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Abstract: Landslide is generally characterized by complex moving paths, reflected by behaviors including spreading, turning,
splitting, braiding, coalescence and connection. The complexity of landslide moving path increases landslide risk. Therefore,
researches on the quantifications and probability distributions of the complexities of landslide moving paths are required for
landslide hazard assessment. In this paper it systematically reviews current researches on the complexities of landslide moving
paths, points out key problems faced by relevant researches, and proposed perspectives for future researches.Generally, both the
quantifications and probabilistic distributions of the complexities of landslide moving paths are inadequate.Specifically, the current
profile abstraction method for landslide moving path is not applicable to multi-path complex behaviors; existing indices cannot

systematically and scientifically quantify the complexities of landslide moving paths;the probability distribution functions of the
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complexities of landslide moving paths and their major constraining factors are not clear.Further, for solving the above problems,

in this paper it suggests in the prospects:(1) to realize profile abstractions of multi-path complex behaviors mainly by transforming

multi-paths into single-paths section by section; (2) to systematically quantify the complexities of landslide moving paths by

developing a profile based index system;(3) to find out the probability distribution functions of the complexities of landslide moving

paths and their major constraining factors by comprehensively analyzing data of landslide cases from various sources;and finally to

develop prediction models for the probability distributions of the complexities of landslide moving paths, and further give a

scientific support for quantitative landslide hazard and risk assessments in practice.
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Fig.1 Sketches showing the 6 fundamental complex behaviors of landslide moving paths (modified from Schaefer ez al.,2021)
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Fig.2 Typical cases of the 6 fundamental complex behaviors of landslide moving paths
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Fig.3 Complexities of landslide moving paths could increase landslide hazard given the same spatial, temporal and magnitude

characteristics
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Fig.5 Statistics of literatures about researches on landslide

moving paths
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Table 2 English searching keywords for literatures about researches on landslide moving paths in Web of Science
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“mo* path” (i.e., moving path,movement path, motion path)

“*out path” (i.e.,runout path, run-out path)

“slid* path” (i.e.,slide path, sliding path)

N.A. “flow* path” (i.e., flow path, flowing path)
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%12 A4 - T s B i

BIREWIY Lrik R 4669

+—L

D,

T fE=L/D

F6 —dkas () v s il R 6 8 SRR B
Fig.6 Sketch illustrating the definition of the tortuosity

of a curve in the 2D space

SV BT S 3 PR AR A AT R i AL AT
FEMCR i ke (1 5) , T B il 2 f BIF 5% 19 3 28 X R A
TR R I AR A T

18 Bz 3l AR S 2 AT O 0 1 A AIE 98 0 s ke, 3
— 2 5 HORE A4 A B ST Y R L AR AR A il
(tortuosity) "iX — 5 ¥ Y 12 5 i 42 5 4247 0 AH & 1)
ERSEUE  Liet al (2020) WA HE KRR T8
R X — 2 RO ARy A R 524 oy A 4 R R
W, fh BT A A R A (B 7) 8RN, AR L
Wiz g kA2 52 2 A7 IO A S8 03 A5 I ST AT 9K R ik (
5) Al e AL M e ) oy X a2 R A 5 IR
ARG AT RS b AT & AL SR R
I AR .

lg(y)=-11.801g(x)+1.11(R*=0.888 1)

10'F

i
e ,
M 10
g
[ 9025 % m
— WA TR
10"

1.2589
=5 b
F 7 W ds ) AR 0 2 il B 0 AR A A
Fig.7 Probability distribution of the tortuosity of landslide

1.0000 1.5849

moving path

3 KR

AT LA A SR IOIR A A TR A )
B R FE 3 AH SC AR F T 18T 16 119 G 5t ) A
31 EBRIEBRENF E&HL

T B S B B AR T 1 b R 2 R
Rl A ) T 2k (profile ) "X 42 YEAT ME AL , o] A 4
TR T 2 R A I A R A AL B A R X 2
RN B L B o) B gt U e A2 W o T S g L ¢!
) AT 2R A b AR SR T Y a2 B AR (D 8).
PR UG, 1) ) T 2 A Ak 1 % 0B 2 B A, O i IR
HAT IR, SR 28 0 302 o I AR A 2% T e Ak M R
1A 8T B AR, B T A8 B AR 1Y ) T 2k AR
Ak 75 475 1T kDL A B 22 B AR 5 4R AT R I O
ENGIFI

X T B B0 TR 3k 28 B S Heph ST b T R TR
BB R F R FRME RS Z )G, HiE
BB AR AR Bl S A T4k (B AN, Lan ez al., 2007,
2010,2015; Li and Lan, 2015). 4K i , % T8 3% — &
by 2 0 B T B, LA S i AR 1 ) T £ M Ak T R AR
N T

i RN T 30 0 7 3k 1A T e ) e e ) A
— 5 T A FE T, 53— T T 23 ok xE DA i 0 3 0
(SRS B A i e B G N R s N T = o
PEWCTT s A WEFE R AT LR P b 7% W 0 )
1) 3 F1 3k B K R 3 Y W BB 42 (Zhao
et al.,2020) , SR M3 — J5 1 0 4 ) 0 FH 52 3 R 4
A AH 5 19 WF 5 3o AE W 2 LA — AT
28R IE g W ng K 4R (Golovko er al.,2017) , 9%
132 J5 ¥ 91 A il A 349 35 A oK i = A= T T 45 52 %
R

VB T 2 900 B 5 % 452 0 e A T L B
P T — P B T 2 B sh AR O R RIE T
JEE A ALPA (Li ez al., 2020) , H: fr $2 B Ay i) 1
LR THBE P OL RN, X — TR BRES
JH by A PR A ) ORI B ) A BB AR BT AR AT O R T
P (), M FT AT SR ME LAAL B AT 70 XL &840 R A
5T RS 2 AR S AT R I B (K 8).

PRI, 52 35 B 1 B2 3l #6458 1 9 T 2 A8 Ak 7
FOHTE & AR L) ISR T2 AR E 22
P, 2 A 5T R A ff DR 1 575 — AN DG R [n)
32 BRHEZHIBREERENENL

i nf B W B OB B AR N L B 1) Lo XL 38



4670 HiERFL#  hitp://www.earth-science.net

54T 3

EEI ST &Y e K 9
18 R 2 56 3% BUAT B BIa 2l AR 1 ) TR e AL T 122

Fig.8 Itis necessary to improve the current method for profile abstraction of landslide moving path
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Fig.12 Step by step structure of the suggested themes for researches on the complexities of landslide moving paths
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