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Three-dimensional (3-D) resistivity inversion including a topographic effect can be considered theoretically
to be the technique of acquiring the most accurate image in the interpretation of resistivity data, because it
includes characteristic image that the actual subsurface structure is 3-D. In this study, a finite-element method
was used as the numerical method in modeling, and the efficiency of Jacobian calculation has been maximized
with sensitivity analysis for the destination block in inversion process. Also, during the iterative inversion, the
resolution of inversion can be improved with the method of selecting the optimal value of Lagrange multiplier
yielding minimum RMS(root mean square) error in the parabolic equation. In this paper, we present synthetic
examples to compare the difference between the case which has the toprographic effect and the other case
which has not the effect in the inversion process. )
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Fig. 1. A 3D mesh assembled from hexahedral
elements. A hexahedral element (a) is
assembled from five tetrahedrons (b).
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Fig. 2. The optimal Lagrange multiplier A .
yielding the smallest rms value, which
is evaluated from three Lagrange mul-
tipliers of 4, Ay and 2, in the

parabolic equation.
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Fig. 3. Plan, section, and 3-D views of a model
to generate synthetic data for inves-
tigating the effect of irregular
topography. A 3-D body of 5 ohm-m
and a 10 ohm-m dyke exist in the mid-
dle part of the model.
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Fig. 4. Relationship between the case which has not
the toprographic effect (a) and the other case
which has the effect (b) with Marquardt con-
straint along lines 3. Resistivity sections is re-
constructed from the 3-D inversion.
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Fig. 5. Resistivity planes reconstructed
from the 3-D inversion exclud-
ing topographic effect for 100
ohm-m homogeneous model
with Marquardt constraint in
depths of 1.5 (a) and 5.5 (b).
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Fig. 7. Convergence during inversion with and
without topographic effect. Including
the topographic effect in the inversion
process is quite effective for attaining a
lower rms musfit.
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