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Impact of dynamic effects of landslide tsunami generation on tsunami scale

XITAO Lili, LI Tiantian, WANG Jiajia, NIU Liran

(School of Highway, Chang’an University, Xi'an, 710064, China)

Abstract; To clarify the influence of mechanical effects on the surge scale during the generation process of
landslide-generated tsunami, this paper supplements the explanation of the volume Lift Up (LU) correction model
and its application range based on a dynamic model of the landslide-generated tsunami generation process under the
coupling of LU, PA, DA. Taking several scenarios in the 3D granular landslide surge physical model experiment as
the research object, combined with the Tsunami Squares numerical simulation method, the contributions of LU,
PA, and DA to the wave amplitude and wave energy of the surge are analyzed, revealing the characteristics and
mechanisms of each mechanical effect during the generation process of landslide-generated waves. The results show
that; When the ratio of water depth to block side length is less than 1/5, the BT correction can be ignored; PA has
a more significant acceleration effect on the water than LU, and the contribution rates of PA and DA to the initial
surge wave height reach 29% and 9% respectively, and both decrease with the increase of propagation distance;
PA contributes to the potential energy, kinetic energy, and total energy of the surge by 23% -30% , 28% -29% ,
and 25% -30% respectively, while DA contributes to the three types of energy by 17% -25% , 14% -16% , and
16% -23% respectively, and LU&BT contributes the remaining energy. This study reveals the dynamic mechanism
of landslide-generated tsunami, providing a dynamic model and parameter selection basis for the prediction and
evaluation of landslide-generated tsunami disasters.
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Fig. 1  Sketch of the general forces during wave generation
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Fig.2 Ketch map of submarine landslide tsunami generation mechanisms
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sor- 350 —
T A EBTEIE -5 == AEEBTEIE
300 - —— %EBTEIE 300 — EEBTEE
250 250
200 200
150 150 Y62 \/
£ 100 R
i Iz
B 50 X
0
L WG6
Wq8|l|lj||k|l|l||]l|l|k|l|l|l||
01 23 4567 8 9101112131415
B 8] /s
(a) K,V,W, & EBTHEIE (b) K,V,W FEBTIE

7 BXBTEIEM TS FiEEME R

Fig.7 The comparison of TS method simulation results with and without BT correction



. 110 - R

[N AN

5556 4%

3.2 PA 70 DA XFiF iR K R STk

B HGH BE /K TRAR R, A FRAS [ A W 2 T2 200 K,
V, W, K, V, W BB EE T AR A — KA
YEF T . LU&BT + PA + DA; LU&BT., H & 8(a)
Al LU&BT + PA + DA il LU&BT BiFh T WG1
A 7 A R TR I8 R P e K 22 AT 3K 35. 7% (15 mm) |, B
G B R DX T VR U R 22 BB O T B IR 33, 3%

250~ e LU&BT+PA+DA

W /mm

0 2 4 6 8 10 12
B 1) /s

(a) K,V,W : (LU&BT+PA+DA vs LU&BT)

272771

14 16 18 20

(WG2,6 mm) % 10% (WG8,0.6 mm) , 7E/ 8(b)
Hh PR TS AR A 3 A S SO0 T 3] K ) T R D
MR 22 05, {H R, B KU IR R AR E 23 20 38.7%
(WG1,24 mm) % 8.4% (WG8,1 mm) , SHI#H L&
Fi, PR, 25 SR WA i 1A o o K A ot B2 v PA R
DA MfEFH 2 CH 2, Z 0 E AR sk S S
AT MR AR Y 38.7%

............

......... LU&BT+PA+DA
—LU&BT

1 1 1 1 Il 1 1 1 J

1
0 2 4 6 g8 10 12 14 16 18 20
B [ /s
(b) K.V,W : (LU&BT+PA+DA vs LU&BT)

3727010

E8 LU&BT +PA +DA 5 LU&BT I TS 77 &84 Rttt
Fig.8 Comparison of simulation results between LU&BT + PA + DA and LU&BT based TS methods

