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Review on progress of individual landslide simulation and
assessment of reginal landslide susceptibility in China

WU Sainan', TIAN Yi'?’
(1. China University of Geosciences ( Beijing) School of Land Science and Technology ,Beijing 100083, China;
2. Beijing Key Laboratory of Land and Resources Information Research and Development, Beijing 100083, China)

Abstract; The evolution of natural environment and the change of natural environment caused by human
engineering activities have resulted in frequent landslide disasters, which poses a great threat to people’ s lives
and property safety. Therefore, it is undoubtedly of great guiding significance to summarize the development
trend and existing problems of landslide simulation research in China and put forward suggestions for its
development direction. In this paper, the research hotspots and main progress of landslide simulation in China
in recent 30 years are analyzed by the method of combining measurement with content analysis. Three new
trends of landslide simulation are proposed, which are the combination of physical simulation and numerical
simulation, and the simulation of “new data acquisition, new data analysis and new visualization methods” .
Based on the current situation that the applicability selection theory of landslide simulation basic model is
immature and the spatial prediction method of disasters does not have regional universality, the development
direction of disaster spatial prediction for spatial continuous automatic prediction in specific regions based on

visualization is proposed.

I Fs HEA: 2018-06-05; 1&iT H#A: 2018-10-31

EEWH: EEEFERAEET LA 0(20141107) ;b mti B Z AL 8 E £ 5 2Ll 0l B @ Bt 4 b nt i A el &
i H (2016)

E—EH: RFEH (1993-) , L, i b 45 UBHE i A, 3t BT T2 ol , 0 2, R BERF 5T U5 1) O b B 95 9 5 4t ST AR O A 5P M. E-
mail :382034474@ qq. com

BIWIEE: B 3% (1974-) B W4, BRI L, BBz, BT LT 25 [ 5% I BT A 2R 5 R R LR S Bt
By 2 5 R T./E . E-mail: tianyi@ cugb. edu. cn



114~ RPEH A - I [ AR AR LR DX B B 5 O R VA B S Uk T

2019 4F

Keywords:landslide ; simulation research; progress; suggestions for development

0 3

WYORRR R LA B TR 2R (M
2 K B ROK ) N TAZ A ) B R AR
TAERITR U — 2 BRI () R PR s B 1)
TS AR B R R R R B 3 R R R
IT - S IV RN ¥ N ob (- RN (T E DA N i
Aok H AR PR BT AL AN S8 AR IR S X H K PR BT 9 2
A8 AR B TR 2 — R ER AR
VA 7 R0 A iy 2 A T A R ) SRR o ) 00 2 e B A
BURSEi1,2008 45 1 H %2017 483 A & E 3L % 4R Lk
T 3 486 W, IT R 3 AL UL 0 B o DR Bl R F4 E L N
Ao WIS F IR AL T 18 e 3h s, BE 2
PRAPT N BV 77 R AR i 22 4 B0 75 28, SR 80K B K 5 A
SRBEIAE PO SR A 75 2o UL, 20 B i 35 K E IF ST N
B BT TS ik TR R B AR A K A B ARG Bk
AL o S I I R B K e R e, TCRERS A i Y
T 3B A E MRV A S0 TV L 0 IR B EE A 4
T

1 HFERERFARE

A SCLATT J5 KOs i 9 SCRRKE KT &, DL T a7
SR A D R B I HE AT R 44 B R T A R R A B
Oy 1988 A E A Xt b1 A i ik 45 B A9 SC K, A
NoteExpress 1, JF B A5 3 AF iy F1 5¢ ) 45 4 B 19
SEHCRIUAGN , 3 A T SBER AL BT T A8 Al #8405 F 7 B
ARG R 24 Y SRS DU ok e e i 8o

