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3-D forward program of magnetic field related with a Magnetometric Resistivity method (Part II):
Procedure for 3-D forward program and
characteristics of magnetic field generated by resistive anomalous bodies
Noriko Tada (Kobe Univ.), Motoyuki Kido (Tohoku Univ.), and Nobukazu Seama (Kobe Univ.)

We have newly developed a three—dimensional (3-D) forward program for a Magnetometric Resistivity
method, which is composed of a controlled vertical bipole source (bipole source) and Ocean Bottom
Magnetometers (OBMs) as receivers to observe magnetic field at the seafloor. The 3-D forward program
calculates three components of magnetic field generated by bipole source in an arbitrary 3-D resistivity
structure, using two types of resistivity structure. One is a reference structure that has two horizontal
layers of sea water and oceanic crust. The other is an arbitrary 3-D resistivity structure described by an
arbitrary 3-D resistive anomalous body (anomalous body) and the reference structure. The key to this
program is to calculate anomalous magnetic field generated by the anomalous body. The procedure of the
anomalous magnetic field calculation is as following. Electrical potential is calculated from the bipole
source with each resistivity structure. Next, each electrical current field is computed from the electrical
potential and the resistivity structure. The difference between two electrical current fields is used to
calculate the anomalous magnetic field. Sufficient accuracy in calculation of magnetic field generated by
the 3-D forward program is supported by comparing calculation results with the analytic solution.
Moreover, we systematically examined variations in amplitude of anomalous magnetic field with change of a
relative position of an anomalous body to the bipole source with the 3-D forward program. The results

show correlative relationships between the amplitude of anomalous magnetic field and the relative position.
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