B9 FE 10 23 1 TAL K, V, W, Fl K, V,
WXL 9 2% SR [R] 722380 41 AR TS BBl TR IR
W, E9(a) FE 10 (a) X L HT T B FR 72234
N THLHA T A IR IR I JE . LUKBT + PA + DA;
LU&BT + PA, &A1 086 T 00 K, V, W, 78 9 Fif
HETAEAE—E IR PR 22 5, 12300 A&
“LU&BT + PA + DA™ 7= A (1 I 1R % iR 5 41 &
“LU&BT + PA” fi§ K, H NFE WG1 &b & i 4 mm
(9.5% ) FEAKE WG AbAY 0.1 mm(1.7% ), [AHT,
R T KV, W, ERAMAE FHAEENZERS TR
K,V,W, A —% N WG 48 6 mm (9. 7% ) A%
2 WGC8 Ab0.2 mm(1.7% ) . LA W J153000
XF LG TR ZE SR W . LI EE 62 ( DA ) R0UN X T 35
TR A BA — & BAE T, DA R0 X5 8 VR I
P BTRK A7 LL IR 2 9. 7% |, Wil 5 1% 75 PE 25 19 38 K, DA

AT L7 St/ VAN

B 9(b) FE 10 (b) XF a8 T 53 FR P g 2%
RN TOLALA N BT B IR V%I . 3) LUKBT + PA;
LU&BT, X5 B rl 1, LUKBT + PA £ LU&BT
HBUE /M5 3] 5 LU&KBT + PA + DA Fll LU&BT +
PA AL A T IR 10 R 2 S Ak R 38 (FUIR D0 A 2 1Y
YaXHEE R E R, AT, 8 T AL K, V, W,
EW A A T W 2ZEHm W6l ) 11 mm
(26.2% ) PR ZE WG8 4bA 0.5 mm(8.3% ), i
THL K, V, W, ZEPAN LA T U IR 22 85 B WG 4bfy
18 mm(29% ) FE{IK % WG8 4% 0.8 mm(6.7% ), VA -
PRZH 7 27 000 %8 bl T A 0L 45 R R WY, oo 8% R
(PA) 208 0T R YR 1 7 A8 B F 2, PA &L
I X6 B TR v ) DUk AR B 29% |, Bl 25 1 96 8 1 3
K, PA SN FKE B W)



FERTEE , 25 WM™ AR i A v gl 0 22 S0 o TR R F) B2 M ML - 111 -

P LU&BT+PA+DA
— LU&BT+PA

ylas P 3
1 L | n 1 n 1 L | L 1

10 12 14 16 18 20
B 18 /s
(2) K,V,W,: (LU&BT+PA+DA vs LU&BT+PA)

0 2 4 6 8

........... LU&BT+PA+DA

230 —— LU&BT+PA

200

150

100

W /mm

-100

-150

0o 2 4 6 8 10 12 14 16 18 20
B 18 /s
(2) K,V,W,: (LU&BT+PA+DA vs LU&BT+PA)

250, LU&BT+PA

— LU&BT

200

=

150

100

W /mm

-50

-100

-150

0o 2 4 6 8 10
B 1] /s
(b) K,V,W,: (LU&BT+PA+DA vs LU&BT)
9 K,V,W, TR TWiIE DA 5 PA 3@ iRIEFAZN
Fig.9 Verification of DA and PA effects on surge wave form under K, V, W, condition

16 18 20

s 1 s
12 14

v LUSBT+PA
—— LU&BT

250

W /mm

0 2 4 6 8 10 12 14 16 18 20
T
(b) K.V,W : (LU&BT+PA vs LU&BT)

3°2°°1°

E 10 K,V,W, TR TIIE DA 5 PA 3FREE KN
Fig. 10 Verification of DA and PA effects on surge waveform under K;V, W, condition

g b W K A AR IR A R v ehb B
Fe (PA) FIE 1 BE 455 (DA ) AR )™ A FE 2 g4 T, BIAE
A — R HH EL AR 52 e 0 PPN 36 4 oo R 5% T
IR LATE EIRTR , 220 — 25 64 ST kR 5 B0 R VR
PRI AT, TR B, PA %5 DA XV R AL ) BT kA

HR,

3.3 PA.DA #1 LU&BT 4R 86 2 B 5Tk
VRS VR VR 7 A e R P AR K AR 2 ] A i

—FHIA R A T B A sh 12t #E . 7E TS

BAE L Y sh e PA DA FI LUKBT %%



c112 - e NS B | A - =

5556 4%

TEHK IR B SR R RE , B RE R M shRE S a2 A,
T HESE PA ORI DA 7R 1% B2 P AR A A SO T
TS Jrik T W3 6 77 A5 T IR I BE A0 Bk EL 1)
K11 s Tk T K, V, W, f K, V, W, T TS #
PRI IR SEE ShRE A AE R, M 11 T, TS
—— DA+PA+LU&BT

