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Summary

Seismoelectric modeling is a prospecting method, based on seismic electromagnetism in
which seismic sources are used to generate this phenomenon. When seismic waves are
released within a fluid-saturated sedimentary material, a small amount of fluid-solid
relative motion is induced. The seismic force causes this effect through a combination of
relative gradient acceleration fluid and the pressure of seed waves. Most of the surface
grain, in contact with a liquid electrolytes, are chemically bound to the surface load. The
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thin layer of charged fluid around each grain is balanced with a scattered distribution of
mobile ions with opposite charges. The scattered ions in this layer are free to move
through the fluid so that seismic waves create an electrical current flow. This induced
seismic current flow acts as a current source in Maxwell's equations, which is the base of
electromagnetic wave coupling with a seismic wave. The peaks and troughs that
accumulate are P-type waves. The electric field is produced inside the wave (seismic),
which is vertical on the wave sinciput. This flow creates convection. In a homogeneous
substance, the current flow is equal to convection so that the overall flow is zero; no
magnetic or electromagnetic fields are created independently., Hence, the electric field
that exists within the wave moves as a part of the reaction without spreading outside the
wave. Therefore, a simple pair of electrodes can act as a geophone to measure the electric
field inside the P-wave when it passes throughthem. The S shear wave does not separate
charges in a homogeneous substance without divergence, so they cause no fluid repletion.
The relative motion of fluid to solid is due to seed accelerations. The induced current flow
creates magnetic fields that, in turn, produce a small electric field. Thus, for S waves in a
porous and homogeneous environment, a magnetic field is produced that moves as a part
of the material reaction. Effluent but electromagnetic waves are not produced
independently. Supposedly, a magnetic detector (which is insusceptible to mechanical
vibration) can serve as a selector geophone on shear wave action and measure the
magnetic field N-S wave when the magnet passes the gauge. The effect of a direct current
(DC) electric field on the propagation of seismic waves is modeled in this study by means
of the pseudospectral time domain (PSTD) method, based on a set of governing equations
for poroelastic media. This study focuses on the more general concept of the
siesmoelecric coupling effect and the application of poroelastodynamics and Maxwell's
equation to seismic and electromagnetic waves. In this project, the magnitude effects of
seismoelectric coupling are found to be characterized by charge density, electric
conductivity, dielectric permittivity, fluid viscosity and zeta potential. The simulated
poroelastic wave propagation and electric field vary with an existing background. A
physical experiment was carried out in an oilfield using a DC electric field and the results
were compared with those of the simluation. Estimations for solutions of differential
equations are based on the function (or a number of separate estimates for this function)
defined by a certain relationship between its various derivatives on a given place or time
range along the boundary conditions of this area. Overall, this is a serious problem and
only a formula for this solution was analyzed. An alternate method with finite derivatives
was used to replace the differential equation. The results show that the seismoelectric
coupling in a wide range of the seismic frequency bands generated through a DC electric
field can significantly affect the propagation of elastic energy.

Key words: Electric field, pseudospectral time domain, poroelastic media, seismoelecric
coupling, pore pressure
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