A FE R I SCHR T3 5 A 2 A ik A A G AT
FETT U, A el SR AR AU E R, Ay il 5 £ 5 9 s
H5HARESE —E MRS %

2 BREMMREZESHROAEERE

2.1 HFoEaH

1988 4 J5 bifi 25 T AL I & i, ) 0 33k o g A5
PAWFFE IR & 2P . 2000 4F 5, Bl & LA AE B B R il
22 F R PL B S R 0 & R, B G BIF 5 1A PR 4
K, 2007 4R E , o173 R O & 0 R AR UEE A
K, YRR 5T B AR — A 5T e 0 . 2010 4R
S o AV Bl R T S A bR A S o 1 S e a5 it A 1
B, Yk 2k, M OC B 5T E N D R R
(E 1),

il

160
140
120
100
80
60
40
20
0
=20
—-40

y=5.278 2x—10 536
R*=0.806 7

WICHER/R

— SR

—-60
1985 1990 1995 2000 2005 2010 2015 2020

F4y
B1 BEEMUEXAREIHENEETHER
(1988 ~2018)

Fig.1 Annual trend of research papers on landslide
simulation (1988 ~ 2018)

2.2 FEHEMFRAE

X SR HEAT GE v T 3R AT T R ALAIE 5T I R
2% 1988 4EFE A 1 121 55 SCHR A NoteExpress 4K
PRgeit A8, 3e 9 Je 2 743 A RiF L 6 522
W o Horpr, SCHER AR/ T 30 1947 2 726 1>,
I, A SRS 30 330 U AR Sy A 1 £k X3 RO G i 3]
(1), Ry DA G B 3] 139 45 P gk — 28 0 i = S BF Y
Eaas

x1 BEEARABMXBRSIT
Table 1 Statistics on high frequency key words of key
hotspots of landslide

TfF 5 5

EE-AREAN Nt
JE AL 30
FeE tEPE A 34
3 R e 41

¥ FHRF 5% 345
MOBLABETE e 43
FE T 91
FooE vk 106
FAE 706

B I AR 841
numerical Simulation 135
HE AR 50

WY N G B 101
bR A R B - st
= R X 36

¥ 5% X 33 85
T F 5T X35 - 1

it 1372 1372

M T AT, T ] I i A UL B 5 U 32 A A
ST I AT v T A BT 5T A K A
DCIEFE o b, 8 Bk 5 LB A9 G B TR 5Ty 345,
JEF IR T RS RE P 3 AT 5 90 B BRI 3k 1) S TR TR
o 841, JU I SRE AR AL 5 9 B3 35k 1o i B G



53

Hh ) 5 K 5 B R S 4R - 115

BT AR N 101, JCH 2501 AL 58 55 0 5 3 Kbk 5
DX 1) G 1) 1R AT A 85, 2 A v E Ik PR XA
B
2.3 fEE

Geit R BB T B KA 2 088 UK, B
B 1. 840 MWEH SRR LA , A fEPERE 5T
609 Ji , i [t 53. 66% , Ui W1 & 15 PR AF 58 2 1% 2K HF 58 10
FEH (K 2) . RN, PIA NS BB A —E
1o

2 ORXIEEAEER

Table 2 Co-operation of paper authors

AR b SO K2 AR BT IR B b B K E R R =
> TR AE SR B B 5 R F 58 3 R 90 B b Jo K
TP W0 U 7 R WS 0 SRR E o i A D T
Yl WA BT S A T C S B 2] 2 AU 2
BHLHE A R(£ 3) .
2.4 WG

22 300 P 28 SC B 3 R P R AT SR HE S AR I A
PLPEAR E 7R XS KR R MR RO T,
AR SCHR 23 IR 0TS 13 T 03 D R0 X AR SR I AR AR G
X =ABK, HM B A 1 ne n” (n S 80 1956
R TR A SO S 5 T BB 5T 1Y