40 - —e— PA+LU&BT
LU&BT

MAEE/
%)
S S
T

Al

HAEe

| L 1 { I L | T | P

0 2 4 6

FF 8] /s
(a) K,V,W TR AL & i 28

' L 1 i 1
8§ 10 12 14 16 18 20

S BT TR R T 7 1T 2 BE A TR ¥ YR A% R i A v 34
REMIZHBEAR EL A A BEA U . TMIRAE A2 B A
i B RE PRI IR B — A~ RN BB 14 R B
B IR HEAR BAERL

—— DA+PA+LU&BT
—e— PA+LU&BT
LU&BT

40 -

HEER

REN

HaeN

| ISP U I S
10 12 14 16 18 20
B[] /s
(b) K,V,W iR AE & 2%

B11 RETHRK,V,W, 1 K,V,W, 3T 5 TS = HIKE B RBEE SN REET A F ik

Fig. 11 Potential, kinetic, and total energy forms summed over the whole tank area for simulated K,V, W, and K, V, W, experiments

H % BB HhZR AT 0, ki 57 He (PA) /R R Smaiik
Z5IHIR 23% ~30% e . 28% ~ 29% 1 5l HE 11
25% ~30% (RERERE, FMIELZ R, AL HIEESEE ( DA) 1E
FHREBTTBR LA IAIR 17% ~25% WIHRE 14% ~ 16%
FISIHER 16% ~23% AU AERE, PA Al DA JL[H] 57
BRES TN Y 48% HUHVBE 43 % HIBHRE RN 47 % 1Y HRE
i, [FEE, @ PA FE AR - KR RE G b i
DA Fll LU PR , 8502 A 1 A% B ) i 1) 1o i 3z 3 1
Pl K K R IR B AR B B 3 AT R X
Fikas T K, V, W, Al K, V, W {1 & 38 K 1A
RSB PA M LUKBT 200 F 52, Rl R IR T
DA W AR BB B DAk, R, PA 7RSS T4
K, V,W, 1Y HE & DTRR R K, V, W, K, T DA 715
T8 KV, W, B ST K, V, W, /N, E.2Z,PA DA
F LU&BT X 8 33T TR 7™ A= 3 A v g o e Ak 31 o
FE PR B AR A AT ] A AR AN T 20

4 7 i
4.1 3 MAZEHNHEEXR
H 3 Fh 7220w AR L J6 3k =0T DUE LU J&

FHF U AR R 1 25 ] S RO AR AN T 1 PA 2 3
TR PR A B 1) S RO AR R e, BLAR < AR R
FFCLU) " A v B R (PA) 7 5 & 0] RE 23 3| [ A
AOFEFE (L PA AT LR Pt 1 SRR, 18 K IR 8
PR PR RS B A A R B R R B, X
XFpIEEE PA BN TEE

XTEHE PA F DA, —F I AL A AR H A
0L, BB T b ¥ AR A2 Bl ) 1 3 A A KA T
G (v.(ryt) —v (r,t)) v (r,0) Tv.(r,t) 5K
PRIZEE H, (r,t) WRIVE R RS BATT -S4 B

PA 1 DA By AH[R] sS7E T2 1) PA F1 DA #R7E I
Kz 37710 FAERT;2) PA Fil DA 75 1148 B %
(A AT 25T 2R 53 ) Y /K A i ek 381 5 Y 1A 5ok 3 A
SR, PA I DA BN ARG K 5 4) MUK AR %
v, (r,t) =0 i}, PA Fl DA Jigk AR SRR E v (r,
) v, (r,0) JE;5) MK AR JE B 5 /I LW 1k o B A
FU K AR 45 R st BRIV v 3 1 R v o v AR O AR B
PA F1 DA ZOw AFAE R 3, I, AN & PA Al DA
(RS 76 VT ALK Ay P B 7= A4 S TR A BASE

