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Development of a source code of tsunami numerical simulations based on a linear

dispersive wave theory - Application to the assumed Nankai earthquake -
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2.1 EEARER
FOAREAE | Z 334 T DRI oy B B RG D HEps F FE Ik D JOIZREIR ©& % (Liuetal., 1998),

oM gd o0h daz o0 1 0’M  93?(Nsin®)
dt  Rsinfdg 3Rsinf d¢ |Rsinf \ dpdt 000t
ON N gd dh M= d? o 1 0’M 4 0%(Nsin®) @
oc Y R0 ™ = 3R90 |Rsing dpot 260t
oh 1 dM 0d(Nsin®)
3¢ T Rsind K%Jr—ae )l =0 (3)

ZZC, hIFKNZ, @ 1R, O IXAEREE IR, RIZHIBRO B, dITHKIE | glZESILEE, fid=y
HVRT A — MIZ @ FIDEFET T 7 A NIiZ 0 FEOERET 7y 2% %, Fi2, X)X 2)ickn
T AL O BERAE ST 2 LR D IOV R PR O i 5241525 (Wang, 2009),

My 94 Ok fn=0 4)
dt  Rsinfdg N =

ON gdoh

E-'_?%_ M=0 (5)

oh 1 K(’)M 6(Nsin9)>l_0 ©)

ot T Reme |\ T 30

D EERETFEA% staggered leap frog 75 (Baba et al., 2015) CHERU L35, FE 0 HOS BRER O FEREST
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COMCOT (Wang, 2009)%F|fiL7=, COMCOT DI HFEAUTITHIE L OFERIE O K Bama VT8
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W=7 a7 T MEZ 0O COMCOT (2B AMERIE RO 7 077 M BEEE IR 52 & TR LTz, T2,
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AR AR DGR & UL ChERAL T,

3. ETIL

IR RO 7 0y T LB TR B B R D7 0/ T Wi TIRD 2 DOET VEE X il
BB NI HOUVNTELLT-,

31 ETILA
EAS AT SR I T, IRD D73 2 RIT Gaussian ORI mx2 5 2 7=,
xZ y2
) = e - 3343 7
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FRE LTz, BHEEIE 7 R YA KT EAERE R Tl 400 kmX 400 km T Ax=Ay=500 m, MAFEER Tl
145.0° E~150.0° E, 30.0° N~35.0° NT, A ¢ =A 0 =30 Bh&L7=,
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Mw8.0 OFFfEHIEAZEEL, 27—V 71 (R 1 BT N2 CTHER Wi TAZ—
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Ty Bla O BRI 2 7D L RIS IV TR O BN EL e TRY . AN 25 5LINT
IFEWLOT 5 SIEEDFEINENLOT 2 EE T e> T, T, BANCRIET DRITIER 58,
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RO 5) TlIe —27 ORI E D> TRY, SIEER RO —7 ORI 3, 4 77iE /2o
TNDZEDNDDT, Fiz, K 5 LK 8 DO MEIEL Iy HEEE R DL TR O _EAREE
THL o QDI EN b7,
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m|FE DL T, Fio, MIERIEBEERIC LR F
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[ ) A ><,
R S H RO AN
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43 DR

D RESCHR A R TR O — D L U CTHIIE @ 0 A OREEN S HEE 2 1=, BRI =
D EEENE T RO « LR FEIR O L3I B Uiz, 22Tl RIBUHEO W > —fKEE (5000 m)IiZis
VT, I A ORREZR RS 4 DD/T A — (BX L, g W, B 6 970 )TN THHK
PEDENEFIATZ, AT | WO _ESOESIE 10 km EL7-, £/, fEENT 145.0° E~150.0° E,
30.0° N~35.0° N &L, MEERAD HEEX T Iab—rar a2 7-o77,

Bl 2 —ar OfEREX 13 B 17 1R T, S R@ITHIERE mOREEE | & X XHE 2%
ASHTHOD 900 RT3 mDIRFEEFR L QD K K()72 1% Dl Mk - PEREfEIR D I 30 2%
NENEI2 ST RHER DD e -T2, BIZIE, K 13(@)&[X] 14() % D EfERHE A 30° ERELpo
7= Z Lo TR DIE 7 R DR « TEREREIR D A0 3 KD/ NEL T2 o TNDZEN o T2, ZAUZ LT
JE DONEIT Tl LD B ELPH I P « USRI AE D IRy D2 L <AL, 3 BbEA iR #
NTCNDEEZBIND, £, WO RS %A FDEMEE LRI O IR U EE T LR,
L7235 T, RIS REREWITRNZED D0 T2, Wi OEE T B/ EEN KBNS B S RIT L
NTEZBIV, ZHUTHIE O ESJF 1A TIEFE G LX) SEIR D 2 5047 L TOD DI L, W8 OE 5
M CIEAEFALETERED 2 SDOFEA SR L TOAZENSIVEE R DO INETLT W ENFRREE 2
HND, X 15 1T OIEERSZZELLUIZAERTHD, 18 W OIENKELIpo7=Z LI X0 TE OhE 5T 0
IEBEIZFI R -T2 DD | WiE O RS H MKV R DLV IRIEE 72> TND, Fo, X 16 &K 17 1%
T RO L EEZ TR THD, K@)z DT DAORENLY | P & 0 MR EATLTFI > T
LTz, F(b)E R THHONDINTIE ED A DT DA D D AR T IO kE R85
LT, LinL, WiEOIEF AN RSBANDZ ST DI /2D o1z,

