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Abstract : In general, forecast tsunami heights announced for tsunami warning are computed by using a linear
tsunami model with coarse grids which leads the underestimation of inundation area. Thus, an accurate tsunami
inundation map corresponding the forecast tsunami height is needed for an emergency evacuation plan. A
practical way to construct a relatively accurate tsunami inundation map was proposed in this study for the
quantitative forecast of inundation area. This procedure can be introduced as in the followings: The fault
dislocations of potential tsunami sources generating a specific tsunami height near an interested area are found
by using a linear tsunami model. Based on these fault dislocations, maximum inundation envelops of the
interested area are computed and illustrated by using nonlinear inundation numerical model. In this study, the
tsunami inundation map for Imwon area was constructed according to 11 potential tsunami sources, and the
validity of this process was examined.

Keywords : forecast tsunami height, linear model, potential tsunami source, nonlinear inundation model,
inundation map
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Table 1. Parameters according to return period of potential
tsunami sources (KEDO, 1999)

Return period 25 yr 100 yr PMT
M 6.8 74 7.8
L{km) 39 85 134
W(km) 13 28 44
D(m) 1.5 32 5.1
H{km) 1.0 1.0 1.0
5O 40 40 40
A 90 90 90

Table 2. Location and of potential tsunami sources (KEDO,

1999)

Source No. Location Orientation
Latitude(’N) Longitude(’E) 80
1 375 137.5 0.0
2 383 137.7 14.5
3 39.0 138.0 275
4 39.7 1384 17.0
5 402 1387 100
6 409 138.9 1.0
7 417 139.0 1.0
8 42.1 139.1 4.0
9 429 139.1 20
10 435 1392 20
11 444 1392 3.0

H2}ulE] & 7122 §+ Mansinha and Smylie (1971)2] &
B ARSIt Fig. 1904 6= R85 0] 2= @39 3
& HAI319, 5= dip angle, A slip angle, W= ©29)
A, [ 230 Ao, D b2 W ¢ (dislocation), FA=
@5d e Adziels Yehdd
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Fig. 2. Full computational domain for non-nested DCFDM to
find dislocations (D) and computational domain A for
NDCFDM to compute inundation area (depth unit: m).
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Fig. 3. Computational domain of sub-regions for NDCFDM+ NSWE+MB to compute inundation area.

Table 3. Computational information for inundation area of
Imwon harbor

Region No. of Grids Ax(m) Af(s) Remarks

A 1209X1550 930.0~1159.0 3.0 LBTWE

B 916X970  358.0~374.0 1.0 LBTWE

C 580X 955 1233 033 NSWE

D 562X 490 41.1 0.11 NSWE

E 169X 235 13.7 0.11 NSWE

F 217X268 45667 0.11 NSWE+MB
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Table 4. Dislocation at each source location corresponding to forecast tsunami heights near Imwon area

Forecast tsunami height (m)

Source location

0.1 0.2 03 0.4 0.5
1 2.040 4.080 6.120 8.160 10.200
2 0.902 1.804 2.070 3.609 4510
3 0.887 1.773 2.660 3.547 4.454
4 0.661 1.322 1.984 2.645 3.310
5 0.884 1.768 2.652 3.536 4.430
6 0.894 1.787 2.681 3.575 4.480
7 1.020 2.040 3.060 4.080 5.115
8 1.179 2.358 3.537 4.716 5.910
9 2.517 5.035 7.552 10.070 12.590
10 2.745 5.492 8.239 10.987 13.734
11 5.337 10.682 16.027 21.372 26.717
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Table 5. Ratio of forecast (DCFDM) and predicted (NDCFDM+NSWE+MB) tsunami heights

Forecast height near Imwon (m) 0.10 0.20 0.30 0.40 0.50
Predicted height at Imwon (m) 1.21 2.04 2.62 3.09 3.54
Ratio of forecast and predicted tsunami heights 12.10 10.23 8.73 7.72 7.08
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Fig. 8. Inundation envelops at Inwon harbor.
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Fig. 9. Time series of tsunami height at wave gage @ for tsu-
nami source 7 calculated using NDCFDM+NSWE+MB
model.
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b) Predicted Inundation height at Imwon harbor corresponding to 0.5m forecast tsunami height.

Fig. 10. Time series of inundation heights from gage @, @, @, ®), ®, @ for tsunami source 7 using NDCFDM+ NSWE+MB.
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