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EM fields due to SP based on the extended Murakami model compared with the
gravity and the magnetic anomalies

#Tsutomu OGAWAY)

(1ERI, Univ. Tokyo

Extended Murakami Model (Ogawa, JpGU2022, hereafter referred to as EMM) which can calculate static electromagnetic
fields due to the streaming potential in a cuboid region excited by homogeneous fluid flow in a porous conductive homoge-
neous half space representing a flat earth is an extended model of Murakami (1989). The EMM has advantages: assuming
that the shape of the region where the streaming potential is excited is a cuboid instead of a rectangular plane, and making it
possible to calculate the electromagnetic fields at arbitrary points outside the cuboid. By assuming that the shape of the region
where the streaming potential is excited (hereafter referred to as SP anomaly) is a cuboid, the cuboid can also be regarded
as the density and the magnetization anomalies. The present study attempts to compare static electromagnetic fields due to
the SP anomaly together with the gravity and the magnetic anomalies due to the density and the magnetization anomalies
assuming that the SP, density, and magnetization anomalies are identical in its region.

The Green’s functions show that the spatial decay of the fields are reciprocally proportional to the square of the distance
between the source and the observation point for main terms of the magnetic flux density and the scalar potential of the EMM
and the gravity anomaly, while to the cube of the distance for the magnetic anomaly. The static electromagnetic fields due to
the EMM depend on the electrical conductivity of the space: the scalar potential depends on the conductivity of the ground
and the ratio of the conductivity in the air to that in the ground, while the magnetic flux density depends only on the ratio, in
case that the magnetic permeability can be regarded to be homogeneous over the whole space. The boundary plays an impor-
tant role for the static electromagnetic fields based on the EMM, which is different from the gravity anomaly which does not
depend on the property of the space, and the magnetic anomaly based on realistically homogeneous magnetic permeability
over the whole space.

In addition, due to the boundary of the electrical conductivity and the insulating air, the components of the static electro-
magnetic fields due to horizontal fluid flow are enhanced, while the magnetic flux density due to vertical fluid flow vanishes.

While Murakami model calculates the magnetic flux density due to fluid flow along a rectangular fault plane, the present
study shows the calculation results of the static electromagnetic fields based on the EMM assuming a cuboid region repre-
senting a conduit of a volcano as the SP anomaly together with those of the gravity and the magnetic anomalies regarding the
region as the density and the magnetization anomalies.
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