ETV 1 TIEFERFERO A% 5.2 TODD, ZOGEBFRERICE 2 B, W1 &% 3@)E oD,
y 7D B REIR D J5 28 N0 D3N Z LSy JF I KD FR Iy B2 7R L CUOVD Z E SR T & 5, M
2 CHRBRCEZDZENTED, T2, 7 /L 2 OREREHHIETII T 0AZ 113° LRELEN, T
YDA DRR L7 DFRAIMENE T RO,
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TERLT=7 07 T L3, BT /0 2 TORUEEDRIBIERIE TR ZERNIFHR TE20s, BAMEED I H72
B AKIRO A Z DT CILFHRIIARNLZE Tho7ol2) | 1% RAED R AR LR W B DWW
BThD, Eo MRIBZAE T 528 THEAEHALL TIFEZ D TE2N, kA £ TR
T5, F2TH E2E R DIBIEIE T RADMEDN LD T, HRHBENLETHD,

BEE: AR EEDDIZHTD, 23—V RFE TSI KGR 7 122 2 COMCOT (Cornell Multi-
grid Coupled Tsunami Model) S #ECHITE 7 —4 GEBCO (General Bathymetric Chart of the Oceans)%- i S-#C
THEEL-, L CTTITEE =L E T,

8% A FREXOBESVIZIZX Al DIH7288 1% FHV 7= staggered leap frog % (Baba et al., 2015) T
1T-7,

? ?
Nij+1 Nit1j+1
Mid1j+1 dij+1 Mij+1 di+1'j+1Mi+1,j+1
hijea Rit1js1
| 1
N; ; Niy1,j
Ay,AB o M. | L
Y My, d; j ilj dl+1,] My,
y0 T O - O -
h;,; hisyj
v $ t
) Nili_1 R Nilyj-1
Ax,Ag i
X,

XIA1 staggered #&1-o RIZ/AKNL, o 1TREE, 0 1T ITFFKIE. M, NIZZENZENxE=id ¢ HFlL y
FI2IX 0 FRIOEFET 797 A% KT,

X 1)D 3 BEADBEBILIZ DWW TE R D, /0 ERI

d> 0 1 0°M N 0*(Nsin9)\| _ d? 0 (0°M N 02(Nsin@) (AD)
3RsinB d¢g |Rsinb \ dpat 000t "~ 3R2sin26 dt \ A2 dpdo
LEZMZ LD, L5 1 HBIZBWTROID IR L TED,
0?M _ Miy1; —2My; + My (a2)
dp? (4¢)?
ZIT LjIFERE e, 0 FMOZ VY ROEEFRT, REfEEbT 57201
U= Mi+1,j - 2Mi,j + Mi—l,j (AB)
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LEFRT DL

1

1
o (0°M 0/ U Utttz —u™z
7 (5) = 2o -
ot \ d¢p? ot \(4¢)? (Ap)2At

LHEBILTE D, 22T i tFADZ Uy R OREFRT, -, & 2 HAIZBWTRO IR T 5,

aZ(NSan) . 0 Ivi’j+1 Sin(Q + AQ) - Ni,jSl'ng
dpao B do A6
N js15in(8 + 460) — N;_y j41 sin(6 + 46) — N; jsin6 + N;_, ; sin 6

- 264¢ (A5)

7272, staggered leap frog {ETIIMEN DFHEMEZ A& T HL TWDD T, M, ;OFHEMEIZISITHN
DEZRDINTJEHVD 4 152 ANHZE T,

N - Nij+ Niy1;+Nij1+Nigqjq

ij = 4 (A6)

vl (arpavtolte
V= Ni,j+1 Sin(@ + AH) — Ivi—l,j+1 sin(0 + AQ) - Ni’jSiTle + IVL-_LJ- sin @ (A7)

E Y
_ _ .1 _ 1
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Development of a source code of tsunami numerical
simulations based on a linear dispersive wave theory

- Application to the assumed Nankai earthquake -

Kento Nishida
Shoicih Yoshioka

Abstract

In the linear long wave theory, if the water depth is constant, the tsunami propagates at the same velocity,
but in reality, when the wavelength becomes shorter, the velocity difference due to the wavelength, that is, the
dispersion takes place. In order to express such dispersion, it is necessary to use an equation that considers
dispersion. However, the actual distance required for a linear dispersive wave theory depends on conditions such
as water depth and initial water level. Therefore, in this study, we focused on the dispersion of the tsunami, and
created a source code based on the linear dispersive wave theory in order to perform numerical simulations. The
created source code was applied to two models including the assumed Nankai earthquake, and compared with the
results obtained by the linear long wave theory. Since the assumed Nankai earthquake was a near-field tsunami,
there was no significant difference at the beginning of the calculated waveform offshore, but there was a difference
in the subsequent waves. It was also found that the dispersion often appears in the direction orthogonal to the strike
of the fault plane. In addition, in order to investigate the state of the initial height distribution, which is considered
to be one of the factors showing the directivity of the dispersion, we focused on the four fault parameters, and
changed the values to change the relationship between the state of the initial height distribution and the directivity
of the dispersion.
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