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Susceptibility assessment of geological hazards based on susceptibility
quantitative factors: A case study in Qijiang District, Chongqing City

ZHANG Fujin', XU Shulin®, WANG Ping', CAI Cheng', CHEN Yi'
(1. Chongging 208 Institute of Geological Environment Co. Ltd., Chongqing 400700, China;
2. Chonggqing Planning and Natural Resources Bureau of Beibei District, Chongqing 400700, China)

Abstract: Qijiang District is a high-risk area for geological hazards in Chongqing. In this study, Qijiang District is selected as
the research area. Based on the topography, geomorphology, geological structure, and DEM data of the region, seven main
factors of geological hazards within slope units were extracted, including slope structure, slope gradient, density of geological
disaster points, engineering geological lithology, distance to the water system, inclination angle of rock strata, and geological
structure. These factors were quantitatively analyzed and combined with field inspection of geological hazards to revise the
weights and grading of each factor. The analytic hierarchy process was used to evaluate the susceptibility of geological hazards
within slope units. Through this process, this study aims to establish a geological disaster susceptibility evaluation system
suitable for Qijiang District.
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Fig. 1 Distribution map of geological hazards in Qijiang District
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Table 1 Quantitative index of susceptibility factor of

slope structure
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Fig.2 Classification chart of each evaluation factor in the study area
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Table 2 Quantitative index of susceptibility factor of the point
density of the disaster-pregnant body
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Table 3 Quantitative index of susceptibility factor of
engineering geological lithology
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Table 4 Quantitative index of susceptibility factor of
slope gradient
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Table 5 Quantitative index of susceptibility factor of distance
from water system
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Table 6 Quantitative index of susceptibility factor of
inclination angle of rock strata
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Table 7 Quantitative index of susceptibility factor of
geological structure
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Table 8 The weighted value table of the hierarchical analysis
for landslide influencing factors
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- 141 -
&8
! VL‘, ) — . —
A R A Y LR
I ~0.49 0.15
I, -1.22 0.12
I, 0.08 0.17
I 0.20 0.17
TAMFEAA 015 :
I, -0.80 0.14
1, 0.52 0.18
I, -4.55 0.00
IR —2.40 0.08
(0, 10] —0.31 021
(10, 20] 0.20 0.30
(20, 30] 0.16 0.29
e (30, 40] -0.61 0.16
1©) 020 40, 50] -1.38 0.04
(50, 60] -1.62 0.00
(60, 70] / /
>70 / /
<0.2 0.64 0.25
[0.2, 0.4) —0.39 0.20
Wik Z B [0.4. 0.6) -0.38 0.20
/km 015 106,08 ~0.57 0.19
[0.8, 1.0) -1.16 0.16
=1.0 ~4.35 0.00
(0, 10] 0.18 0.25
(10, 20] -0.09 022
(20, 30] 0.48 0.29
%E (30, 40] -1.70 0.04
/)EO) 0.08 (40, 50] -2.06 0.00
(50, 60] -1.86 0.02
(60, 70] / /
>70 -0.47 0.18
(0,0.5] 0.51 0.17
0.5,1] 0.01 0.13
(1, 1.5] —0.63 0.06
(1.5,2] -0.08 0.12
N (2,2.5] -0.26 0.10
EEM/EfE?“J 005 (253] 0.23 0.15
(3,3.5] -0.99 0.03
(3.5,4] -1.30 0.00
(4, 4.5] -0.95 0.03
(4.5,5] —-0.77 0.05
>5 0.29 0.15
5 REIE T
N /N
Iij =In-* 2)
S,/
K N; iR 2 1) ¥ L T AR /km?;

N——F5E X ST A /km?;

S;

I;

iR 2 7 B PN b T A kms
S—— WP 5T X PN Hb 2 T AR km?
iR DX 5 K A B



142 -

Hh T B S B R oA AR 553

x9

Table 9 The weighted value table of the hierarchical analysis

5

PAF

B &5 R RS ENERER

for the collapse influencing factors

R O S Y R L
WK -2.78 0.00
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v 0.20 I, i B
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Fig. 3 Zoning map of geological disaster susceptibility assessment in
Qijiang District
4 RRRITIE
A XTI 5 a(2018—2020 4F ) fY 51 i b Ji ¢ 3 K



2023 4E

KE 4, e T RN TR E 5 R PR —— DI R LIX Sy 1 - 143 -

R10 MERRESEMSREGITR
Table 10 Statistical table of geological disaster
susceptibility zones

5 B, EHoKX o hHEX AKX FEHGEX
R A km? 519.99 1021.29 598.93 47.27
5 /% 23.77 46.69 27.38 2.16
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b o kX, H 33.33%; 44 TR S R IX, b T
7.85%; AE 5y K IX AR e A= (I )15, 55 AR YR ML 9 536 19 5
B AE AT (£ 1)

11 EERR(E)ERRMERITR
Table 11 Statistical table of geological disasters (hazards)
susceptibility in recent years
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