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線形分散波理論に基づく津波数値シミュレーション 
プログラムの開発 ～想定南海地震への適用～ 

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

dispersive wave theory  - Application to the assumed Nankai earthquake - 

 1) 
Kento Nishida 

 2) 
Shoicih Yoshioka 
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1. はじめに 
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2. 手法 

 

2.1 基礎方程式 

 (Liu et al., 1998)  
 

𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

+
𝑔𝑔𝑔𝑔

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝜕𝜕ℎ
𝜕𝜕𝜕𝜕

+ 𝑓𝑓𝑓𝑓 =
𝑔𝑔4

3𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝜕𝜕
𝜕𝜕𝜕𝜕

6
1

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
8
𝜕𝜕4𝜕𝜕
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕

+
𝜕𝜕4(𝑓𝑓𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)

𝜕𝜕𝑅𝑅𝜕𝜕𝜕𝜕
;< (1) 

𝜕𝜕𝑓𝑓
𝜕𝜕𝜕𝜕

+
𝑔𝑔𝑔𝑔
𝑅𝑅
𝜕𝜕ℎ
𝜕𝜕𝑅𝑅

− 𝑓𝑓𝜕𝜕 =
𝑔𝑔4

3𝑅𝑅
𝜕𝜕
𝜕𝜕𝑅𝑅

6
1

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
8
𝜕𝜕4𝜕𝜕
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕

+
𝜕𝜕4(𝑓𝑓𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)

𝜕𝜕𝑅𝑅𝜕𝜕𝜕𝜕
;< (2) 

𝜕𝜕ℎ
𝜕𝜕𝜕𝜕 +

1
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 68

𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕 +

𝜕𝜕(𝑓𝑓𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)
𝜕𝜕𝑅𝑅 ;< = 0 (3) 

 
ℎ φ θ t R d  𝑔𝑔 𝑓𝑓

𝜕𝜕 φ 𝑓𝑓 θ
 (Wang, 2009)  

 
𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

+
𝑔𝑔𝑔𝑔

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝜕𝜕ℎ
𝜕𝜕𝜕𝜕

+ 𝑓𝑓𝑓𝑓 = 0 (4) 

 
𝜕𝜕𝑓𝑓
𝜕𝜕𝜕𝜕

+
𝑔𝑔𝑔𝑔
𝑅𝑅
𝜕𝜕ℎ
𝜕𝜕𝑅𝑅

− 𝑓𝑓𝜕𝜕 = 0 (5) 

 

𝜕𝜕ℎ
𝜕𝜕𝜕𝜕 +

1
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 68

𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕 +

𝜕𝜕(𝑓𝑓𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)
𝜕𝜕𝑅𝑅 ;< = 0 (6) 

 
staggered leap frog  (Baba et al., 2015)

 
 

2.2 手順・検証 

COMCOT (Wang, 2009) COMCOT

COMCOT
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3. モデル 

2
 

3.1 モデル 1 

2 Gaussian  

ℎ(𝑥𝑥, 𝑦𝑦) = 𝐴𝐴𝐴𝐴𝑥𝑥𝐴𝐴 J−8
𝑥𝑥4

2𝜎𝜎L4
+

𝑦𝑦4

2𝜎𝜎M4
;N (7) 

 

ℎ 𝜎𝜎L 	𝜎𝜎M 𝑥𝑥 	𝑦𝑦

𝜎𝜎L, 𝜎𝜎M)
𝑥𝑥 𝑦𝑦

3.2 モデル 2 

Mw8.0 (ht
tps://ja.wikipedia.org/wiki/%E5%9C%B0%E9%9C%
87%E3%83%A2%E3%83%BC%E3%83%A1%E3%8
3%B3%E3%83%88)
1

1
(MOR

VEL, DeMets et al., 2010)  
2 7

(

) (1986)
50 m

2
 

GEBCO(http://ww
w.gebco.net) 30  

 
 

