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FH4  Abdul Muhari, Anawat Suppasri, Hitoshi Murakami, Futami Tsuyoshi and Fumihiko Imamura

# SCeH H Measuring fragility of ships based on numerical model of the 2011 East Japan tsunami

e Erick Mas (Tohoku University)

5

For the purpose of the application of the loss estimation curves presented, the level of tsunami depth zero shows a
higher loss estimation value. A zero depth should not yield any loss estimation since no damage occurred

[EIEES

The classic fragility equation uses the normal/lognormal distribution function to fit the model with the observed
data. However, this approach should only be used if the data is normally distributed (continuous). In the data of
ships damage used in our study, the data is not normally distributed. Thus, two options are possible to create the
fragility function; first is eliminating the low (0) and high (1) damage probability from the assorted data, then the
normal/lognormal distribution function can be utilized. The second is taking into account all of the data and use the
either binomial/multinomial distribution function.

In applying the second option, we exercised the used Generalized Linear Model (GLM) to create the loss
estimation curves. Problems are raised since the GLM yields estimation of loss in zero flow depth/velocity. There
are two possible causes of that unrealistic loss estimation. First is the underestimated result from tsunami
modeling; our numerical computation is carried out in the rough bathymetric input (135 m), which most likely
underestimated the local dynamic of flow depth/velocity inside the port. The second is the uncertainty of the loss
estimation data itself. The loss estimation curve is based on the ratio between the paid values to the insurance
values, which are determined from the condition of the boat after the tsunami. In this case, the resulting damages
of the ships might not directly correlate with the tsunami parameters (flow depth/velocity). Some other factors
might play important role such as debris impact, collision and etc., which are not able to be drew solely by using
the simulated tsunami parameters (flow depth/velocity). The involvement of such external factors (debris impact,
collision and etc.) is now continuously assessed in the new model (future works).

In the manuscript, we used only the first option and it provides loss estimation curves without any damage
values/loss estimation in the zero depth/velocity. So, no revisions are needed in the manuscript since the question

1s not relevant.





