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Abstract [J Most of finite difference numerical models for the simulation of tsunami propagation developed so
far are based on the shallow-water equations which are frequently solved by the leap-frog scheme. If the grid size
is properly selected, this numerical scheme gives a correct dispersion effect for constant water depth. However,
if the water depth changes, the dispersion effect of tsunamis can not be accurately considered at every grid point
in the whole computational domain. In this study we improved the existing two-dimensional dispersion-
correction finite difference numerical scheme. The present scheme satisfies the local dispersion relationships of
tsunamis propagating over a slowly varying topography while using uniform grid size and time step. To verify
the applicability of the improved numerical model, a tsunami due to 1983 East Sea central earthquake is
simulated for Korean harbors with the tide gage records such as Sokcho, Mukho, Pohang and Ulsan in the East
Sea. Numerical results of the 1983 tsunami are compared with the measured data and the accuracy of the present
numerical model is evaluated.
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Fig. 1. Staggered finite difference mesh.
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Fig. 2. Assignment of variables on the one-dimensional stag-
gered mesh; O, actual grid point; @, imaginary grid
point.
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Fig. 3. Assignment of variables for dispersion correction in
diagonal direction; O, actual grid point; @, imaginary
grid point.
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Fig. 4. Computational domains and bathymetry of East Sea
(depth unit: m).
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Table 1. Computational subregions and related information for Sokcho(C1~El), Mukho(C2~E2), Pohang(C3~E3) and Ulsan(C4~E4)

Grid size
Region (.:°VeTed A.rea As(sec) Remark
in grid units Ayfsec) Ax(m)
A 900X 931 60 1312.0~1556.0 3.0 Variable Ax, Linear SWE
B 526X 1408 20 469.3~510.0 1.0 Variable Ax, Linear SWE
Cl 298X 604 162.01
C2 325X475 164.37
6. 0. i
¢ c3 439% 541 67 166.76 33 Linear SWE
C4 187X418 168.36
D1 310X 457 53.94
D2 217X 280 54.67
2. X i
D D3 454364 22 55.69 0.11 Linear SWE
D4 169X 343 56.13
El 214X 319 17.99
E E2 115X 172 074 18.22 0.037 Nogli SWE
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E4 244X 367 18.69
K 37.85 .
38.60 4 £
. \Y’
371.754 -

38.50 -

15.40 37651 750
fem °2 500
Z A

& 3830 2
< g w551 iy
-] -
2 =
Z 3820 =~
~ 3745 D2 250
38.10] D1 \ S0
\ 100 37.35
38.00 100
\50 |
50
37.90 C1 37.251 C2
ka-Skm 10km Dm(m 10km
12840 12850 12860 12870  128.80 12895 12905 12915 12925 12935  129.45
Longitude (°E) Longitude (°E)

Fig. 5. Computational subregions and bathymetry around
Sokcho Harbor (depth unit: m).
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Fig. 6. Computational subregions and bathymetry around
Mukho Harbor (depth unit: m).
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Fig. 7. Computational subregions and bathymetry around
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Harbor (depth unit: m).
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Table 2. Fault parameters for 1983 Akita Tsunami (Aida, 1984)
D Location H 0 § A L w D
(¢
o Latitude (°N) Longiwde () Gm) () () () Gm)  km) ()
May 26, 4021 138.84 2 22 40 90 40 30 7.60
1983 40.54 139.02 3 355 25 80 60 30 3.05
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Fig, 11. Propagation map of 1983 Akita Tsunami (unit: min.).
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Fig. 13. Distribution of observed hight water levels due to
1983 Akita Tsunami (Tsuji et al., 1985).

AARZ 19833 AW Y HHAGS AujnE g=
9] Akita@JA)NA 1007, YE°] Shimane¥H=(JF)S}
=] ARG KAPIA A2} 4583} 1789 AFEApL 2
ABtant. IAX H2 21929 7H19) & FslE 4o,
JF 9 KAE AdxjeA He] "olx] glov} 742} ujs}

B9} gFiboa dAZdgo] glo] ol wel &
(trapped wave)’} HAYS1S] 7] W0, Fig. 129014 AA]
g FZAFAN T olest Age] F etz ek

Fig. 132 19831 BA] YE3 g29] Aol A=
Y] Ho) HE FolE ZAIBl AN Ao
HHo 2 o] A Yehd FEUJA~IF KA)Y 9
Aol QoA B o xR ejol| 93 AXER7F AX)5}
AIL=3

Figs. 14~Fig. 17 19833 Akita A& Yol th3}ed
gete] &, B35, £3 131 4k AxieM B
H 295 F 22 S FAEFES AAS -+
W)} R oo 9T AXXE Blwg Aolu). &
E53Xe] 715X dA 71EAE 7R £51
oE B HAlE 1Y-E tAE| S Aoluz 4l
WAl Aoso] glow, AR 7184 veht &3
3 vlus) B o) A43e] A2 ks = Ao guy
o], AFAQ vaRtE 42 Bt 452 AAH
A5 93] Erh. ol2& AN A] 2 ol A ALt
| F7), A v @Al tiste] BEX]9) viwegt A

L2 A o

Table 3. Comparison of calculated and observed data of 1983 Akita Tsunami at Sokcho, Mukho, Pohang and Ulsan

Arrival time (min.)

Period (min.)
Habors
Calculated Observed Calculated Observed
Sokcho 104 100~105 11~13 11~13
Mukho 108 105~109 10~14 10~15
Pohang 135 120~140 20~25 20~25
Ulsan 140 125~145 40~50 40~50
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Fig. 14. Comparison of calculated and observed time histories of water level at Sokcho Harbor for 1983 Tsunami.
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Fig. 15. Comparison of calculated and observed time histories of water level at Mukho Harbor for 1983 Tsunami.
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Fig. 16. Comparison of calculated and observed time histories of water level at Pohang Harbor for 1983 Tsunami.
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Fig. 17. Comparison of calculated and observed time histories of water level at Ulsan Harbor for 1983 Tsunami.
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