32.57°N 
134.60°E 

 130km 

 65km 

 
5.1km 
( ) 

 235° 

 9° 

 6m 

 113° 

 1 2  
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4. 結果と議論 

4.1 モデル 1 

3
4 (150 km, 150 km)

5
6 7

(147 E, 32 N) 8  
𝑥𝑥 φ 𝑦𝑦 θ

4.3 5 8
25

5 2
( 5) 0.15 m 0.06 m ( 8) 0.22 m 0.14 

m

( 5, 8)

( 5) 3 4
5 8

 
  

 1 2
Hirose et al. (2008)  

 2 GEBCO 2
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 3 1 ( ) (a) 250
(b) 600 (c) 1100  

(a) (b) (c) 

(a) (b) (c) 

 4 1 ( ) (a)
250 (b) 600 (c) 1100  

 5 1 ( ) ( )
(150 km,150 km)  
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(a) (b) (c) 

 6 1 ( ) (a) 250
(b) 600 (c) 1300  

(a) (b) (c) 

 7 1 ( ) (a) 250
(b) 600 (c) 1300  

 8 1 ( ) ( )
(147 E, 32 N)  

― 169 ―



4.2 モデル 2 

9 1.25 m 1.30 
m

10
11

2 12

 

3, 4, 5
3

1, 7
2, 6

 

 
  

水

位

(m) 

 

 9 2
 

(a) (b) (c) 

(d) (e) 

10 2 ( ) (a) 500
(b) 1000 (c) 1500 (d) 2000 (e) 2500  

 

水 

位 

(m) 

500s 1000s 1500s 

2000s 2500s 
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水 

位 

(m) 

(e) (d) 

(a) (b) (c) 

500s 1000s 1500s 

2000s 2500s 

11 2 ( ) (a) 500
(b) 1000 (c) 1500 (d) 2000 (e) 2500  

12 2 (a) 1 (b) 2 (c) 3 (d) 4 (e) 
5 (f) 6 (g) 7

 

水 

位 

(m) 

水 

位 

(m) 

(e) (d) 

(a) (b) (c) 

(f) 

(g) 

水 

位 

(m) 
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4.3 分散の指向性 

16 17
(a)

(b)
 

1 ( 3(a))
𝑦𝑦 𝑦𝑦

2 113
 

 

δ＝9° 

L=42km 

W=21km 

λ＝90° 

13 9 42km 21km 90 (a) 
(b) 900  

(a) (b) 

δ＝9° 

L=42km 

W=21km 

λ＝90° 

― 172 ―



 

  

δ＝30° 

L=42km 

W=21km 

λ＝90° 

14 30 42 km 21 km 90 (a) 
(b) 900  

(a) (b) 

L=29.7km 

W=29.7km 

δ=9° 

λ＝90° 

(a) (b) 

15 9° 29.7 km 29.7 km 90°
(a) (b) 900  
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5. まとめ 

 

λ＝45° 

L=42km 

W=21km 

δ＝9° 

(a) (b) 

16 9 42 km 21 km 45
(a) (b) 900  

L=42km 

W=21km 

δ＝9° 

λ＝135° 

17 9° 42 km 21 km 135°  
 

(a) (b) 
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2

 
 
謝辞： COMCOT (Cornell Multi-
grid Coupled Tsunami Model) GEBCO (General Bathymetric Chart of the Oceans)

 
 
付録： 

 

			
𝑑𝑑4

3𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝜕𝜕
𝜕𝜕𝜕𝜕

6
1

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
8
𝜕𝜕4𝑀𝑀
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕

+
𝜕𝜕4(𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)

𝜕𝜕𝑅𝑅𝜕𝜕𝜕𝜕
;< =

𝑑𝑑4

3𝑅𝑅4𝑅𝑅𝑅𝑅𝑅𝑅4𝑅𝑅
𝜕𝜕
𝜕𝜕𝜕𝜕

8
𝜕𝜕4𝑀𝑀
𝜕𝜕𝜕𝜕4 +

𝜕𝜕4(𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)
𝜕𝜕𝜕𝜕𝜕𝜕𝑅𝑅

; (A1) 

