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Abstract : Seabed deformation due to the fault failure have both a spatial variation and temporal history. When
the faulting process initiates at a certain point beneath seabed, the failure spreads out to neighboring points, result-
ing in temporal changes of deformation. In particular, such a process induces tsunami waves from the vertical
motion of seabed. The uprising speed of seabed affects the formation of initial surface profile, eventually altering
the arrival time and runup of tsunamis at the coast. In this work, we developed a numerical model that can simu-
late the generation and propagation of tsunami waves by considering the horizontal and vertical changes of sea-
bed in an active and dynamic manner. For the verification of the model, it was applied to the 2011 Tohoku-oki
earthquake in Japan and the results confirmed that the accuracy was improved compared to the existing passive

and static model.
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Table 1. Fault information for 2011 Tohoku-Oki earthquake
Fault N(©) E () H (km) ®) 5() 20) L (km) W (km) D (m)
No. Latitude Longitude depth strike dip slip length width displacement
1 143.5273 40.3125 5.0 185 19 90 100 50 4.66
2 143.4276 39.4176 5.0 185 19 90 100 50 12.23
3 143.2930 38.5254 5.0 188 19 90 100 50 21.27
4 142.7622 38.5837 213 188 21 90 100 50 26.31
5 143.0570 37.6534 5.0 198 19 90 100 50 4.98
6 142.5320 37.7830 21.3 198 21 90 100 50 22.75
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Fig. 2. Comparison of free surface elevation between active (a, b and c) and passive (d) tsunami generations.
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