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AT 7 T o 3 X T B e A Ao R ) 5
1.2 XEERERMEIT ST

HRAEXT WOS il e bk i 31 &) % A AH OGS
BRI G50 Br AT i, W3 ) R PERIF G 00 G 1 B I AR
ke FEIFREE EIHRE . BARTE, 2013 42400
(%2 SCHEN 36 B, 2013—2023 4E 1 & SRR 36,
42,50,71,73,82, 125,136, 155, 163 FHiHK % 170 5.
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Fig. 1 Proportion of various disaster-causing environmental factors used in 767 foreign literatures
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Table 2 Main methods of obtaining disaster-causing environmental factors
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A 355 A
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(8) i 72 48 5 &R % (coefficient of elevation
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Fig. 2 Part of the topographic and geomorphic factor map of Ruichang City
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RSP =ALT, /(ALT, +ALT,,) . (7)

(13) ¥ if. & 48 %X (topographic position index,
fATAR TP, 2848 12 st i A 45 HE R 408 3l Py A
FIE R EZ 2 (K 2h) ., TP UK DEM ¥t
H5 HARLB H T AT HL B, I AR 4
FIEBE AR AR, IEEARERZ A S TR B
B R, A ACERIZ R BRI, AR
P HH B I R X e, R (8) R
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(14) b JE 22 1 ™ % (terrain surface convexity,
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TAERF ST T A R o —RFE b IE 3 R ) L
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B SRR BRI E SRR — B
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(17) 3 K BE B X - (slope length and steepness
factor, fajFK LS-factor) ™, J&—Fft FH PP 3 1 4= o
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FERBRITE LS W7 BlERE A AR(USDA) i
FF & Fryae FH 3383 2k J7 72 (universal soil loss equation,
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Heb(14n) (122.13)" R L 780 L FEGRRRHK
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Fig. 3 Part of some hydrological environmental factor map in Ruichang City
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A review and prospect of disaster-causing environmental factors related to
landslide susceptibility prediction

HUANG Faming"®, CHEN Jie' , YANG Yang' , CHEN Xi' , ZHOU Chuangbing' ,
JIANG Bingchen' , GUO Fei*

1. School of Infrastructure Engineering, Nanchang University, Nanchang 330031, China;
2. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area (China Three Gorges University), Ministry of Education,
Yichang Hubei 443002, China

First author, E-mail: faminghuang@ncu.edu.cn

* Corresponding author, E-mail: ybbnui.2008@163.com

Abstract: [Objective] Disaster-causing environmental factors serve as input variables for landslide susceptibility
prediction modeling, referring to various natural attribute factors influencing the occurrence, development, and
distribution of landslides on slopes. A comprehensive and clearly-defined set of disaster-causing environmental
factors is of vital importance for enhancing the accuracy and reliability of landslide susceptibility outcomes.
[Methods] To further clarify the research status and future prospects of disaster-causing environmental factors, this
paper conducted a literature search in the core collection database of Web of Science, with the titles containing
"landslide susceptibility" and the publication date ranging from 01/01/2013 to 31/12/2023, collecting 767 English
papers on landslide susceptibility to form a literature database. Firstly, information such as the quantity of disaster-
causing environmental factors, acquisition methods, sources, importance, and acceptance in each paper was
statistically analyzed. Then, the definitions and physical meanings of disaster-causing environmental factors were
elaborated in detail. Subsequently, characteristics such as the optimization selection/combination methods of
disaster-causing environmental factors, factor connection methods, factor errors, and suitability were discussed,
providing a reference for the uncertainty research of selecting disaster-causing environmental factors when
predicting landslide susceptibility. [Results and Conclusion] The review results indicate that: (1) A total of 82 types
of disaster-causing environmental factors were statistically analyzed in the literature database, with over 40
frequently used ones. Among them, slope, aspect, elevation, and lithology are the four most frequently used
factors. The importance of factors such as slope, elevation, road density, lithology, and rainfall in landslide
susceptibility prediction is the highest in sequence. (2) It was discovered that research on using comprehensive and
physically meaningful disaster-causing environmental factors, constructing model input variables based on
environmental factor connection methods, eliminating random errors in environmental factors, enhancing the
suitability of environmental factors, and employing various explainable methods can effectively improve the
performance of machine learning in predicting landslide susceptibility. Therefore, in future research on the disaster-
causing environmental factors of landslides, it is necessary to focus on these key issues.

Key words: landslide susceptibility; disaster-causing environmental factor; machine learning; uncertainty
discussion; topographic and geomorphic factor; hydrological environmental factor; land cover factor; geological

lithologic factor
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