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Abstract

This study focuses on the poor integration of landslide susceptibility assessment and disaster-causing
mechanism, which hinders the formation of a complete “assessment-mechanism-prevention” system.
Taking Nandan County, Guangxi as the study area, a BP neural network was used to evaluate landslide
susceptibility using nine factors: elevation, slope, relief, lithology, distance to faults, rivers, roads,
NDVI, and annual rainfall. The coupled disaster mechanism was analyzed from three aspects, and key
controlling factors were identified. Results show that extremely high- and high-susceptibility zones
account for 20.6% and 27.4%, mainly distributed in mountain-hill transitions, faults, rivers and min-
ing areas. The high-risk combination includes slope > 25°, weak lithology, distance to faults < 2 km,
rainfall > 1200 mm and distance to roads < 1 km, with a landslide density of 0.121/km?2. Lithology,
slope, rainfall, distance to faults and roads contribute 93.6% cumulatively. This research establishes
an integrated framework and supports landslide prevention, mine restoration and spatial planning
in Nandan County.
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Figure 1. Distribution map of landslides in the study area
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Table 1. Sources of research data
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R IE R A PRSI : | > 0 RoRiZ N T goig I B g B e, Eik
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H0.719. WML 23.24%, ANFIEZNREL, NS KA O IX . R OB ER A & 800m
XAk fae . NRiGshes, WD . SN OmHIR 7, >50°WEEAM (S R8Ik 1.211, fetk%;
G DN TR N E s hBE AR 2 BHEEE, W > 25 R BUKX . HEE R E
b, AREARXAE B 0.551. 1HIE K EE 37.29%, 552 NFETEBN M EARAEE >80 m X S A H B A AR
S, RPANKIESIEM R T BRI R . AR B, VI B 4[5 B &5 5(0.866), &%
IR IV B 255 B 0.346. 1YL EL 41.08%, Afk EEIEYCATE: KA S B ERIC, 1B
WAKE . WiZIEES 5 RMEFAAMIE, 3 km fiE2m s 15 S5 0.289. M A7 Lk 67.56%, FEWZ <2
km bl KBS H5 . BHIEEE 0~2 km X [Al{Z R & 0.913. 13k G EE 78.91%, LIWIMITZA A E, <1 km N
Wt B Ry o BRI 0~3 km I (5 B & 0.771. I NIk 67.02%, 78 257 52 XK 2 3% P& Ik . NDVIIX
o X HE 64.86%, i m XK BIMES . EXRERE 1300~1500 mm {5 E & 0.213. WL
79.45%, >1200 mm JOCEEARBIME . 27 b, BE > 25°, B HERE. FERE <2 km MREHEEE
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Table 2. Statistical table of information quantity for each evaluation factor
=2 HFHMEFERESITR

RS 53 2% [X ] o2 L% W HUA W & L% fFEEME
(210, 516] 11.32 43 23.24 0.719
(516, 667] 18.67 40 21.62 0.146
EifE/m (667, 800] 22.48 53 28.64 0.243
(800, 928] 30.12 42 22.70 -0.282
(928, 1220] 17.42 7 3.78 ~1.526
0, 25] 27.09 72 38.92 0.362
(25, 35] 62.11 103 55.67 ~0.109
YRl
(35, 50] 11.63 9 4.86 -0.781
(50, 88] 0.16 1 0.54 1.211
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(0, 45] 21.50 69 37.29 0.551
(45, 80] 32.23 72 38.91 0.185
FEARE/m (80, 117] 27.42 29 15.67 -0.559
(117, 168] 14.67 11 5.94 -0.903
(168, 434] 4.08 4 2.16 —0.635
I 14.65 10 5.41 —0.990
I 20.18 22 11.89 —0.530
Fagica I 31.11 55 29.73 —0.045
v 29.06 76 41.08 0.346
Y% 5.01 22 11.89 0.866
(0,3] 50.57 125 67.56 0.289
W J2 P 59 /km (3, 6] 29.05 46 24.86 -0.156
(6, +0] 20.37 14 7.56 —0.990
0,2] 31.68 146 78.91 0.913
— (2,4] 17.93 24 12.97 -0.324
(4, 6] 13.06 3 1.62 —2.086
(6, +o0] 37.32 12 6.48 -1.749
(0,3] 31.01 124 67.02 0.771
— (3, 6] 28.55 48 25.94 -0.096
(6,9] 2211 10 5.41 -1.408
(9, +o0] 18.31 3 1.62 —2.424
(-0.44, 0.04] 7.51 32 17.29 0.833
DV (0.04,0.22] 28.05 88 4757 0.528
(0.22,0.48] 32.88 42 22.70 -0.370
(0.48,0.74] 31.56 23 12.43 -0.931
(0, 1300] 11.62 9 4.86 -0.871
[ 1R F (mm/a) (1300, 1500] 64.19 147 79.45 0.213
(1500, 1800] 24.18 29 15.67 -0.434
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Figure 2. Landslide susceptibility zoning map of the study area
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Table 3. Statistical table of landslide susceptibility grade zoning in the study area
# 3 MREBEHLUEFRTEGITER

