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Abstract; [ Objective] The factors influencing landslide potential of loess terraces and the associated landslide
formation mechanisms were studied in order to provide a scientific basis for the prevention and control of
loess terrace landslides. [ Methods] With data from the Google Earth Engine cloud computing platform for
Pengyang County, Ningxia Hui Autonomous Region, we used the random forest algorithm to extract terrace
distribution information in the study area. Based on the overlay analysis method, the high and extremely high
susceptibility zones of potential loess terrace landslides in the study area were determined. Eight influencing
factors were selected, and the certainty factor method was used for analysis. [ Results] @ The terrace area in
the study area accounted for 47.28% of the total area of the county. There were 86 potentially unstable

slopes, and there were no deforming areas within the influence range of terraces. @ The high and extremely
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high susceptibility zones for potential landslides of loess terraces accounted for 46.68% of the total area of

high and extremely high susceptibility zones in the study area (27.64% of the total area of terraces in the

study area). @ Rainfall, stratum lithology, gully density, and slope direction had strong controlling effects

on the spatial distribution of potential landslides of loess terraces in the study area. [ Conclusion ] The main

controlling factors for potential landslides of loess terraces in the study area were rainfall and stratum lithology,

especially in the area where the annual rainfall was more than 450 mm and there were Quaternary stone loess

with paleosol strata.

Keywords: terrace; loess potential landslide; analysis of influencing factors; certainty factor method; GEE cloud

computing platform
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Fig.1 Potential landslide distribution in the deformation area (Guamagou village, Gucheng Town)
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Fig.2 Potential unstable slope hazards distribution (Yewanggou village, Honghe Town)
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Fig.3 Potential landslide distribution in historical deformation and damage area (Heiniu village, Honghe Town)
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Fig.4 Loess potential landslide cataloging in the study area
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Fig.5 Distribution of terraced fields in the study area
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Table 1 Analysis results of Pearson correlation coefficient for influencing factors of terrace loess potential landslide
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Table 6 Rain fall grading and CF value in the study area

x8 MERHEESTAR CFE
Table 8 Aspect grading and CF value in the study area

e/ T e R R A PP, CF
335.5°~22.5° 7 0.051 2 0.337 4
22.5°~67.5° 15 0.039 8 0.147 3
67.5°~112.5° 11 0.0232  —0.316 9
112.5°~157.5° 5 0.0178  —0.478 9
157.5°~202.5° 11 0.041 6 0.183 2
202.5°~247.5° 15 0.048 6 0.301 0
247.5°~292.5° 16 0.040 2 0.155 8
292.5°~337.5° 6 0.0213  —0.373 9

PRI i/ mm W5 R R AR /A PP, CF

<400 10 0.011 5 —0.661 2
400~450 26 0.019 7 —0.419 5
=>450 50 0.140 1 0.757 8

2.3.6 HAkJ)a— IR (NDVD NDVIER—FhE
TIEAR AR IR A 15 200 RE A — 8 R I B AR S b i K
T A1 R X U Ik 1 5 i R R 7 A AR R X i B
{14 T [T VB T 5 DA ik 2% 1 32 /K 1 42 il R A% . NDVI
ANTF O B s M T B 35 SR o ] L R S A )
4 NDVI 2 0 B 227 Hiu i Ok 5 41 808t + 5 25 NDVI K
T o B RRAABE T . AT Landsat 8 1B IEY
18 R ArcGIS 1A, AR 4l 30 21 40 3 B 1) ) 5 5
LI B I SHE 2 25 b BRI 2 R T E I X Y
NDVI 45 . 2k H H AR W sl Bo 58 X NDVI 4328 3
G IR A B E FE ) CEEGER D,
45 BRH L BFSE X 24 NDVI>>0.05 3 [ i) CF {5 # ik
— 1 AN TR R A 0 3 B AR R

x7 MEKR NDVIS 4R CF &
Table 7 NDVI grading and CF value in the study area

2.3.8 PR HIEH WX HIE LLE B G h E L A
TE [ R L AN AT b 23 R B B TR AN R
TR HOY L i H A T R R A R A A,
FEF RPN TR 3 A SO 0F 53 X # ™)
¥i¢ 200 m [H]FE 53K 5 ASar o R 2L I Bl &
SrGEM R Z W) CF (% 9). 255 R, I A B IE
B>>800 m B, ¥ 3 B B A H Je KL H CF HAL R
0.012 2.7F 0~800 m I} [l 5 I i % I 25 () 3% K CF
{8328 W7 U /0N & 156 B B T S R 0N B A R TR 5T X
FEH A R AR .
R MIREREEREFHSARK CFE

