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Abstract: To address the problem of low prediction accuracy of landslide susceptibility evaluation model due
to the difficulty of knowledge reuse and generalization of shallow machine learning model, this paper takes
Lueyang County, Hanzhong City, Shaanxi Province as the study area and uses deep random forest to build a re-
gional geological disaster susceptibility evaluation model to improve the prediction accuracy. Firstly, based on
the research results of landslide mechanism in Lueyang County, nine factors such as slope, relative height differ-

ence, slope direction, slope type, engineering geological rock group, fault distance, river system distance, road
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and railroad distance, and vegetation cover are selected as susceptibility evaluation indexes; secondly, the study

area is divided into 5 m x 5 m raster cells and the values of evaluation factors are extracted and input into the

depth random forest evaluation model; finally, the susceptibility evaluation map of the study area is obtained.

Based on the evaluation results, geological hazards in Lueyang County can be classified into four levels: very

high susceptibility, high susceptibility, medium susceptibility, and low susceptibility, with the proportion of area
being 5.31%, 22.97%, 42.11%, and 29.61%. The classification results are consistent with the actual develop-

ment of geological hazards and reasonably reflect the overall characteristics of geological hazard distribution in

the study area. In addition, the area under the ROC curve of the geological hazard susceptibility prediction mod-

el of deep random forest is 91.2%, which is higher than 86.3% of the random forest prediction model, indicating

that the model is reasonable and feasible, and can provide new ideas for the evaluation of regional landslide

susceptibility.

Keywords: landslide; Lueyang County; susceptibility evaluation; Deep Random Forest Model
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Tab. 1 Weighted information values of individual evaluation factors
¥ B SiCkm®) Ni(4~) I
<10° 10.535 625 8 —0.085 244
10°~20° 13.396 1 21 0.639 636
200~ 30° 3577955 46 0.441342
e g
30°~ 40° 54226925 38 -0.165 514
40°~ 50° 38.6219 12 —0.978 836
> 50° 13.119 575 12 0.100 879
16~175m 24.930 925 53 0.944 260
175~238 m 55.388 15 46 0.004 353
AR X g 22 238~300 m 49.224 425 29 -0.339017
300~379 m 26.436 65 8 -1.005 232
379~ 605 m 9.698 6 1 —2.081 904
0~ 45° 23.746 850 21 0.067 150
45°~90° 21.137 625 23 0.274 517
90°~ 135° 17.924 900 10 -0.393 528
135°~ 180° 18.869 250 14 —0.108 399
W 1)
180°~225° 20.641 625 26 0.420 864
225°~275° 22.018 400 18 —0.011 429
275°~315° 20.152475 13 —0.248 300
315°~360° 21.185 550 12 -0.378 335
<-0.5CMIJE ) 11.1099 12 0.267 147
i == ( g;;/ol; ; 143.597 119 0.002 190
>0.5CMIEH) 10.969 775 6 -0.413 307
IR 65.882 425 40 -0.308915
- e IR i A 40 29.980 725 13 —0.645 528
N AH ] A 2 58.766 425 46 —0.054 852
N e 11.050 425 39 1.451 170
<100 m 31.79 26 -0.010915
100~ 200 m 25.87 26 0.195 167
W 4 B 200~ 500 m 49.79 53 0.252 595
500~ 1000 m 34.60 23 -0.218 224
> 1000 m 23.64 9 —0.775 554
<200 m 69.69 86 0.400 425
— 200~ 400 m 5238 31 —0.334 384
. 400~ 600 m 27.98 17 —0.308 056
600~ 800 m 11.37 1 —2.240 549
> 800 m 428 2 —0.569 794
<100 m 18.99 58 1.306 584
EAK. B 100~ 500 m 46.12 41 0.072 488
05 5 500~ 1000 m 38.06 14 -0.809 915
1000~ 1500 m 26.29 11 —0.681 226
>1500m 36.23 13 —0.834 794
—0.41~0.07 1.88 0
0.07~0.32 7.64 26 1.415 100
NDVI 0.32~0.52 26.25 56 0.947 905
0.52~0.68 91.74 50 —0.416 840
0.68~0.84 38.18 5 —1.842838
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County base on Random Forest Model
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Tab. 2 Comparison of susceptibility classification and actual landslide occurrence rate
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