5555 % 45 3 ] jt Im E Vol. 55 No. 3
2022 AR (BN 225 HD NORTHWESTERN GEOLOGY 2022(Sum?225)

DOI:10. 19751 /j. cnki. 61 = 1149/p. 2022. 03. 028

E T RF - FR #RHEB 5 S5 2 HEEH
LA B B 451

Lofl, EARY T FERi L 2L, Faak

(LB LR TS B A BRA 7 L BRPE P2 71006852, F5 42 RH K2 Hb BT 5 BRI 2 e
BEVE P42 710054 ;3. BV HLAI SEAL A IRA T LBRPE P 710000)

H OEARHARIN AR FRERBRI T AL ARG EEF R, ARG LRI LHETFM
B AR, AEAAUARMARAE R (RF) (SRR IR (FR) A A sh AR, 4 5 2 AP AR a9 R AR M, 22 S R AL
AR F AR (RF - FR) 7R H A WIFN., AMmERAFRR, LR G K& L E
W B Wk MR GEWT BAGFE R MR FEHM B IE R WU BERK BETAGEEAKAESF
14 R % v B F 32 5403 & , £ A Spearman 7 ik A & B -F A R B3 AT AT B IR AR KR E S 3R
XM GAFENEF A TR TS B E(RPD) #HATENE F o, 225N . OF k%
FELELKRAFHBESZAMXPESEMLLE, REEM S, QFR.RF.RF - FR # & #n & 5 3
% 84.3%.90.1%.95.0%,RF - FR # # 4 FR RF A M4 E 5> AR & T 10. 7% .4. 9%,
@RF-FR BB RELLD MG H LR sk FRIRF ARA 53325 T 15.89%.5.29% .,
KPR A A R LA A AR R RF -FR B A Bk st &% E

hESEE P642. 22 MERARAARD A XEHE:1009-6248(2022)03-0335-10

Assessment of Landslide Susceptibility Based on RF — FR Model:
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Abstract: The assessment of landslide susceptibility is an important means to guide the preliminary
early warning and forecast of regional landslide. In order to improve the accuracy of landslide sus-
ceptibility evaluation in county area, random forest model (RF) and frequency ratio model (FR)
were used as the basic models, and RF — FR was established to evaluate landslide susceptibility

combined with the advantages of the two models. In Lueyang county domain for the study area,
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selection of elevation, slope direction, slope, formation, surface roughness, the distance from the
fault, curvature and the distance from the road, terrain humidity index, the distance from the riv-
er, a database of 14 factors such as rainfall, by adopting the method of Spearman correlation anal-
ysis of each factor, eliminate topographic relief degree of three high correlation of evaluation fac-
tors, and evaluate the relative point density (LRPD) based on landslide factor analysis. The re-
sults show that: (Dthere is a negative correlation between the distance between landslide disaster
points and linear factors, that is, the closer the distance is, the more disaster points are. @ The
prediction rates of FR, RF and RF — FR models are84. 3% ,90. 1% and95. 0%, respectively.
Compared with FR and RF models, the prediction accuracy of RF —FR model is 10. 7% and 4. 9%
higher than that of FR and RF models. @ The proportion of landslide disaster points in high and
extremely high-risk areas of 4RFmurFR model is 15.89% and 5. 29% higher than that of FR and
RF model, respectively.

Keywords: landslide susceptibility; frequency ratio model; random forests model; the RF - FR
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Fig. 1 Geographical location and landslide points distribution in research area
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K —0.197 0.004 —0.042 0.272 —0.042 —0.190 —0.108 —0.079 0.123 0.134 1. 000
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Tab. 2 Grading standard, frequency ratio and LRPD value of each evaluation factor

WA o KE M it % FR (i LRPD AN o KER it % FR f& LRPD
¥ ™ 1 (4~/km?) ¥ ™ ™ (4~/km?)

559~924 m 214 620 099  2.421 0. 383 1.16~1.28 50 564 713 0.621 0.098

924~1 143 m 157 963 750  1.143 0.181 E 1.28~1.48 7 183 317  0.268 0. 042

A 1143~1375m 62 885 122 0.491 0.078 1.48~3.72 2 30 784 0.456 0.072

1375~1 695 m 9 433 622 0.146 0.023 <1000m 193 1541 574 0.878 0.139

1695~2 399 m 3 219 589 0.096 0.015 1 000~2 000 m 95 440 982 1.512 0.239

—1°~0° 0 178 0. 000 0. 000 F  2000~3 000 m 59 410 785  1.008 0.160

337.5°~22.5° 45 381495  0.828 0.131 3 000~4 000 m 41 242 749 1.185 0.188

22.5°~67.5° 47 395 367  0.834 0.132 >4 000 m 57 486 092 0.823 0. 130

67.5°~112.5° 38 364 225  0.732 0.116 <0 321 1970 574 1.143 0.181

B 112.5°~157.5° 62 413917 1.051 0. 166 G 0~1 100 901 622 0.803 0.123

157.5°~202. 5° 95 401 553 1.660 0.263 >1 24 349 986 0.497 0.076

202.5°~247.5° 66 387 784 1.194 0. 189 <500 m 235 898 275  1.836 0.291

247.5°~292.5° 55 385476  1.001 0.159 500~1 000 m 86 750 091  0.804 0.127

292.5°~337.5° 37 392 187  0.662 0. 105 H 1000~1500 m 46 341 375 0.945 0. 150

0°~10° 94 401 949 1,641 0. 260 1 500~2 000 m 45 566 299 0.558 0.088

10°~20° 129 765 279  1.183 0. 187 =2 000 m 33 566 142 0.409 0.065

C 20°~30° 136 916 899  1.041 0. 165 2.0~4.9 113 966 987  0.820 0. 130

30°~40° 75 740 158 0.711 0.113 4.9~6.4 165 1092 785 1.059 0.168

>40° 11 297 897  0.259 0. 041 1 6.4~8.6 114 852 716 0.938 0. 149

15 0 63928  0.000 0. 000 8.6~12.4 36 151 008  1.673 0. 265

2 —R¥ 6 237 870 0.177 0.028 12.4~33.9 17 58 686  2.032 0.322

3-—B/L 12 214 531 0.392 0. 062 <500 m 194 833 630  1.633 0. 259

4-=B4 28 232 187 0. 846 0. 134 500~1 000 m 98 551 062 1.248 0.198

5 —f1 4] 10 813 04 0.863 0.137 J  1000~1500m 54 565 020  0.671 0.106

v 6 —Jed s 139 643 924  1.515 0. 240 1 500~2 000 m 43 567 780  0.531 0.084

TR 138 1291 160 0.750 0.119 >2 000 m 56 604 690  0.650 0.103

8 —HLFi £ 19 50 974 2.615 0.414 705~743 mm 44 313 031 0.978 0.156

9 - A4 74 248 266 2.091 0.331 743~773 mm 115 966 779 0.828 0.132

10 -7 % 19 58 038 2.297 0. 364 K  773~801 mm 87 884 335  0.685 0.109

1.00~1.07 221 1415032 1.096 0.174 801~828 mm 104 606 854  1.193 0.190

- 1.07~1.16 165 928 336 1.247 0. 197 828~867 mm 95 351 183  1.883 0. 301
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Fig. 2 Evaluation factor classification
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Tab. 3 Percentages of landslide susceptibility
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