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ABSTRACT

Both direct current resistivity (DCR) and controlled-source electromagnetic
(CSEM) surveys are used for measuring resistivity variation of the subsurface. The goal
of this research was to develop modeling and inversion programs for 2D DC resistivity
surveys and also the 3D CSEM modeling that can be used inside the existing ModEM
program. For 2-D DCR modeling, we developed a hybrid finite difference (FD) - finite
element (FE) method. The technique was most efficient in both CPU time and memory
when the surface elevation is incorporated into the survey. For inversion, we imple-
mented our 2-D hybrid FD-FE method for the sensitivity calculation. The inversion
algorithm was based on the data-space Occam’s inversion. Both hybrid and data-space
results in an efficient inversion program that can be used with topography. For CSEM
modeling, the modeling is based on the scattered-field technique. Its accuracy greatly
depends on the grid discretization. ModEM is a modular electromagnetic inversion
system developed under a general mathematical framework for solving the EM inverse
problem. Here, we implemented our CSEM modeling into the ModEM code. Our
preliminary results showed that a 3-D CSEM is still not practical and requires further

investigation.
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