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Study on Tsunami Evaluation Methods and the Estimation of Source Models for Large Historical

Tsunamis
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Division of Research for Earthquake and Tsunami,

Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority (S/NRA/R)

Abstract

The accident at the TEPCO Fukushima Daiichi Nuclear Power Station, caused by the 2011
off the Pacific Coast of Tohoku Earthquake and Tsunami has increased awareness of the necessity
for effective tsunamis evaluation for nuclear power plants in Japan. Consequently, design basis
tsunamis requirements have been incorporated into the NRA regulatory standards. To ensure
continuous improvement in nuclear regulations, evaluation methods related to these requirements
must be consistently enhanced. In this project, we studied the following two key research subjects

(1) and (2) from FY 2021 to FY 2024.

(1) Improvement of a method for determining initial sea surface displacement at tsunami source
near a trench

In this study, based on the results of hydrological experiments simulating tsunamis

generated near a trench, we clarified the generation mechanism of the initial sea surface

displacement of a tsunami and expanded our knowledge on the improved method of determining this

initial displacement at tsunami source by considering its characteristics. This study was conducted

under the multilateral agreement of the joint research project among the NRA, Tohoku University

and Tohoku Gakuin University.

(2) Estimation of source models for large historical tsunami
In this study, we conducted a field survey and identified tsunami deposits for a large
historical tsunami for which the tsunami source has not been clarified. We analyzed the information
about these tsunami deposits and improved the tsunami source estimation method using the sediment
transport model which was developed in the earlier project entitles “Developing methods for using
tsunami deposits for estimating tsunami sources” (up to FY 2016). We then estimated the specific

tsunami source for the target historical tsunami, thereby expanded our understanding of the
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relationship between the estimated tsunami source and the uncertainties associated with the tsunami
deposits (such as epistemic and aleatory uncertainties in the identification of tsunami deposits and
the estimation of deposition ages). This study was conducted under the multilateral agreement of the
joint research project among the NRA, Kansai University, International Research Institute of

Disaster Science in Tohoku University and the University of Tokyo.
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Figure 1

Overall schedule of the research project
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Figure 2.2.2  Slip distributions of characterized tsunami source models for interplate earthquake

along the Japan trench to the Chishima (Kuril) trench
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Figure 2.2.3 Tsunami height distributions along the coast estimated using scenario tsunami

source models
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Figure 2.2.7  Top five wave sources by tsunami source estimation based on tsunami deposits
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Figure 2.2.9 Relationship between deposition area and tsunami height at shoreline (left panel)
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