B AR N BT i e/ % FIECE P AZ 0 X A DG X AR A e XAR IR 0 15
i 526 46.34 18,0 n BN 5. F5& REAT v 78 4 2 A, & SC i 7E /T 25
2 123 10.84 4 1A ) Ry AR G ATE T I A0 XA I (3R 4) 3 26 1
3 204 17.97
x3 BMEEREHREBER
4 151 13.30
s . . Table 3 Core authors and their research situation
: P e L e b HE T 2% A7 N . 4
=6 19 i fE& K3/ F2 FEAIF 5T 403 T e LAY
. T8 3 9 FE W TEA L T K B i Ak
\ e 3L L e 4 N Vo 15 - SRR T R
S eI RE IR A0 43 A 4 F 7T DL %% 00 Hb 4 R P 5 -
2 45 SR B 5% 4 O BE T HE— 25 0 3R BF 5 5 M 5 LRARB TR A A& B R
%I S TE‘FTI% ﬁ‘ M i it %L}; FERAER BOMAK 14 FEVPOR W O BB A A R
HR A T e AR B TR R SO 2 VR T 5B
KWL (N,,) 5Kk CE R DEE T Kig3CE (N, ) X Hi T 5 TR % A VA 5 0 B
Z) A1), - TG A 3 e BT A B [ AR k0 3 e
REDLAN) WRR 12 g s 0 B RE
N, =0.749 x (N, )12 (1) e AR BT
AR 22501 353 n] 0, A U O A 3 B b RS 5 S LTI A
BN =2.90 55 (FEMASCHE R 3 ), EXEAT B R R BES L W B O B R VU
. N o S BT 1 R TE AL E R bR K E
3 e A AN AR AR E , NBCR 119 N 2 3 35 B UL B 2 REEFHRET REHFHE ARES L
SO AE B S D AE B B, o ok A AR EE T B
KAFMVPREILN R R L 35 15 80 500, 0 jup g0 EEARRETEOWRTEY L
s . . o T 19 20 5 R T AR R
K ICHE T R, Bk A AR EE TR 2 A ST
F4 ZOBPHREXE
Table 4 Core author and number of papers
bRt -8 V] SIETE R % R3] KSR SIETE R %
TR b 5T 2 31 5.06 T B B A AT () 7 1. 14
Fe Ik 27 4.40 AR TREBEASEIT 7 1. 14
HAO 1R TR2Em 26 4.24 JE 2 4 7 1.14
7K SC b o TR b 24 3.92 PR TR 6 0.98
117G AR 22 3.59 B il 6 0.98
e M K S B A A AR 16 2.61 hEKE(FEA) 5 0.82
i I TR 14 2.28 UNE: S0 5 0.82
HiL R K PR AR 13 2.12 G SR TR 5 0.82
BlEH AR Y TR 12 1.96 K R 4 5 0.82
KR B B i 12 1.96 I HH b 5 5 B R 5 0.82
AR KT 10 1.63 KB TR B2 4 (AR B0 5 0.82
R RW AR 1.47 A1t 286 46. 66
o R 7S ) 5 TR AR 1. 14




-116- RPEH A - I [ AR AR LR DX B B 5 O R VA B S Uk T

2019 4F

2 SC Ay A I 5T U Y 46. 66% o b, HE 4 i
SRR Sy T o 2 4 ) (R 5 1 5. 06% ) |
CHE 1% (A L 4.40% ) (CHA J1% 5 T8
) CRAFSE N 4.24% ) o

3 PEENSHEEMBEESSRREN=
=

3.1 WIS

FL R, 38 161 9 BR300 v R 5 R T R g s
SIEUN E TR & RN DR R AL 5 A e NN ==Y B N g =
e BB 06 v DA BB (AR A S T T Y,
P AR Oy v A M8 B 3 R AN T O L M R L
Yy PR S BRI SS A (T 2) .

100

i 80 e UGN ey 2R

g o PIEA,  — Bk

&

5 40

LN
L T
N EN EN S g S S > S =

Fhy

B2 BEAISEUFTEEETU
Fig.2 Annual change of dynamic simulation

method of landslide

o, G Gk D5 )7 0, M 2007 Hi B, 7% 4 3
%, N, F AR T I xR 1 A
W 3 S LB ST BE A L 5 Y A i R AR R AT,
T B RO R R MR T A A S H R B B TR
R I E BVA B ST T 45 4 201 LA 2% - 3 9 ¢ & S 461
(9 BIF 9 52 36, 41 1 T 2 U A% 1 0 9 i 2 D
e by BTN

