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2.5 Dimensional Electromagnetic Finite Element Numerical
modeling using linear conductivity variation
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ABSTRACT

Numerical modeling for electromagnetic exploration methods are essential to understand
behaviours of electromagnetic fields in complex subsurfaces.

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 25-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 and

compared with other three dimensional numerical results.
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Fig 1. Relative errors between numerical and analytic
solutions of verlical magnelic components as a function of
mesh elements per skin depth. Error is averaged between
50 and 200m apart from the source considered as "Near
field".
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Fig 2. Relative emors between numerical and analylic
solutions of wvertical magnetic components as a function of
mesh elements per skin depth. Error is averaged between
200 and 500m apart from the source considered as “Far
field”.
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Fig 3. In~-phase and Quadrature component of vertical
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Receiver is located at which 500m apart from the vertical

magnetic dipole.
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