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On the Finite-Difference 2-D Modeling of Electro Magnetic Field in the
Geophysical Problems and Impedance Calculate

Mohammad Ebrahimi Dabbagh, Dr.Mir-Sattar Meshinchi,
Dr. Hamid-Reza Siahkohi, Dr. Morteza Gachpazan

Abstract
In the present work, we tried to find linear relations with suitable approximation for
Maxwell functions needed for the examination of electromagnetic waves by simulation of a
specified region. Then, by solving these functions, unknown functions such as distribution of
electric and magnetic fields resulted from electromagnetic fields in two dimensional
environments including bulk anomalies are prone to be solved. For these modeling, an
environment with specific dimensions and nature is needed. This environment is formed
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from a lattice of points which are indexing regularly in two-dimensional modeling. In this
media the distances between points and geometrical structure are completely specified.
Therefore, electric and magnetic vectors are the unknown quantities in all points of the
lattice and their amounts are dependent to the geometry and nature of the environment.
Different results could be deduced from these findings.

FDTD method is used for solving the analytical equations. This method is used for
solving analytical equations and calculating impedance in one- and two-dimensional
situations. Moreover, Neumann and Drichlet absorbing boundary conditions were used to
discuss electromagnetic field results in these boundaries. This numerical method led us to
satisfactory results such as solving the problems existing in abnormal structures which are
one of the most important problems in geophysical explorations. Time parameter and
determination of linear or non-linear changes occurred in electromagnetic field in the
frequency domain are another worry which is solved in our numerical method.

Finally, the simulated results obtained from solving two-dimensional differential
Maxwells and wave's equations in homogeneous and abnormal environments by using FD
method in one- and two-dimensions were recorded for each.sample. Comparison of the
results obtained from the two above method, revealed acceptable operation and good
behavior of the simulated system
Keywords: FD Method, two dimensional, electromagnetic field, Geophysical exploration
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