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Abstract: Inner Mongolia Autonomous Region has abundant mineral resources, and strong mining
development activities within the region have become important triggering factors for geological disasters
such as landslides, collapses, and ground subsidence. This paper takes Dongsheng District, Inner Mongolia
Autonomous Region as the research area. First, it carried out the identification of geological hazards through
InSAR and optical remote sensing technology, and found out the distribution and development characteristics
of geological hazard points in the study area. Then, based on the disaster-prone geological environment of the

study area, it is of great significance to construct an evaluation index system respectively of the two types of

Wr#s B #A: 2024-12-03; f&[E HH#A: 2025-01-01

EET: b E SR BE A 2 34100 5 (s 3RRH5T [2023]07)

F—1EE: H/NR(1992—), B, S G T RRIN, DA b 50 ¢ 8 U AN J T YA 5T, E-mail: 1206587909@qq.com
ERESE: R (1987—), I, m g TRRIM, DA Hi 5T 5 3 B T U8 O 5 T (19 F5T, E-mail: 460062925@qq.com


https://doi.org/10.3969/j.issn.2097-0013.2025.02.006
https://doi.org/10.3969/j.issn.2097-0013.2025.02.006
https://doi.org/10.3969/j.issn.2097-0013.2025.02.006
mailto:1206587909@qq.com
mailto:460062925@qq.com

FTaEFE2M TN, SR A X B I fa i PN RIS 305

hazard as the completely different formation mechanisms and control factors of collapses, landslides and
ground subsidence, and then the susceptibility evaluation of geological disasters was completed using the
information method. Finally, based on the susceptibility evaluation results, using rainfall and mining activities
as the further inducing factors, evaluation models were constructed respectively to complete the risk
assessment of geological hazards. The research results show that the areas with extremely high, high, medium
and low risk levels of geological disasters account for 6.74%, 22.02%, 38.38% and 32.86% of the entire area.
The extremely high and high hazard areas are mainly located in the central, northeastern and the southern
region of the study area, which is basically consistent with the main distribution areas of mining, indicating
that this risk assessment model isreally accurate. The research has proposed a county-wide geological hazard
risk assessment model suitable for mining disturbance areas. The assessment results have good reliability for
the construction of different index systems and assessment models for the two types of hazard. The research
results have good demonstration and promotion value for geological hazard risk assessment in other similar
areas in the Inner Mongolia Autonomous Region.
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Fig. 1 InSAR remote sensing interpretation map of geological hazard in Dongsheng District
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Fig. 2 Evaluation index system of ROC curve statistical analysis results
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Fig. 3 Classification map of evaluation factors for geological hazard susceptibility in the Dongsheng District
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Table 1 The Information values of factors in the susceptibility evaluation model of
ground collapse in the Dongsheng District
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Table 2 The Information values of factors in the susceptibility evaluation model of
collapse and landslide in the Dongsheng District
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Fig. 4 Susceptibility evaluation map of collapse and landslide in the Dongsheng District
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Fig. 5 Susceptibility evaluation map of ground collapse in the Dongsheng District
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Fig. 6 Susceptibility evaluation map of geological hazard in the Dongsheng District.
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Table 3 Comparison between susceptibility classes and actual geological hazard distribution in the Dongsheng District

Gy RS A (km?) TR L (%) RESHE ) TR (%) KE R (A /km?)
E[E 4835 223 5 5.8 0.010
fik 736.8 34.1 9 10.5 0.012
h 640.2 29.7 11 12.8 0.017
[ 299.8 139 61 70.9 0.203
Bt 2160 100 86 100
H=sx(1~) IR HET ECAB L. 30 1 BB 45 10 4,

Ko, H b ik FE a8 5L, S K F 5
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(DB15/T 2040-2020) (1 52y (135 D41l b B
H)51, 2020) AR ST A S, AR TAEX AT

30 4F | 50 4F | 100 4F 1Y fe K H R RN A 53 51 R
396.6 mm, 470.4 mm, 516.3 mm, 578.4 mm.

(2)REIE L HFR

W58 X MR IE AR REAE 4340 5 R R B
BEUF W AH DG, BRI 1 AT 3 — 20 fR7 Ak R FH L 3RO A8
AARAEAE A AR SR 1 Bl X) b 5T PR3 114 52 1
FE, B M FIE AR MR AN, AR TR, SR TG Sl% i
JoT B Ak T b A5 ) 5 T 41 20 5 R RIS LB
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Fig. 7 Results of hazard assessment under extreme rainfall conditions with different return period in the Dongsheng District
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Fig. 8 Results of geological hazard assessment under the influence of mining activities in the Dongsheng District
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Table 4 Comparison between hazard classes and actual geological hazard distribution in Dongsheng District

TR P T A (km?) TR T EE (%) RFE A (4h) IEE R H (%) I E R E (Ab/km?)
ik 709.829 32.86 4 4.65 0.006
S 828.9968 38.38 11 12.79 0.013
[ 4755246 22.02 32 37.21 0.067
e 145.6496 6.74 39 4535 0.268
At 2160 100 86 100 0.040




541 45 55 2 1)

TI/NRSE: WS AR X B BUR F R T AT e 315

T 6.74%. 22.02%. 38.38% Fil 32.86%, H 1 # =
R G X A T TAEX A28 AL A&
A BB A b X, 55 DX PR S SR 11 40 AT b X
BRI G o

i T Az A R 2R, R LRSI
fa 5 VARG B2 AUC fHIR %) 0.84( 1% 10), KM
P45 S RE 0% 35 - b S BT 9 IX b 3 A 6
P23 [ A R AIE

1.0 +—o—o—o o oo oo
0.9
0.8
0.7
B 0.6
0.5
® 0.4
0.3
0.2
0.1

0

0 0.2 0.4 0.6 0.8 1.0
15

P10 32 MR it 2k

Fig. 10 ROC curves of geological hazard assessment
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