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Numerical modelling of motionally induced electromagnetic field on a regional scale

# lkuko Fuijii[1]
[1] Kakioka Magnetic Observatory

| aim to model electric and magnetic fields that are induced by sea water motions though the geomagnetic field by using a fin
model of the sea water velocity distribution in the North Pacific as well as realistic distributions of topography and sediment.

A simple case is considered as a first step such as a slow water current whose horizontal scale is much larger than its vertic
one. When the conductivity of the Earth’s deep interior is neglected, the thin sheet approximation by Price can be applied to th
Maxwell's equations. That significantly simplifies the system so that a single Poisson equation of the magnetic potential at the
surface of the Earth is to be numerically solved.

The seawater velocity distribution used here is a product of the Ocean Comprehensive Analysis System of Japan Meteorc
logical Agency. Three vector components of sea water velocity, salinity, and temperature in 7 layers from the surface to 1000n
deep are available daily on every 0.25 degree in the Northwest region at the period from March 1, 2001 to September 30, 200:
The electrical conductivity of the sea water is obtained from the salinity and temperature by using the equation provided by
UNESCO. The topography was based on ETOPO5 and a sediment thickness model was provided by the Harvard University. Tt
depth integrated velocity and conductance were computed in a thin sheet at the surface of the Earth and were projected on a pla
which is centered in the vicinity of Japan. Then, the magnetic potential was computed at the surface of the sheet with the finite
element method. Finally, the motionally induced magnetic field at the sheet surface and the electric field and current in the shee
are obtained by using the magnetic potential.

In the presentation, regional characteristics on the computed motionally induced fields will be shown as well as an attempt tc
compare to observed geomagnetic fields at inland observatories. It can be useful to make a realistic estimate of possible effec
on the geoelectromagnetic observations in the Japan region.
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