statistics of collapse and landslide occurrence in differ-

ent slope gradient intervals
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Tab. 3 Statistics of collapse and landslide occurrence in differ-

ent slope height intervals
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(M) (% (D (% (D) (%
1 0~10 0 0.0 0 0.0 0 0.0
2 11~20 26 15.1 26 18.6 0 0.0
3 21~30 42 24.4 42 30.0 0 0.0
4 31~40 45 26.2 43 30.7 2 6.3
5 41~50 27 15.7 19 13.6 8 25.0
6 51~60 13 7.6 10 7.1 3 9.4
7 61~70 7 4.1 0 0.0 7 21.9
8 71~ 80 7 4.1 0 0.0 7 21.9
9 81~90 5 2.9 0 0.0 5 15.6
4 it 172 100 140 100 32 100
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2 51~100 31 18.0 23 16.4 8 25.0
3 101~200 41 23.8 35 25.0 6 18.8
4 201~300 19 11.0 16 11.4 3 9.4
5 301~400 23 13.4 21 15.0 2 6.3
6 401~ 500 9 52 9 6.4 0 0.0
7 501~ 600 8 4.7 8 5.7 0 0.0
8 601~ 700 6 3.5 5 3.6 1 3.1
9 >1700 6 3.5 5 3.6 1 3.1
&1t 172 100.0 140 100.0 32 100.0

S v R R KN AR 7 A TR
LR AL PANE & ks IF 3 /7N I 3 SN K
by KB S (FEEHE 100~400 m 22 [A])D AYFE M
FERKRZ, HRERY . RIEgEIER, im0~
100 m DX [ 4, 3 35 & A= 0 R B8 L R e, B

(2 XF I A1 3L 114 52 1

B0 A7 00 MU S 2 A SR I A L
SERE | I R URUAR X R 22, LA Ve A T TR
CHKAESE, 2014a) .

T Ve A TE R AR S Ty . XX
124 08 A I A 1) B A HET ST (R DRI,
-2 9 IR 10%~50% BT84 5 B AR 75.8%,
8 A I X JR) £ 980 AR B I o 8 A A B A2 Bl i

x4 REREDNESITE
Tab. 4 Statistics of longitudinal slope of main gully of debris flow

L i e A i 28 Y by KRR
e FWHPS (%) AR (R
(%) WrEw KA wmek  hhk  HK
1 <100 13 10.5 13 0 0 10 3
2 100~ 200 37 29.8 37 0 0 37 0
3 200~ 300 29 234 29 0 0 27 2
4 300~ 400 16 12.9 16 0 1 13 2
5 400~ 500 12 9.7 2 0 1 10 1
6 500~ 600 11 8.9 10 1 0 9 2
7 600~ 700 4 32 3 1 0 1 3
8 700~ 800 1 0.8 1 0 0 0 1
9 > 800 1 0.8 1 0 0 0 1
fit 124 100.0 112 2 2 107 15
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Tab. 5 Statistics of debris flow in different slope ranges

P o5 EE A4 Je A i m by KR
S BEXEIC) YA (5D
(%) AW KAR HMok  wak  RH K

1 <25 2 L6 2 0 0 2 0

2 26~ 35 46 37.1 45 1 1 44 1

3 36~45 54 435 54 0 1 46 7

4 46~ 55 15 12.1 14 1 11 4

5 >55 7 5.6 7 0 0 4 3
&t 124 100 122 2 2 107 15
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Tab. 6 Statistics of debris flow in different watershed areas

oy TORERL REVHE e A i S o KRB
A (km") (%) (%) RAWw kAR wmhk hHEk B K
1 <1 40 323 38 2 1 31 8
2 1~5 37 29.8 37 0 0 34 3
3 5~10 13 10.5 13 0 1 11 1
4 10~20 9 7.3 9 0 0 8 1
5 20~ 50 16 12.9 16 0 0 14 2
6 50~ 100 8 6.5 8 0 0 8 0
7 > 100 1 0.8 1 0 0 1 0
&it 124 100 122 2 2 107 15
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Tab. 7 Statistics of debris flow in different relative elevation ranges
o ML RAREE T8 A1 i e R o KR
I (m) %) (% REW kA wHE WB%E KH%
1 <200 4 32 4 0 0 4 0
2 200~ 500 17 13.7 16 1 0 15 2
3 500~ 1000 42 339 41 1 1 33 8
4 1000~ 1500 31 25.0 31 0 1 27 3
5 1500~ 2000 21 16.9 21 0 0 20 1
6 >2000 9 7.3 9 0 0 8 1

&t 124 100 122 2 2 107 15
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Tab. 8 List of data sources
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Map of Disaster-prone geological conditions in Zhouqu County

23 FMEER
TR F Ty AN R PR & RPN 45
N N = VAl B I e BV TS R B f i & ] S
HEATIH— A AL B, B 2 AR, 32 FH GIS A% 1155
#8 TH, Smab s, BARTEAN LR

+ W, X, (D

w, FEVE T

Y=wixi +wyXx, + wixs+

_th'YﬂgEIﬁ‘ﬁ ﬁ'wl\ Wyt
“x, AV PR X6 1y AR A

X\ X"t



5513 B4 HE T AHP FI GIS B9 ith o Rk 2 5 & METEAR 29
S N
. :wfk‘é@ o~ A
e e
R Xy %
."\ °.ﬂ;ﬁa:ﬁ?:ﬁ;;- i
: ‘wfﬁ AR
L (X' o, %
o ?..J:
."w,..'
2F
ey e
oz S8 %
Ag 5
o 0'.
- i
L ]2 gt e Gl
bk .
l:|3 93 .o »,
[~ ]4 Pl | i
s 7.2
[Je
0 10 20 km
LR, 2. W 3. RAW; 4. B 5. KR; 6. B5
E2 FfrEEMRRESHE
Fig. 2 Map of geological hazard distribution in Zhouqu County
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Fig. 3 Evaluation index system of geohazards susceptibility
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Tab.9 Quantitative list of disaster-pregnant geological conditions
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Fig. 6 Division of geohazards susceptibility in Zhouqu County
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Tab. 10 Statistics of geohazards susceptibility

b RE R 6 8 X ] 1A AR (km®) MBS (%) X P RE S5 (D) AR 2 L
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"5 KIX 0.4199~0.699 3 390.9 12.97 149 3.842
e 55 & IX 0.6993~0.7019 68.97 2.29 71 10.369
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