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Abstract: [ Objective] To investigate the suitability of different machine learning models and input variables for
assessing collapsing gully susceptibility.[ Methods ] Taking Shicheng County, Jiangxi Province as the study area,
an indicator system was constructed using geodetector (GD) for factor screening. The original values, frequency
ratio (FR) , and neighborhood frequency ratio (NFR) were used as input variables for the multilayer perceptron
(MLP) and random forest (RF) models. The adaptability of these different models and input variables for
Benggang susceptibility assessment was studied.[ Results] 1) The AUC values of susceptibility assessment results

from MLP and RF models under the NFR input variables were 0.854 and 0.860, respectively. Both models
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demonstrated good assessment performance, indicating that NFR was a suitable input variable. 2) The RF model
generally outperformed the MLLP model. Specifically, the Benggang densities in high susceptibility areas of original
value-RF, NFR-RF, and FR-RF models were 3.93, 3.83, and 3.69, respectively. The original value-RF model
demonstrated the strongest capability in identifying extremely high and high susceptibility areas. 3) The Benggang
density was highest in the extremely high susceptibility area. Both high and extremely high susceptibility areas were
concentrated in the northwest, closely matching the actual distribution pattern of Benggang.[ Conclusion] NFR is a
highly generalizable input variable. Compared with original values and FR, NFR exhibits the highest robustness in
both MLP and RF models. The RF model is more suitable than the MLP model for assessing Benggang
susceptibility.

Keywords: frequency ratio; neighborhood frequency ratio; random forest; multilayer perceptron; Benggang

susceptibility
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RF model under different input variables

. v, BRI
g 2B TR R ek
Iy X TR BE L
HA b 2
WAL 594 474 6  0.01
Ik 448 055 45 0.07
72y _
m”?ﬁ i 251 895 97  0.28 3.93
RF
= 211 763 331 1.13
W 193967 1873  6.98
A 657 297 17 0.02
I 369 211 56 0.11
FR{f-
{%‘_ LS 257 808 158 0.44 3.69
RF
= 210 766 378 1.30
W 205072 1743 6.14
P A 619 974 15 0.02
I 410 333 38 0.07
NFR {fi -
E i 251213 79 0.23 3.83
RF
= 212 966 295  1.00

& 205 668 1925 6.77

Bl N\ R RO A A T s R [ L R 3 )
P E VP 25 A R A . RF B SUIR B4 MLP A
BT 5E A JF A B4 o R PR VP i A5 10 5 A PR A
SRR Y S RS — B, R T RF BERLTE
oy BRAEPEA v 3 2

1E MLP &8 i JeUds i i A R BLEL 22 (AUC=

1.0

0.642) , 43 B & B, J5L 46 (8 S A B, ol T o 49 2% S R
e 2 45RO, S OB AR W R AR, MLP AR 5 5K
(B o0 A AT BB A4, 75 E AR 5 H bR AR ]
HAWMABRSE R, 2, FRYS NFR @R
8t 4 S XK S bR 5 A Y G R, B R T A
PERE(AUC>>0.85) . 5 Z M, 7 RF £ AL | iR
BB A R T BUAS: S5 AR TR R0 (o 5 & DX 95 ) 28
K 3.93) LA IE 5 S I B S0 AL 3 ST BIF 5
SR ETE — 225, AT RE 5 0 9% X AR AR O RE AR B
BRI SO B K, T B 2 R bk —2
Bk o xF e A B, IR R A d A 2 TR ALY 22 S AR T
48 M AR B S MILP BB T RF A58 1 27 ) ML
il A TH), REF A5 R 3% W 45 49 1 2 Z4 5000, 30 2ot 15 8
B 25 BHE 8 AR B B e I A B A N AR B R
JEE R SRR, PR A B AT A0 R R LR AR B .

NFR i A AE i 76 5 8838 R M 1 2% 3005 A .
AW 58 B9 NFR-RF ## 5 (AUC=0.860) It T 5 &
000 Bl g FR-RF B % (AUC=0.847) I & &K Hk
A2 {5 B -RF 8 (AUC=0.832) , it ] NFR
5 ¥ AE AR B 4 S v B0 [ s 28 ST ARE R G B A O B
FEMLP 5 RF #5558 rp 32 45 1 249 R ORS00
WS G WS kg X g5 R (MLP By AUC
0.854, RF #7811 /i ) % J& 3k 3.83) . NFR# i 1155
T B 1B 40 5 P 19 09 B B R ok S AL 48 FR 7 ik T
A Ak B BT A Ok A A5 B RS, B A R R DA 48 b
(1 74 S, (L BB 65 Ry S [R) AL 2% 2 > A5E A 48 it o o
SR KRR . B, AR 5T O NFR 2 — Fh
T M YRR AR A E T Ik L3S T 2R R S kT
PR AL

1.0

[ (a) MLP [ b)RF
5
0.8f 08t /7
/I)/
0.6 06t /
-4 =4 |
=5 =5 g
= = {
0.4 041 |
|
0.2 0.2y
0 1 1 1 1 J 0 L 1 L 1 1
02 04 06 0.8 1.0 02 04 06 08 1.0
FPR FPR
— [FA{E.AUC=0.642 — FRH,AUC=0.850 NFR{H.AUC=0.854

6 T EHANIEEMLPH RFEE K ROC i 2
Fig.6 ROC curves of MLP and RF models under different input variables
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