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Tsunami source of the 2007 Kuril earthquake inferred by joint inversion of
seafloor pressure and seafloor magnetic data
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Along the northern Kuril trench, a great outer-rise earthquake occurred on January 13, 2007, two months after an interplate
earthquake on November 15, 2006. The model of slip distribution of the 2007 outer-rise earthquake estimated by the
inversion using tide and seafloor pressure data has large slips on the middle part of the fault (Fujii & Satake, 2008). On
the other hand, a model in which slips are present at the southern and northern ends of the fault, with a local concentration
of slips, especially at the southern end has been estimated by inversion using seafloor magnetic field data (Kawashima &
Toh, 2016). In this study, we performed joint inversion using seafloor pressure data at two DART sites (21413 and 52405)
near Japan and three-component magnetic data obtained at a seafloor site (NWP) in the northwest Pacific to obtain slip
distribution explaining both data types simultaneously. Joint inversion using Green’s functions calculated with tsunami
simulation based on linear dispersive wave theory (Baba et al. 2017) and time-domain electromagnetic field simulation
(Minami et al. 2017) resulted in a model with large slips in the southern part of the fault. In the inversion, we set 20 min
time window at the arrival time of the first wave at each station and calculated the residual terms of the wave height and
the three magnetic field components. The observed amplitude of the tsunami-induced magnetic fields was about 1nT, and
the amplitude of the observed tsunami wave heights at two DART stations (21413 and 52405) was about 0.02m and about
0,01m, respectively. The synthetic wave from the estimated model reproduces the first wave of the observation data and the
RMS of the wave height and magnetic field are 0.0076m and 0.314nT, respectively. In comparison with previous studies,
Fujii & Satake, (2008) showed the different locations of subfaults where slips exist, and the local concentration of slips in
Kawashima & Toh, (2016) was not found in this study. We report the details of the inversion method and the slip distribution
when more seafloor pressure data are used.
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