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Landslide susceptibility assessment based on slope units of mountainous cities
and towns: A case study of Kangding city

WANG Jiazhu, GAO Yanchao, TIE Yongbo, XU Wei, BAI Yongjian, ZHANG Yanfeng

(Chengdu Center, China Geological Survey (Geosciences Innovation Center of Southwest China), Chengdu 610218, China)

Abstract: Susceptibility assessment of geological hazard in mountainous areas plays an important role in geological hazard risk
management. Taking Kangding city as the example, nine index factors including elevation, gradient, slope aspect, curvature,
engineering geological information, distance to road, distance to rivers, distance to fault zones, and the direction and structure of
slope were selected as the evaluation indexes based on slope unit. The critical values were selected from the catastrophe points of the
landslide ratio curve and weight of evidence curve to determine the factor states on dividing the entire factors interval and the
distance to road was removed because of correlation analysis for each influencing factor. Based on the weight of evidence, the
Susceptibility assessment was developed. The method of reduction coefficient was used to evaluate the susceptibility accurately for
slope units that already had treatment projects. Combine with field investigation results, the study area was classified into four zones

with different levels of landslide susceptibility: landslide extremely high-prone area, landslide high-prone area, landslide moderate-
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prone area, and landslide low-prone area. The results show that extremely high-prone area were mainly distributed in the Lucheng

Town of Kangding City and Erdaqiao village in the north. Meanwhile, high-prone areas were mainly distributed on the side of Yala

River, Zheduo River, and Wasi Valley. After the reduction of the slope unit where the treatment projects are located, the area and

landslide ratio of extremely high-prone areas decreased from 11.21% to 8.42% and from 4.03 to 2.3 respectively. The research results

were in good agreement with the distribution of known landslides, and the accuracy of the assessment is about 77.8%. The landslide

susceptibility assessment results obtained in this paper reflect the distribution of landslides in the study area, providing technical

support for the refined risk assessment of mountainous cities and towns.

Key words: Susceptibility; slope units; weight of evidence; treatment projects; mountainous cities and towns
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el 3 19.21 9.68 32.93 0.29
= 12 16.7 38.71 28.62 1.35
] 14 6.54 45.16 11.21 4.03




648 DU R o (3)

100

60

40|

TF 581X 78 3 1 AR 20 4 %

0 20 40 60 80 100
WFFCIX By R MR T AL R AT 43 H/ %
5 BARSEMERITMEL
Fig.5 The evaluation curve for landslide susceptibility

assessment

Tl G AN (i, N2 5 TR IR BRSO 1 3 B o
VMY, ARME B M 55 T IR %) T 3 3 I A
o ARSCR AT R EGE, X RIR T O IR H
Wi B AE R BT HEA T 5 R R AR AT

FE TR SEA R, £ 2R Q3B T
TR A MY (GB/T 32864—2016) ), & Tk fa
TEREBHI RIS Fs<1.05 BIR K FaE BEAREIRS,
Fs=1.15 FRERA . P, A OB E AR5 X i b
16 AT RS E M AR 1.05, 16 B W Rt R R
R 1S, Pris R B 0.91, Prid 5 i X P i A
E o R EILE 6.

Wi by kX FEAE R T RE T, A 23 4}
e raor, WA 4.91 ke, G5 6 kb, FF A
FRREE T IR =S A s = R XA 69 A4S
BRI BATT, RAN 21.37 ke, A& Wk 16 &b, 25
DL TRIFGE AU B AR Hh o e IX R 5 & X A
127 AR AT, AR 32.07 km?, A5 W B
9 kb, TRHAHE NABEHICHITEE R 5. [FRIFE,
Wit Ty A T, W R T (AR S
KAERT 5 AL 11.21% B2 8.42%, MUY R i
4.03 FEALZE 2.3(&] 7), FALEH R T RGBS O
T, M i G e DX TR 3 B o TR LG ] BB R AT
A THA S DL
44 BIEMIAEN

WRGE X T A5 1 I 4%, NS T REIG B2, A
G R B K, W FE s . BRI )
A A, R TR RN 5 A DX e, R SR A
FEYREE | 2838 S SL A D B R 5 48 g e e T
TR, WAZTF A2 38 JED L B 1 084 T 78 43 R FBE,

Ee IHEAEBIAMRXBAMDHE
Fig. 6 The susceptibility map of treatment projects for

landslides
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Table S The statistical table of treatment project for slope

unit
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&g W¥H WM Mk e xR
& 2 11.73 6.45 20.11 0.32
i 7 20.34 22.58 34.86 0.65
= 16 21.37 51.61 36.62 1.41
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Fig. 7 Comparison diagram of landslide number and

landslide ratio under each working condition
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