 
 

1  
 

𝜕𝜕4𝑀𝑀
𝜕𝜕𝜕𝜕4 =

𝑀𝑀[\],^ − 2𝑀𝑀[,^ + 𝑀𝑀[_],^

(𝛥𝛥𝜕𝜕)4
(A2) 

 
 

𝑅𝑅,	𝑗𝑗 φ,  
	

U = 𝑀𝑀[\],^ − 2𝑀𝑀[,^ + 𝑀𝑀[_],^ (A3) 

A1 ℎ 𝑀𝑀,𝑁𝑁 𝑥𝑥 𝑦𝑦
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𝜕𝜕
𝜕𝜕𝑡𝑡

8
𝜕𝜕4𝑀𝑀
𝜕𝜕𝜑𝜑4; =

𝜕𝜕
𝜕𝜕𝑡𝑡 c

𝑈𝑈
(𝛥𝛥𝜑𝜑)4e

=
𝑈𝑈f\]4 − 𝑈𝑈f_]4

(𝛥𝛥𝜑𝜑)4𝛥𝛥𝑡𝑡
(A4) 

 
 

𝑛𝑛 	𝑡𝑡 2  
 

	
𝜕𝜕4(𝑁𝑁𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁)

𝜕𝜕𝜑𝜑𝜕𝜕𝑁𝑁 =
𝜕𝜕
𝜕𝜕𝜑𝜑 8

𝑁𝑁g[,^\] sin(𝑁𝑁 + 𝛥𝛥𝑁𝑁) − 𝑁𝑁g[,^𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁
𝛥𝛥𝑁𝑁 ;	

=
𝑁𝑁g[,^\] sin(𝑁𝑁 + 𝛥𝛥𝑁𝑁) − 𝑁𝑁g[_],^\] sin(𝑁𝑁 + 𝛥𝛥𝑁𝑁) − 𝑁𝑁g[,^𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁 + 𝑁𝑁g[_],^ sin 𝑁𝑁

𝛥𝛥𝑁𝑁𝛥𝛥𝜑𝜑
(A5) 

 
 
 

staggered leap frog 𝑀𝑀 𝑁𝑁 𝑀𝑀[,^ 𝑁𝑁
4  

 

𝑁𝑁g[,^ =
𝑁𝑁[,^ + 𝑁𝑁[\],^ + 𝑁𝑁[,^_] + 𝑁𝑁[\],^_]

4
(A6) 

 
 

𝑉𝑉l = 𝑁𝑁g[,^\] sin(𝑁𝑁 + 𝛥𝛥𝑁𝑁) − 𝑁𝑁g[_],^\] sin(𝑁𝑁 + 𝛥𝛥𝑁𝑁) − 𝑁𝑁g[,^𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁 + 𝑁𝑁g[_],^ sin 𝑁𝑁 (A7)

 

𝜕𝜕
𝜕𝜕𝑡𝑡

8
𝜕𝜕4(𝑁𝑁𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁)

𝜕𝜕𝜑𝜑𝜕𝜕𝑁𝑁
; =

𝜕𝜕
𝜕𝜕𝑡𝑡

8
𝑉𝑉l

𝛥𝛥𝑁𝑁𝛥𝛥𝜑𝜑
; =

𝑉𝑉lf\
]
4 − 𝑉𝑉lf_

]
4

𝛥𝛥𝑁𝑁𝛥𝛥𝜑𝜑𝛥𝛥𝑡𝑡
(A8) 

 
 

�̅�𝑑[,^ =
𝑑𝑑[,^ + 𝑑𝑑[\],^

2
(A9) 

 
 