Gy R TR /km? T A TE Y A A % TEH U E (AN km?)
iKa ki 643.2 5 2.7 0.008
o R 14439 38 205 0.026
& o R 1099.9 42 22.7 0.038

v 5 R 829.1 100 54.1 0.121

SEWTFIIX BT 5, R R ATRE AN T M 2 A X AR 829.1 km?, (5 EE 20.6%, T
L - R B - TR . VL RESOAORTT - FRETX, BARDIR . HIHRR A
SCHL A R I X A RS > 25° BRESIZ A A BEWTE <2 km. FHERE > 1200 mm, IR
HEBREBOES A, WHCEEE 0121 AMkm?, A mRKIX . E S K XA 1099.9 km?, (St
27.4%, HGRm o RKIXpA, FEMT LK. REWR . SORFERCERITR . 125 KERNIEE
20°~25°, DAWbA N, BEWTZE 2~5km, BFR 1100~1250 mm, AZKiG30EHE, W 0.038 4N km?,
Gy RIXTHA 1443.9km?, (5L 35.9%, 20 FRILGES S LfE . JE 10°~20°, DABRIRER S N,
FERCE f A, B <1100mm, AJEEZhELSS, HCE L 0.026 Mkm?, (URHFAERE . (K5 KIX
6432 km?, (L 16.1%, 2340 T ik i X . AR R i R AN IX . 3 < 107, DUUREEE A
F, MRESL . NRIESNES, WA Y 0.008 ANMkm?, RUSRAE, St A e G, &L,
PP EIE G AT TR L YRR WRE RS WY ISR, A AR, AR 5 R AR
KPP T SAF R B R, RN G KIS, R B T RS g . AR RS
INZONHERB R, X0 5 SERb A BUR ML 0 SR AL 1 ORSHE #0725 18] Q) ORI 4%, B EMIE 1 5 KM 73 X 45
REBUR BT A AF A SRR «

4.2. RENSE TN

NE PN AR 22 I AR T 3 5 R M TR, AT B AR R . RS I3, F1 {5 & AUC
18 5 TR H 73 BN 4R BRI ARG . A 2540 T IE A A A B e AR LU 1), S IR ABE Y A 73
DNRE Sy : FEBAZESR T T 3 AR A S BR O TR SRR LU B, AR SUASE 2R SO 00 38 K VR, e i I AR
WX el s A3 1A] A5 52 bR i S5 B A rh e IE ARG TO0I B L A8, S RS ol PR B RE AR IR S RE ), A Bt
X FLERAETRS A BRI ACE8, a2z iy, e —fabrrmIR M, At
RERLFRMRS 2 5 R0 5 1. AUC {E R ROC b2k (32 108 TARRRE /I Zk) R A, 1% ih 4G LA A PE(TP) 4
ABFR - B (FP) A AR, SALBTY 73 2168 AUC EEUEYE FI 0.5~1, Bk 1 2 B2 Tt 14 5
Hf, 4T 0.5 I B RCR 5 BENURE I —2,  Josebrs A AE .

Table 4. Statistical table of model accuracy indicators

=4 BEBE R R
AUC MRS T FE e F1 18
0.95 0.903 0.894 0.914 0.905

St EIRVPOIRRR, XA AR TN A5 R AT R I g, BARSE R ILE 4 Pos. WgEiFasR
AU, B AUC B9 0.95, ROC BHZHRIT /e b A, RUIBRBA RAFAO PR B2 5z A g (L5
3), WHTEFHEEE S AN . [, BIRHERRZ Y 0.903. KEHIFE Y 0.894. A%y 0.914, il

DOI: 10.12677/ag.2026.166083 923 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.166083

Fhig, 2 &

BB A SRS, R DRI 5 RO BER, HE— B T 5 R o X S5 SRR
Ve, AR B T4 X R A B ICHUR S BT AR 6 T 4T 4 3

1.0

W CELE

0.2
iR AUC=0.95
0.0
0.0 0.2 0.4 0.6 0.8 1.0

-4 1

Figure 3. ROC curve diagram of the mode
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B IV O iR P T BE LT L B R T AR AR, T SO TOUAS BE ) R BR IR R, B
TXPH I G RV A R oTik R, U X0 BOR & %0 BT, BB e . AT UIZR S
BRI BP #2841, SR FH B 4t B B v A O AN I TR () A R TR, IR AR e g, WL
K 4,

MEERATLLE W, R R E 0 EE RSP0 g £ I B0 5 2R E. — R EEE
TRt Y. FHERE, =F RN EREEEEY 15%, RiFTTEER 69.5%, &P X
T Gy RS (A R RO AR R -, 0 N s B e g, 72 IXSa SRSk B2 A O s 4%
EETFONEEN R FRIEREEEE), B E N 5%~15%, 2T TTRkE 24.1%, 43R AEIE
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Figure 4. Permutation importance plot of evaluation factors
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0043 R Pt ] s LA ER AN, AR RS HAR IR A, T SRR A T S R AR A
o R T 5 T O e g AR 2R e S 0GR, TR IR R AR I S RE,  BiUE B 0GR Al AT TX
Jiid, A5 A0 F R TR ARZe e SRR AT AT, IR R AR IR SR, R A SR A T
BRI ATARUE, S5 3R L 5.

WRE <25 I ISR T 15%, HREEATRE: >25° Ja MR PR 2 47%, KRB EEH K K
T 35° JERasETE 50% /A7 KB R KT . 3 B R AR IEM 5, 25° NIl AT, St bk X B
FRIE—35, PR R . X IR BEIA I B B B %, T R M kA . B AT RS A ] s KT 357 Bt
e ATV W o5, EESE TSR . Y PR AR T 1200 mm BB RESRAR T 18%, PRSI ALEY
1200~1300 mm I BETH 2 49%; KT~ 1300 mm J5 fRFFFE 55%LL . 1200 mm Jy X 4553 W fil & s 548, 5
W 5 I X B R A o 7% DL TR BRI, B RO HER AR 1 XSSP TR N 25 MR 0 L 04T 24 /N (B D
R P Y I R AT T, B4 e e X i T PR PR B S M S R AR AR G, <2 km B AR
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