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In an electrical tomographic survey using an inclined borehole with a pole-dipole array, we must consider sev-
eral factors: a singular point associated with zero potential difference, a spatial discrepancy between electrode and
nodal point in a model due to a inclined borehole, and a variation of geometric factors in connection with a irreg-
ular topography. Singular points which are represented by the normal distance from current source to the ground
surface can be represented by serveral regions due to a irregular topography of ground surface. The method of ele-
ment division can be applied to the region in which the borehole is curved, inclined or the distance between the
electrodes is shorter than that of nodal points, because the coordinate of each electrode cannot be assigned directly
to the nodal point if several electrodes are in an element. Test on a three-dimensional (3-D) synthetic model pro-
duces good images of conductive target and showes stable convergence.
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Fig. 1. Measurements of potential differences in an
inclined borehole-to-surface survey. Transition zone can
be defined by an region having nearly zero potential
differences.
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Fig. 2. Singular points, where potential differences
between two potential electrodes (P1 and P2) are nearly
zero, occurring on the ground surface due to a current
source in an inclined borehole. A method of element
division showing in the circle may be required near the
source point.
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Fig. 3. Potential distribution (a), geometric factor (b), and apparent resistivity value (c) for the potential electrodes in the
current source S-1 located at the lowest part of the borehole in the borehole-to-surface survey.
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Fig. 4. Potential distribution (a), geometric factor (b), and apparent resistivity value (c) for the potential electrodes in the
current source S-5 located at the middle part of the borehole in the borehole-to-surface survey.
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Fig. 6. Resistivity sections reconstructed from the 3D inversion in the borehole-to-surface survey. The conductive body is
successively imaged in the correct position in the sections of (b) and (c). The sections (a) and (d) are images for a

homogeneous 100 ohm-m in the half space.
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Fig. 7. Horizontal resistivity slices reconstructed from the
3D inversion including topographic effect for the 10 ohm-
m conductive body model in the borehole-to-surface
survey. The conductive body is successively imaged in the
correct position.
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