𝑑𝑑4

3𝑅𝑅𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁
𝜕𝜕
𝜕𝜕𝜑𝜑

6
1

𝑅𝑅𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁
8
𝜕𝜕4𝑀𝑀
𝜕𝜕𝜑𝜑𝜕𝜕𝑡𝑡

+
𝜕𝜕4(𝑁𝑁𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁)

𝜕𝜕𝑁𝑁𝜕𝜕𝑡𝑡
;< =

𝑑𝑑l𝑁𝑁,𝑗𝑗
2

3𝑅𝑅2𝑁𝑁𝑁𝑁𝑛𝑛2𝑁𝑁
o
𝑈𝑈𝑁𝑁,𝑗𝑗

𝑛𝑛+
1
2 − 𝑈𝑈𝑁𝑁,𝑗𝑗

𝑛𝑛−
1
2

(𝛥𝛥𝜑𝜑)2
+
𝑉𝑉l𝑁𝑁.𝑗𝑗
𝑛𝑛+

1
2 − 𝑉𝑉l𝑁𝑁.𝑗𝑗

𝑛𝑛−
1
2

𝛥𝛥𝑁𝑁𝛥𝛥𝜑𝜑
p (A10) 

 
 

𝑀𝑀[,^
f\]4 = 𝑀𝑀[,^

f_]4 −
𝑔𝑔�̅�𝑑[,^
𝑅𝑅𝑁𝑁𝑁𝑁𝑛𝑛𝑁𝑁

𝛥𝛥𝑡𝑡
𝛥𝛥𝜑𝜑 qℎ[\],^f − ℎ[,^f r + 𝑓𝑓𝑁𝑁g[.^

f_]4 +
�̅�𝑑[,^4

3𝑅𝑅4𝑁𝑁𝑁𝑁𝑛𝑛4𝑁𝑁o
𝑈𝑈[,^
f\]4 − 𝑈𝑈[,^

f_]4

(𝛥𝛥𝜑𝜑)4 +
𝑉𝑉l[.^
f\]4 − 𝑉𝑉l[.^

f_]4

𝛥𝛥𝑁𝑁𝛥𝛥𝜑𝜑 p (A11) 
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𝑑𝑑4

3𝑅𝑅
𝜕𝜕
𝜕𝜕𝜕𝜕

6
1

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕
8
𝜕𝜕4𝑀𝑀
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕

+
𝜕𝜕4(𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕)

𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕
;< =

𝑑𝑑4

3𝑅𝑅4
𝜕𝜕
𝜕𝜕𝜕𝜕

s
𝜕𝜕
𝜕𝜕𝜕𝜕 c

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝜕𝜕𝑀𝑀
𝜕𝜕𝜕𝜕e

+
𝜕𝜕
𝜕𝜕𝜕𝜕 c

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝜕𝜕𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕
𝜕𝜕𝜕𝜕 et (A12) 

 
 

1  
𝜕𝜕
𝜕𝜕𝜕𝜕 c

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝜕𝜕𝑀𝑀
𝜕𝜕𝜕𝜕e

=
𝜕𝜕
𝜕𝜕𝜕𝜕 8

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝑀𝑀g[\],^ − 𝑀𝑀g[,^
𝛥𝛥𝜕𝜕 ; =

1
𝛥𝛥𝜕𝜕𝛥𝛥𝜕𝜕 8

𝑀𝑀g[\],^ − 𝑀𝑀g[,^
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

−
𝑀𝑀g[\],^_] − 𝑀𝑀g[,^_]

sin(𝜕𝜕 − 𝛥𝛥𝜕𝜕) ; (A13) 

 
𝑁𝑁[,^ 𝑀𝑀 4  

𝑀𝑀g[,^ =
𝑀𝑀[,^ + 𝑀𝑀[,^\] + 𝑀𝑀[_],^ + 𝑀𝑀[_],^\]

4
(A14) 

 
 

𝑈𝑈g =
𝑀𝑀g[\],^ − 𝑀𝑀g[,^

𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕 −
𝑀𝑀g[\],^_] − 𝑀𝑀g[,^_]
sin(𝜕𝜕 − 𝛥𝛥𝜕𝜕)

