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In this research, we target the Sagami trough earthquake tsunami that could have a big influence around the Japanese capital region and propose a method for
simultaneous damage assessment using copulas that can take into consideration correlation of tsunami depths and building damages between two sites.

First, we simulated the tsunami inundation depths at two sites by using a nonlinear long wave equation. We simulated the tsunami heights by varying the slip amount
(5 cases) and the depths (5 cases) for each 10 source of the Sagami Trough. Then, we constructed the response surfaces that can explain tsunami heights. Then, we
conducted the Monte-Carlo simulation using copulas In order to consider correlation of tsunami heights between two sites. In this study, we used Survival Gumbel
copula for the region 8 as the results of maximum likelihood estimation of bivariate copula based on the tsunami numerical simulation results. We can properly
evaluate the correlation of tsunami heights by using the copula. Considering the correlation of the tsunami inundation depth at the two sites, the expected value hardly
changed compared with the case of no correlation, but it was calculated largely that the damage rate of 99th percentile value was about 2 % and the maximum value
was about 6 % In case of using the copulas.

@) Target sources and target points @ Tsunami risk assessment using Monte-Carlo simulations and copulas

We used the Sagami trough earthquakes as a tsunami source, which was We conducted Monte-Carlo simulation (N=10,000) using the response surface
published by the study meeting for the Tokyo Inland Earthquakes of the Cabinet considering uncertainty of slip and depth of the earthquake (see Table.1).

Office (2013) (see Fig.1). The target points for the tsunami risk assessment are Table.1 Uncertainty of slip rate and fault depth
located in the Sagaml Bay and the entrance of the Tokyo Bay (see Flg 2) | Variables | Average |Standard deviation| P.D.F |  Reason for the variation
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In order to consider uncertainties of tsunami wave, the tsunami simulations were Tsunami height (m)  Frequency Tsunami height (m) Frequency

conducted with changing slip rate and fault depth. The slip were changed from (Miura City) (Miura City)
0.7 times to 1.4 times (5 cases). The fault depth were changed from -1.0 km to Figure.4 Monte-Carlo simulation results (a)without and (b) with Survival Gumbel copula

+2.0 km (5 cases). Then, we conducted regression analyses using below equation For all regions of the Sagami trough, we conducted same statistical simulations

conducting many tsunami numerical simulations.
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and developed a response surface for tsunami inundation depth. using above method. Then, we converted the tsunami heights to the damage
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