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Calculation of Run—up Height on a Conical Island
with Variable Transverse Lengths of Incident Waves
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Abstract

Using a numerical model solving the shallow-water equations, unusual huge run-up heights
observed in the lees of both Babi and Okushiri islands were investigated in detail. The effects of
incident tsunami widths were particularly examined by adjusting the transverse length of the
wave-maker in laboratory and numerical experiments. The calculated run-up heights were compared
with the laboratory experimental data. It has been found that the run-up heights in the lee of a
conical island are strongly dependent on the ratio of a transverse length of incident tsuanmis to a
base diameter of the island.
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Fig. 1. The Shoreline of Babi and Flores Islands, Indonesia
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(a) Wave Tank, (b) Cross Section A-A View of the Island

Fig. 2. The Plan View of the Wave Tank and the Wave Gages
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Table 1. Number of Paddles and Transverse
Length of Incident Wave

dule(M) number of | transverse ratio
modhe paddies | length(d) | (/D)
1 3 1372 m 0.191

2 7 3.200 m 0.444

3 14 6.401 m 0.889

4 22 10.058 m 1.397

5 29 13.259 m 1.842

6 44 20.117 m 2.794

7 60 27432 m 3.810
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Table 2. Comparison of Maximum Run—-up Height in the Lee of the Conical Island

experimental test numerical model
M B="T1x/8 , B=nx ratio B=1Tx/8 B=r ratio
1 0.0145 m 0.0160 m 1.103 0.0153 m 0.0154 m 1.006
2 0.0152 m 0.0174 m 1.145 0.0158 m 0.0163 m 1.032
3 00174 m 0.0237 m 1.362 0.0180 m 0.0220 m 1,222
4 0.0289 m 00411 m 1.422 0.0273 m 0.0369 m 1.352
5 0.0311 m 0.0538 m 1.730 0.0290 m 0.0490 m 1.690
6 0.0469 m 0.0937 m 1.998 0.0430 m 0.0780 m 1.814
7 0.0469 m 0.0998 m 2.128 0.0430 m 0.0790 m 1.837
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