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The reports of detectable electromagnetic (EM) fields generated by tsunami propagation attract interests of researchers becat
tsunami EM data allows us to infer propagation directions of tsunamis from a single observation alone. This feature may be abl
to improve the current tsunami early warning systems and tsunami analysis techniques. So far, Ichihara et al. (2013) inferre
a new tsunami source location of the 2011 Tohoku earthquake tsunami by using a seafloor EM data, which is in the norther
area compared to the tsunami sources obtained only by surface elevation data. However, almost all the preceding studies
tsunami EM phenomena, including Ichihara et al. (2013), used frequency-domain calculations to estimate the tsunami-generats
magnetic fields. It is difficult to estimate accurate magnetic fields generated by tsunamis, since tsunamis are inherently transie
so that most of the tsunami simulation are conducted in the time domain.

We, therefore, developed a new three-dimensional simulation code of tsunami-generated magnetic fields, adopting the time
domain finite element method (FEM) with unstructured tetrahedral elements, based on the technique of Minami and Toh (2013’
Tetrahedral elements have an advantage in accurate expression of real bathymetry. In this simulation code, we first calcula
the oceanic flow associated with tsunami propagation, solving the Laplace equation in terms of the velocity potential of the
irrotational and incompressible seawater. Then, we conduct an EM simulation using the observed oceanic velocity field as
source. Use of the same tetrahedral mesh between hydrodynamic and EM simulations allows us to obtain the self-consiste
results between them. Furthermore, we adopted MPI and MeTiS (http://glaros.dtc.umn.edu/gkhome/metis/metis/overview) t
conduct parallel computations so that wide calculation areas up to 1500 km square are allowed in our simulations.

We conducted a tsunami-generated EM simulation of the 2011 Tohoku earthquake tsunami with the tsunami source mode
presented by Satake et al. (2013). Approximately 5 minutes discrepancy in the tsunami arrival time at the DART observatior
sites (DART21418, 21401, 21419) between the observed data and calculation imply some problems in our simulation. Howeve
the comparison between the simulation results and the magnetic data observed at the seafloor shows noticeable differences
the phase lag of the magnetic field to the sea surface elevation between on the eastern and western side of the Japan Trer
which is consistent with the implication by Minami et al. (2015). We plan to improve accuracy our simulation by comparing
simulation results to analytical solutions of tsunami and tsunami-generated magnetic fields, and to reveal important features ¢
tsunami-generate EM fields from our time-domain simulations.

In the presentation, we will report our new simulation technique in the time-domain and important features found from our
tsunami EM simulations. Furthermore, we will discuss the comparison between the tsunami-generated magnetic data observ
at the seafloor and the three-dimensional simulation results of the 2011 Tohoku earthquake tsunami.
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