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2.5-Dimensional Electromagnetic Numerical Modeling and Inversion

Ko, Kwang-Beom, Suh, Jung-Hee and Shin, Chang-Soo
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Abstract : Numerical modeling and inversion for electromagnetic exploration methods are essential to understand
behaviour of electromagnetic fields in complex subsurface. In this study, a finite element method was adopted as a
numerical scheme for the 2.5-dimensional forward problem. And a finite element equation considering linear conductivity
variation was proposed, when 2.5-dimensional differential equation to couple eletric and magnetic field was implemented.
Model parameters were investigated for near-field with large source effects and far-field with responses dominantly by
homogeneous half-space. Numerical responses by this study were compared with analytic solutions in homogeneous half-
space. Blocky inversion model was modified to be applied to the forward calculation in this study and it was also adopted
in the inversion algorithm. Resolution for isolated bodies were investigated to confirm possibility and limitation of
inversion for electromagnetic exploration data.
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study.
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Fig. 2. Relative errors between numberical and analytic solution
of vertical magnetic components as a function of mesh elements
per skin depth. Error is averaged between 50 and 200m from the
source considered as “Near Field”.
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200m from the vertical magnetic dipole.
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