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When ocean tides are caused by lunar and solar tidal forces, electromagnetic fields are induced by the flow of seawater, a
conductive fluid, through the Earth’s main magnetic field. Estimation of this induced electromagnetic field from observation
data has the potential to reveal ocean tides affected by surrounding topography and subsurface resistivity. In this study, we
focus on the area around the Kikai Caldera, which is located on the seafloor about 100 km south of Kagoshima and has com-
plex submarine topography around it. We estimate tidally induced electromagnetic fields based on electromagnetic field data
obtained from observation equipment installed on the seafloor and on land around the caldera, and discuss the mechanism of
induced electromagnetic field generation.

Observations were conducted by installing an instrument (OBEMP), which is a combination of a seafloor potentiometer
(OBEM) and an absolute pressure transducer, on the seafloor in the Kikai Caldera area. In this study, data from three magnetic
field components, four potential difference components, and two tilt components from three observation points were used.
In addition, magnetometers were installed on Satsuma Iwo Jima and Takeshima Island around the caldera, and the data of 3
components of magnetic field and 2 components of tilt observed were used.

In the data analysis, the first step was to transform the coordinates of the observed data (3 components of the electric
field calculated from 3 components of the magnetic field and 4 components of the potential difference) from the instrument
coordinate system to the geographic coordinate system. The transformation was performed by tilt correction using the data
of the two tilt components and horizontal rotation of the coordinate system by comparing the observed magnetic field with
IGRF-13 (Alken et al., 2021). Tidal cycle components were extracted from the three components of the magnetic field and
two components of the horizontal electric field using the tidal analysis program Baytap08 (a modified version of Baytap-G
(Tamura et al., 1985)) for the transformed observation data. Then, among the results obtained, we focused on the M2-min
tidal component. This is because 1) the M2 equinox is a lunar equinox with a period of 12.42 hours, which avoids the influ-
ence of daily changes in the magnetic field caused by the sun, and 2) it has the largest amplitude of all the lunar equinoxes,
so the magnetic field signal caused by ocean tides is expected to be the largest. The obtained components of the M2 ebb
tide were compared with the numerically calculated values of the magnetic field due to ocean tides. Based on the calculated
velocity fields of the tides from the ocean tide model NAO.99Jb (Matsumoto et al., 2000) and the seafloor topography, we
used TMTGEM (Minami et al., 2017) to calculate the electromagnetic fields originating from the M2-minutes tides in the
study area.

As an initial result, we analyzed the data from the three stations and compared the results with tentative numerical calcula-
tions (e.g., the subsurface resistivity structure is uniform), and found that the amplitude and phase values at Bx and Bz were
similar to the numerical results. On the other hand, in By, the phases were approximately opposite. In addition, a comparison
of the local phase of the tide at M2 min with the local phase at the time of the maximum amplitude of the tidally-induced
magnetic field shows a phase shift of about 200 degrees. In this presentation, we show the three components of the magnetic
field and two components of the horizontal electric field of the M2-minute tide at all stations. By comparing these results
with numerical calculations of the electromagnetic field due to the ocean tides of the M2 tidal cycle, the mechanism of the
induced electromagnetic field generation will be discussed.
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