(A15) 

 
 

𝜕𝜕
𝜕𝜕𝜕𝜕

s
𝜕𝜕
𝜕𝜕𝜕𝜕 c

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝜕𝜕𝑀𝑀
𝜕𝜕𝜕𝜕e

t =
𝜕𝜕
𝜕𝜕𝜕𝜕

8
𝑈𝑈g

𝛥𝛥𝜕𝜕𝛥𝛥𝜕𝜕
; =

𝑈𝑈gf\
]
4 − 𝑈𝑈gf_

]
4

𝛥𝛥𝜕𝜕𝛥𝛥𝜕𝜕𝛥𝛥𝜕𝜕
(A16) 

 
 

2  
 

𝜕𝜕
𝜕𝜕𝜕𝜕 c

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝜕𝜕𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕
𝜕𝜕𝜕𝜕 e =

𝜕𝜕
𝜕𝜕𝜕𝜕 8

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝑁𝑁[,^\]/4 sin(𝜕𝜕 + 𝛥𝛥𝜕𝜕 2⁄ ) − 𝑁𝑁[,^_]/4sin	(𝜕𝜕 − 𝛥𝛥𝜕𝜕 2⁄ )
𝛥𝛥𝜕𝜕 ; 

=
1
𝛥𝛥𝜕𝜕

𝜕𝜕
𝜕𝜕𝜕𝜕8

𝑁𝑁𝑅𝑅,𝑗𝑗+1/2 sin(𝜕𝜕 + 𝛥𝛥𝜕𝜕 2⁄ ) −𝑁𝑁𝑅𝑅,𝑗𝑗−1/2sin	(𝜕𝜕 − 𝛥𝛥𝜕𝜕 2⁄ )
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕 ; 

=
1

(𝛥𝛥𝜕𝜕)4 8
𝑁𝑁𝑅𝑅,𝑗𝑗+1 sin(𝜕𝜕 + 𝛥𝛥𝜕𝜕) −𝑁𝑁𝑅𝑅,𝑗𝑗sin	 𝜕𝜕

sin	(𝜕𝜕 + 𝛥𝛥𝜕𝜕 2⁄ ) −
𝑁𝑁𝑅𝑅,𝑗𝑗 sin𝜕𝜕 −𝑁𝑁𝑅𝑅,𝑗𝑗−1sin	(𝜕𝜕 − 𝛥𝛥𝜕𝜕)

sin	(𝜕𝜕 − 𝛥𝛥𝜕𝜕 2⁄ ) ; (A17) 

 
 

 

V =
𝑁𝑁[,^\] sin(𝜕𝜕 + 𝛥𝛥𝜕𝜕) − 𝑁𝑁[,^ sin 𝜕𝜕

sin(𝜕𝜕 + 𝛥𝛥𝜕𝜕 2⁄ ) −
𝑁𝑁[,^ sin 𝜕𝜕 − 𝑁𝑁[,^_] sin(𝜕𝜕 − 𝛥𝛥𝜕𝜕)

sin(𝜕𝜕 − 𝛥𝛥𝜕𝜕 2⁄ ) (A18) 

 
 

𝜕𝜕
𝜕𝜕𝜕𝜕 s

𝜕𝜕
𝜕𝜕𝜕𝜕 c

1
𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕

𝜕𝜕𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕
𝜕𝜕𝜕𝜕 et =

1
(𝛥𝛥𝜕𝜕)2

𝜕𝜕𝑉𝑉
𝜕𝜕𝜕𝜕

=
𝑉𝑉f\]4 − 𝑉𝑉f_]4

𝛥𝛥𝜕𝜕(𝛥𝛥𝜕𝜕)2
(A19) 
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�̅�𝑑[,^ =
𝑑𝑑[,^ + 𝑑𝑑[,^\]

2
(A20) 

 
 

 

