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Probabilistic tsunami inundation assessment for the maximum possible earthquake
A case study of the Sagami Trough megathrust earthquake in Japan
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The purpose of this study Is to conduct a probabilistic tsunami inundation assessment for the maximum possible earthqguake magnitude in the Sagami Trough
megathrust earthquake In Japan, showing the uncertainties of the assumed tsunami by performing a numerical simulation of tsunami inundation considering various
uncertainties and reduce the computational costs using the mode decomposition method. First, we developed 9 cases of fault parameters of the Sagami Trough
megathrust earthquake (Mw 8.7) considering these uncertainties, where the reference Mw was changed to 0.1 and the reference fault depths were changed to -1 km
and +2 km. Then, we evaluated the tsunami inundation areas and depths for all 9 cases using a nonlinear longwave equation. Next, we applied singular value
decomposition to the inundation depth data and evaluated the spatial inundation modes. We can obtain a large number of possible inundation areas and probability
density distributions of tsunami inundation depths in each mesh by combining these inundation modes. Finally, we obtained tsunami inundation hazard curves and
tsunami inundation distribution within the next 30 years by applying the Brownian Passage Time (BPT) distribution. The proposed method can be used to evaluate the
tsunami inundation area considering the uncertainty of the largest earthquake with a relatively low computational cost and could be an effective method to evaluate the
uncertainty of tsunami hazard maps and the probability density function of tsunami inundation depths at each point.
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Figure 2. shows the distributions of the maximum tsunami inundation depths for the target
area, Zushi city In Japan, simulated for 9 seismogenic faults with three Mw values and M
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Figure 2. Tsunami inundation results for Zushi city, Japan
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Figure 4(a) shows the average inundation depth in each mesh evaluated by using
10,000 random numbers, and Fig. 4(b) shows the maximum inundation depth In
each mesh sampled with 10,000 simulations. The mean values In Fig 4(a) are
similar to the inundation depth distribution for the control case in Fig 2(e), and
the maximum values In Fig 4(b) are similar to the inundation depth distribution
for the Mw 8.8 case In Fig 2(g), (h) and (1), indicating that we were able to
reproduce the spatial distribution of tsunami inundation depths produced from the
numerical analysis by using the surrogate model. Fig 4(c) shows the standard Reference
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@ Summary
We proposed a probabilistic tsunami inundation assessment method using proper

orthogonal decomposition as a method to determine the buffer zone of tsunami
hazard maps. The current tsunami hazard maps are prepared for the largest class of
earthguakes, and this method can be effective when considering the uncertainty of
tsunami hazards from the largest class of earthquakes.




