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Electrically conductive seawater moving in the geomagnetic main field causes electric currents in the ocean. The ocean
tides, which cause periodic seawater motion, generate periodic electromagnetic field variation. It is expected that the electro-
magnetic field can be used to estimate the resistivity structure beneath the seafloor.

Grayver et al. (2016) has already performed inversion of satellite tidally-induced magnetic data observed at the satellite
altitude. We aim to use tidally-induced magnetic fields observed at the seafloor to infer the resistivity structure beneath the
seafloor. By using observations at the seafloor, it is possible to use toroidal magnetic fields that are not observed at satellite
altitudes.

In our previous study (Nakaya et al. 2022, JpGU), we developed a forward calculation code to calculate the magnetic
field due to the electric current excited by the tidal seawater velocity field coupled with the earth’s main magnetic field in
the conductive ocean layer. The seawater flow field was obtained from the TPXO model (Egbert and Erofeeva 2002) and the
earth’s main magnetic field from IGRF-13 (Alken et al. 2021).

In this study, we improved the developed forward calculation to include a subducted slab in the numerical domain. A 3D
slab domain mesh was created based on the slab model of Hayes et al (2018) and incorporated into the forward calculations.
We tested the sensitivity of the tidally-induced magnetic variation at the Lau basin to resistivity of the subducting slab and
found no sensitivity to resistivity changes above the slab resistivity of 5000 Q m, but when the slab resistivity was changed
from 5000 Q m to 2000 Q m, there is a maximum of 5% change in amplitude of the north-south component of the magnetic
field.

This presentation will report the results of the forward calculations including the sensitivity test, and the progress toward
implementation of the inversion of the tidally-induced magnetic data observed at the seafloor of the Lau basin, which is cur-
rently underway.
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