𝑑𝑑4

3𝑅𝑅
𝜕𝜕
𝜕𝜕𝜕𝜕

6
1

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕
8
𝜕𝜕4𝑀𝑀
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕

+
𝜕𝜕4(𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕)

𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕
;< =

𝑑𝑑l𝑅𝑅,𝑗𝑗
2

3𝑅𝑅2 o
𝑈𝑈g𝑅𝑅.𝑗𝑗
𝑅𝑅+

1
2 − 𝑈𝑈g𝑅𝑅.𝑗𝑗

𝑅𝑅−
1
2

𝛥𝛥𝜕𝜕𝛥𝛥𝜕𝜕
+
𝑉𝑉𝑅𝑅,𝑗𝑗

𝑅𝑅+
1
2 − 𝑉𝑉𝑅𝑅,𝑗𝑗

𝑅𝑅−
1
2

(𝛥𝛥𝜕𝜕)2
p (A21) 

 
 

 
 

𝑁𝑁𝑅𝑅,𝑗𝑗

𝑅𝑅+
1
2 = 𝑁𝑁𝑅𝑅,𝑗𝑗

𝑅𝑅−
1
2 −

𝑔𝑔𝑑𝑑l𝑅𝑅,𝑗𝑗
𝑅𝑅

𝛥𝛥𝜕𝜕
𝛥𝛥𝜕𝜕

qℎ𝑅𝑅,𝑗𝑗+1𝑅𝑅 − ℎ𝑅𝑅,𝑗𝑗
𝑅𝑅 r − 𝑓𝑓𝑀𝑀g𝑅𝑅.𝑗𝑗

𝑅𝑅−
1
2𝛥𝛥𝜕𝜕 +

𝑑𝑑l𝑅𝑅,𝑗𝑗
2

3𝑅𝑅2 o
𝑈𝑈g𝑅𝑅.𝑗𝑗
𝑅𝑅+

1
2 − 𝑈𝑈g𝑅𝑅.𝑗𝑗

𝑅𝑅−
1
2

𝛥𝛥𝜕𝜕𝛥𝛥𝜕𝜕
+
𝑉𝑉𝑅𝑅,𝑗𝑗

𝑅𝑅+
1
2 − 𝑉𝑉𝑅𝑅,𝑗𝑗

𝑅𝑅−
1
2

𝛥𝛥𝜕𝜕2
p (A22) 

 
 

 

ℎ𝑅𝑅,𝑗𝑗
𝑅𝑅+1 = ℎ𝑅𝑅,𝑗𝑗

𝑅𝑅 −
𝛥𝛥𝜕𝜕

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕
w
𝑀𝑀𝑅𝑅,𝑗𝑗

𝑅𝑅+12 − 𝑀𝑀𝑅𝑅−1,𝑗𝑗

𝑅𝑅+12

𝛥𝛥𝜕𝜕
+
𝑁𝑁𝑅𝑅,𝑗𝑗

𝑅𝑅+12𝑅𝑅𝑅𝑅𝑅𝑅𝜕𝜕 − 𝑁𝑁𝑅𝑅,𝑗𝑗−1

𝑅𝑅+12 	 sin	(𝜕𝜕 − 𝛥𝛥𝜕𝜕)

𝛥𝛥𝜕𝜕
x (A23) 

 
 

𝜕𝜕 (𝑅𝑅 + 1/2)𝛥𝛥𝜕𝜕	 , ℎf, 𝑀𝑀f_y
z, 𝑁𝑁f_y

z 𝑀𝑀f\y
z, 𝑁𝑁f\y

z

 (Gauss-Seidel  (Press et al., 1986)) 𝜕𝜕 (𝑅𝑅 + 1)𝛥𝛥𝜕𝜕	 𝑀𝑀f\y
z, 

𝑁𝑁f\y
z ℎf\] ℎf\],𝑀𝑀f\y

z, 𝑁𝑁f\y
z , ,  
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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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