PA Fil DA BIX BI7E T . PA kR Z v _(r,



1

FERTEE , 25 WM™ AR i A v gl 0 22 S0 o TR R F) B2 M ML - 113 -

t) - VT (r,t) |, BIERRIZ B 7 1) 1 R J5 B A i
(FRTATRLRE B ) 0 s B0, JRE B AR Ak SR A R ) T
RSB R PA IR B, — M 7E AR AT 2 A
KA AR BE N TE B A, PA SR BEAR B &, DA
5 3 T KA R Bl b SR AR G, RV 285 17 R L 3%
TG TR 23 77 AR 80/ DA I B B 38 5 2
H ERTAEDRLRS 1 AT B8 7= AR BRI DA I B, Ik 4,
DA IEE R AKX TR EWGIRIZE T (r,0) , R
J&E R INAS ] 9 0 R 6 7= A DA ekt B8 %) R /N 52 g
BN,
4.2 XF LU&BT %5

LU&BT & —FpaEgh i f& 8 1%, RIOKs B — 4> 7K B
P YK I B T R AR, VR IR K fi K
A s s R, AR A B iR RA s
Tetedtte VRS YR OSSR R Sl i AR S UK B
IR IREES % 18 . MRS LUKBT B IEA R AT %0, i)
THIARE R 5K Z /N 0.2, ) LU&BT f&1E AT 2L
20, SEBR L BT B IEME R — AN i 28 B R
I TR 1) 5 B, XA T AR AR B 28 B 4 A, (EL 2
ANEB AR T A B SRR IG5 1t A T J2 i
PRI TR ¢ R B Y K/ NS BB BT B KT R T TR =5
JES0PA, B2 2 BRI R A BB R K R 100

T AR IR BRG] A LUKBT & IEBIRI AT L)
A R T A, B R A S TE R 2 1)
B T FLAE IR AR R 5 25 4 306 TR ATE 3 IR v
FIRE RS MAR /N, AR RE A LT 55 B T AR H A
] AR ADLN 5 5 R B AR IS PR ok % &

BRI
5 4

AR SCHE T S R VR AR e AR ST B Y —
T 223800, i — 2 i AR TS HEZE T Ry B
S M HRIE N =3 Z A B R X5, FE AR T A
PRBFRTF RN A6 1A 7R K HL 7 FH 3 8], 3 o 4 A
RIS FN TS BUE B 3BT, #87 W BE R IR ™ 2B o
Bl 7 2F R LA O i TR AR BRI A R . 383
() E E RS .

1) AR TSN ) BT {2 1E BE % B 0 B4 8 TR
TEAS , GRAKIREE FL iR /K IR i 0 8 3 5 /K IR S B
B KB A (H/W) /NT 1/5 B, 7T DL Z RS AR R
TN BB IE s MR, 2% H/W H AR A AR 1S
GRS 1B e NN SES S S U

2) ST 2E AR Sk AT AT, LU 2 3 W A S
23 ] RO AR TG, 17 PA 2356 T 18 IR TS 2 Y
ik ) S AR A T, R AR A AR B RO VE A
fH PA S HRAYIRBNROR ; PA 55 DA 3RIAA AR

AEARL, XoF T e Sl T AR b R KK AR 15 5%, PA. FiT DA
BRON HBAR B2 5 IO TR AR AR R T R 2 A
BRI PA IR, I8 45 52 4 FL 3 T RELRS 109 i A ]
REF=HE BRI DA st

3)PA 5 DA R X 8 TR IR 0 7 AR B
A TTERVE T, PA F1 DA X B 7R I 51 04 57 ik 28 4001l 1k
£ 29% T 9% , H 34 bt 4 14406 5 25 i 3 i RAEAIG

4)TS T340 T TR D% B i e i 2 i A S 475 T TR
PR 1L R v 3 BE RN BN BEAH T % e i A LA, PA
TR AR YA BE L) 23% ~30% , BhBEZ) 28% ~
29% | MAER 2 25% ~30% ;DA BTk 2 T IR v hE
2517% ~25% ,BHEEZ) 14% ~16% , MAERZ) 16% ~
23% ., [AlW}, i@ PA FE R B9IE K - KIRBE & 5% 1L
Lt DA T LU SRR 45 512 75 T B8 Bl (] i ) 5 i
SR KK AR PR S A S B 2

ARSCHE— 2R R T VI IR = A RE Y B 2
SN K HARATAR Y HE 7R T 1 ST IR o 1 2E LB, 56
BT PA DA 1 LUKBT X B I8 RIS (1% 532 o B0 A, AF
TR X T 30 R VR 7 U R Y A R
FFHAEL

%% Xk

[1]WARD S N. Slip-sliding away[ J]. Nature, 2002, 415(6875) : 973

[2]HUANG B, YIN Y, LI R, et al. Three-dimensional experimental
investigation on hazard reduction of landslide-generated impulse
waves in the Baihetan Reservoir, China [ J]. Landslides, 2023,
20(9): 2017