JI A RRER  vh R R I R T M B R
H 4T B — 5 S e R A ST B T AR L ) ] A
Befkizah — e mi A g ) D s T
Y 75 3 W R 1 B A A B

B0 1 AL A PN S A LR B 3 R
0 N A ' I 45 O P B LT B2 39 o

T AL JE MG LI I BB K G 2 Wk
Shy M5 D AR e Ay R DL T R 3 10 AR T IR 0o AR
B e 2 1 GE L B AN B R A, R = A IR 3 6 B B
B, A 5T T KOG A2 1 33 7 b 72 AR T (9 0 sh AL
SRR A PR T W R R S MRS R 0 B U R
AT T i BT UL S 06 %) 2R 7 5 W B
SRALERHEAT AT ST 5 5 ik I 21100 SR FH 0 BARE0L o 1 G JEE
36y v A B IO BB T RN R AR T ) i PR AL
FIEAT 0T 5ok R B4 T TR M R 8, f s b
Bl R | 25 45 i BE AR L Ak B BT AT BR T AR
LT 1 BT = 53k v B 0 AR TR B IR AL o

MK 2007 43R, B0 AL 3 2 ik 32 B 5 O
P ALTEIE S AR AR SR A A A 2 2%, Ho,
DAN-W FI DAN-3D J& 3% 224 #5580 1) i A 3% | R 3%
Se A ORI 22 5% P B B otk s SR A Tl i T O
B 153 B34 DAN-W 53 5l #E 57 T BE 2L 7Y | Voellmy
BRI F—V 25 3 Fh AS [7] A9 Vi 3k 450 (A8 R0, X6 A o) 11
VO — RSP AT T AL A %l ik 4k DAN-
W 4L, BE B Fretional | Voellmy 4% Jii A5 #5541 | #5540 T ¥t
YOS A I R SRR A B B B PR B T PR A
PG 2 L 5 57 22 e s KRN LAk R i PR IR LB B 4
3.2 WFTEAA

R AT R 2 5 2 TR Bk PR A 1 ) B1L ) 2E AL AT LA
3 S R A TR N A B A AR R 3k Al R e A AR
W H AL GE TR AR A R A A AR B R A )
— AT R

0 AR A O 8 2 R ) A B o AR N T 2 AL
Seqih b, DR MRS I 8 05 , 45 A BE A X 385 ]
B o DS 3 A 0 1 Rk AT VR A L g
MR DiEE 25 R SHALSTAB 4 8 3155 22 4 R85
AT L T A s B L S i 5 X R T 40 A X A
FasE Tk i F DR A R SINMAP ; 53 22 2610 ) g a2 B
5oL B 4 B 3 Ok ], 45 & TRIGRS < Al &5
Rosenblueth 54l 2%, #/F 5% T B W X v 2% B 4 8 1) 52
M (R 5) .

RS BEBEMERBILIHFR

Table 5 Comparison and analysis table of the deterministic model of landslide

el 5 A

SHALSTAB 7
SINMAP f5i 7y
TRIGRS # %I

T2 R AR R R R R B X,
X 22 VA JE M T A I o 1 4 2 T R W i B — o R T
& T A A AR ik Rk SO B g 2 s

W E X, X RIEAG SRR S,
M YA B M T E B &S /MNEELE Bk kS
b BRRAE 2SR X




53

] Hb TR E 5 TR R -117-

FE8 E P L T L 4 G TR R R R
PR K BT A R — 28 52 G BN 4% b 7 i 3 A AN W
RIESEHE N (£ 6) . N, T AEEE SR AIE 45
R X VL =0 2 DX U —— L 2R Bl AT 1 i e
JE X RIBFIE . LR % B A B HF T Y SV

R o = Ul A DX K T e M BEAT I, I LA Y
TR SRR B 2 M5 A5 80 7 o R SR R . X))
PN R AR 5 A V10 07 K X =0 JE X
14 5 P AT T ARE PRI

R6 BRIFEHEMERILL SR
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