Table 9 Distance from road grading and CF

value in the study area

NDVI W B R A /A PP, CF
<—0.08 37 0.035 9 0.054 8
—0.08~—0.05 44 0.037 2 0.086 4
>—0.05 5 0.015 5 —0.541 9

2.3.7 My SR b R R E R A R E R

FIAE L B 1y /NS5 DL KoK BT i B M AR A T
A TR ria) B ARS8 THT L A B 668 S5 o 86 A 7 25 7, X W AR
WAL 7% i A R A A — i S AT i
R AR By 27 R AE AL R LB K R T 19 43 A
S M AR o i 0T AR AR R R T . A S i
ArcGIS BAFHF BT T DX B 39 1) K3 502 8 4%, IF 43 3
RS RN R CFH R 8. 45 REY . B
FE DM T B TH R o Il R R A A B 1 A b AR
At B PR PG ), R e S b e R

BB m MR R A PP, CF
<200 15 0.045 3 0.251 4
200~400 10 0.037 5 0.095 2
400~600 3 0.012 6 —0.627 9
600~800 7 0.032 3 —0.048 3
=800 51 0.034 4 0.012 2
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R VR T 90 B BB DX, TR T O R R R
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FE I R AT T T o AR RS SR A i T R B A
“ BRI L A ). AR SR X AR T DXB T R B
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HA B0 HIVEH . £ =>450 mm 1 R 25 F
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YETR S 25 5 15 A it 5 DO AR B 4 3 3 B R 2R R
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A 4 T B 3R WY 2 O 14 iR 1 0 110 B S B
23 R 2 AR S A SR AR T, R 5% DR A v
TSR BN A E . Yo At CF {H 2 0.337 4,
XA PR O AIF 5T DX FH Y B 4 0 B e R R A e B
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Table 10 The influence degree of the influencing factors of

terrace loess potential landslide in the study area

A IS CF ax CF' min E,;
R T 0.757 8 —0.661 2 1.419 0
Hb 2 A 0.717 2 —0.296 2 1.013 4
T K 0.251 4 —0.627 9 0.879 3
b 2R AH RS B 0.073 9 —0.749 1 0.823 0
¥ m 0.337 4 —0.478 9 0.816 3
W5 0.415 6 —0.220 4 0.636 0
NDVI & 0.086 4 —0.541 9 0.628 3
H B 1 2 4 AL 0.242 0 —0.379 1 0.621 1
4 5

(1) 5T GEE =it 57 & Fl RF 5335 % #iF 5% X
Tofs FHHEAT T 5 B, 0 4 BBCRY S AORS B Ry 97,2204,
kappa RECH 0.943 4, MF 5% XAR HTH AR 4 B S
R 47.28 % Horp 78 1 4 = 0 J5 L IR B 3 BT 7 M
TR YA o 7R P B AR AR R A b Ay b X R
4. WFIE DXV AE A o e AR I A8 AR T X 28 8 +
T BRUR IR 203 Ab B B i 9 L DY A O 7E AR TR X B
B OBIEATE RIICH 86 4b, EE A AIERI ST IX K
6 7 B R R R B 42.36 %%,

(2) M Y 3 4 90 33 B BB o A i B R A X
T X 1 A i By P 43 DX AT AR Y 46.68 %0 5 (7 BIF 5T
XA AT RR Y 27.64 %0, A RIS X ST AR Y 13.07 %6,

(3) PRI HLJZ 25 M VA 8 Rl X Y X
PR A T T8 5 1 30 I A 1 2 () 43 A LA A 1 4 AR
F . #E>>450 mm 1[5 R 12 [ P9 A 5 X8 D 3+
TR B BB R AR R M s L CF H R 0,757 8528 10 &
AR e Ty - 82 0 M 2 A T A B R A > 2,31
0 B L3 1) A B BT 5 KRG T R 0 R R
B S R 55 v L CF (B 40518 0.717 2,0.415 6,0.337 4,
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