[3]8AZ, THAE, Whk. PR E KR T[], AR
AR 2FAAAR, 2003, 20(5) ;26
HU Jie, WANG Daoxiong, HU Bin. Analysis on reservoir landslides
and its surge[ J |]. Journal of East China Jiaotong University, 2003,
20(5): 26

[417E%E, B e, KRR EBORIRIER S ICRIRL)]. AL
Ji%#, 2008, 29(4) : 1031
WANG Yang, YIN Kunlong. Research on propagation and climb
height of surge triggered by landslide in reservoir[ J]. Rock and Soil
Mechanics, 2008, 29(4) : 1031. DOI.10. 16285/j. rsm. 2008. 04.
003

[5]FRITZ H, MOHAMMED F. Lituya Bay landslide impact generated
mega-tsunami 50" anniversary[ J]. Pure Appl geophys, 2009, 166
(1): 153. DOI: 10.1007/500024 —008 - 0435 -4

[6] WARD S N, SIMON N D. The 1958 Lituya Bay landslide and
tsunami-a tsunami ball approach [ J]. Journal of Earthquake and
Tsunami, 2010, 4(4) : 285

[7]WANG J, WARD S N, XIAO L. Numerical simulation of the
december 4, 2007, landslide-generated tsunami in Chehalis Lake,
Canada[ J]. Geophysical Journal International, 2015, 201 (1)
372. DOI:10. 1093/ gji/ ggv026

[8] XIAO L, WARD S N, WANG J. Tsunami squares approach to
landslide-generated waves: application to Gongjiafang Land-slide,
Three Gorges Reservoir, China[ J]. Pure and Applied Geophysics,
2015, 172(12) : 3639. DOI.10.1007/500024 —015 - 1045 -6



c114 - e NS B | A - =

5556 4%

[9]XIAO L, WANG J, WARD S N, et al. Numerical modeling of the
June 24, 2015, Hongyanzi Landslide generated impulse waves in
Three Gorges Reservoir, China[ J]. Landslides, 2018, 15(12):
2385. DOI:10.1007/s10346 —018 - 1057 -2
[10]DAY S, LANES P, SILVER E, et al. Submarine landslide deposits
of the historical lateral collapse of Ritter Island, Papua-New Guinea
[J]. Marine And Petroleum Geology, 2015, 67 (1) 419. DOI;
10. 1016/j. marpetgeo. 2015.05.017

[11] MARAMAI A, GRAZIANI L, ALESSIO G, et al. Near-and far-
field survey report of the 30 December 2002 Stromboli ( Southern
Italy) Tsunami[ J]. Marine Geology, 2005, 215(1/2) ; 93. DOI;
10.1016/j. margeo. 2004. 11. 009

[12] CASALBORE D, BOSMAN A, CHIOCCI F L. Study of recent
small-scale landslides in geologically active marine areas through
repeated multibeam surveys: examples from the Southern Italy[ J].
Springer Netherlands, 2012, 31 (1) 573. DOI.10. 1007/978 -
94 -007 -2162 -3_51

[13]PAKOKSUNG K, SUPPASRIT A, IMAMURA F, et al. Simulation
of the submarine landslide tsunami on 28 September 2018 in Palu
Bay, Sulawesi island, Indonesia, using a two-layer model[ J]. Pure
and Applied Geophysics, 2019, 176 (8): 3323. DOI. 10. 1007/
s00024 - 019 - 02235 -y

[14]ZHAO L, MAO J, BAI X, et al. Finite element simulation of
impulse wave generated by landslides using a three-phase model and
the conservative level set method[ J]. Landslides, 2016, 13(1):
85. DOI:10. 1007/s10346 - 014 —0552 -3

[15]KARAHAN M, ERSOY H, AKGUN A. A 3D numerical
simulation-based methodology for assessment of landslide-generated
impulse waves: a case study of the Tersun Dam reservoir ( NE
Turkey) [ J]. Landslides, 2020, 17(12) : 2777. DOI.10. 1007/
510346 —020 - 01440 -4

(161 3Pk, BRERT-, 220, A, MR oA e v =0 3 7= AR T TR
1 BB SRR )], A1, 2021, 42(8) : 2269
HUANG Bolin, YIN Yueping, LI Bin, et al. Simplified numerical
model and verification for the impulse wave generated by situated
collapse of a dangerous columnar rock mass [ J]. Rock and Soil
Mechanics, 2021, 42 (8): 2269. DOI: 10. 16285/j. rsm. 2020.
1639

[17JHUANG T, ZHANG H, SHI Y. Numerical simulation of landslide-
generated tsunamis in lakes: a case study of the Xiluodu reservoir
[J]. Science China Earth Sciences,2023, 66(2) : 393. DOI;10.
1007/s11430 - 022 —9989 -1

(181G, WRIEAL, ZRIEAR. 7K T W47 AR T TR R P 1 BB A
BFFELT]. B J2E54, 2018, 35(3) ; 503
JING Haixiao, CHEN Guoding, LI Guodong. Numerical study on
characteristics of water waves generated by submerged landslide
[J]. Chinese Journal of Applied Mechanics, 2018, 35(3) : 503

(19 FIMS &, FHFIDE. FET i TR A O vk i 2 B TR U [ T ]
IRAK R , 2020, 40(6) : 28
SI Pengfei, TIAN Liyong. Numerical simulation of landslide-
induced impulse waves based on fluid-solid coupling method [ J].

Advances in Science and Technology of Water Resources, 2020,

40(6): 28

[20]BRRRE, Lifif, ARG, %. 2T Herschel-Bulkley Jii BRI (1)
SRR BRI IA B TE [ )] KA, 2023, 54(3) - 268
XUE Hongcheng, MA Qian, PENG Xingyao, et al. Numerical
simulation of landslide generated impulse waves based on Herschel-
Bulkley rheological model [ J]. Journal of Hydraulic Engineering,
2023, 54(3): 268

[21] F#E, 22K, T SPH-DEM ¥ — RN & 500 00 W S i iR
B[], 717, 2017, 38(4) : 1226
WANG Zhichao, LI Daming. Fluid-structure coupling algorithm
based on SPH-DEM and application to simulate landslide surge[ J].
Rock and Soil Mechanics, 2017, 38(4) . 1226. DOI;10. 16285/
j. rsm.2017.04.038

[22] ZE7RAE. B THEA FDEM-CEL J7 vk 04 ol M 245 1A 08 i 8 VR 2%
EEAUBISEID]. M5 BB R, 2023
LI Chengde. Numerical simulation of landslide surge in fracturable
rockmass based on coupled FDEM-CEL method [ D ]. Nanchang:
Nanchang University, 2023

(23] HFTH. PR HSOmIRBER AT [ D], i P EMmETK
2, 2016
XIAO Lili. Numerical simulation of landslide generated waves in
reservoir[ D]. Wuhan; China University of Geosciences, 2016

(24 1R, KPR i B K HR IR R FE T SE (D], . I
MR, 2007
WANG Yang. The research on speed of the landslide and its surge
hazard in reservoir[ D]. Wuhan: China University of Geosciences,
2007

[25] WANG J, XIAO L, WARD S N. Tsunami Squares modeling of
landslide tsunami generation considering the 'Push Ahead’ effects in
slide/water interactions: theory, experimental validation, and
sensitivity analyses [ J ]. Engineering Geology, 2021, 288.
106141. DOI.10.1016/]. enggeo. 2021. 106141

[26 ] WANG J, XIAO L, WARD S N, et al. Tsunami Squares modeling
of the 2007 Dayantang landslide generated waves considering the
effects in slide/water interactions[ J]. Engineering Geology, 2021,
284(1/2): 106032

(27 B, B, 22800, 5. 8K - AU A AR
WA= A B D RS [T ], A A % 5 TR,
2022, 41(12) ;. 2404
XIAO Lili, WANG Jiajia, LI Zhigiang, et al. Research on dynamic
models of landslide tsunami  generation  considering/water
interactions [ J ]. Chinese Journal of Rock Mechanics and
Engineering, 2022, 41 (12) ; 2404. DOI; 10. 13722/j. cnki. jr —
me. 2021. 1244

[28 ]WANG J, WARD S, XIAO L. Tsunami Squares modeling of
landslide generated impulsive waves and its application to the 1792
Unzen-Mayuyama Mega-slide in Japan[ J]. Engineering Geology,
2019, 256 121

[29]KELFOUN K, GIACHETTI T. Landslide-generated tsunamis at
Réunion Island[ J]. Journal of Geophysical Research Atmosphere,
2010, 115(F4) . 12



