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Numerical Resistivity Modeling Using Alpha Center Theory :

A Case History for Field Resistivity D
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ABSTRACT Alpha center theory which was first proposed by Stefanescu has been proved to be effective
for the detection of the location of the conductive orebody. A numerical forward modeling was conducted
to verify the effectiveness of this method. Field works were carried out along the three profiles in two
different areas for the purpose of finding fractured zone which might be accompanied with the presence of
the groundwater. And the results were modeled by alpha center method, which was later testified by well-
proven 2-dimensional finite difference inversion scheme. Field data could be successfully modeled with
this alpha center algorithm, especially for the smooth-varying resistivity models. For the abrupt change of
the resistivity values, the alpha center coefficients have a tendency to be negative to simulate the steep
resistivity gradients. This method is quite simple and easy for the future applications. Thé numerical
calculation can be performed very quickly with the personal computers.
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Fig. 1. Description of parameters for alpha center
method for two alpha centers in half space.
Two current electrodes are located at the points
p and q on the surface and measuring point m
may be located anywhere in the half space z>
0. o denotes the location of alpha center and
the image components are denotes by asterisks.
Redrawn after Petrick et al. (1981).
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Fig. 2. Two dimensional resistivity model to verify the
numerical results. (a) Resistivity model sec-
tion for the string of 36 alpha centers. Mid-
point of the alpha center string is marked as
+. (b) Apparent resistivity section calculated
by alpha center theory. (c) Apparent resis-
tivity section calculated by 2-D finite diff-
erence method after Kim(1987) and (d) In-
verted geological section after Kim(1987).
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Fig. 3. Resistivity model and inversion for profile #1 of
Naju area. (a) Measured apparent resistivity
data section. (b) Apparent resistivity section cal-

culated by alpha center theory. (c) Resistivity
section obtained by 2-D automatic inversion al-

gorithm after Kim(1987) and (d) Geologic
model calculated by alpha center theory. Ne-
gative apparent resistivity value are obtained to
simulate the abrupt resistivity change.
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Fig. 4. Resistivity model and inversion for profile #2 of
Naju area. (a) Measured apparent resistivity
data section. (b) Apparent resistivity section cal-
culated by alpha center theory. (c) Resistivity
section obtained by 2-D automatic inversion al-
gorithm after Kim(1987) and (d) Geologic
model calculated by alpha center theory.
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Fig. 5. Resistivity model and inversion for profile #1 of
Songdo area. (a) Measured apparent resistivity
data section. (b) Apparent resistivity section cal-
culated by alpha center theory. (c) Resistivity
section obtained by 2-D automatic inversion al-
gorithm after Kim(1987) and (d) Geologic
model calculated by alpha center theory. Due
to the smooth resistivity variation, there is no
negative apparent resistivity value from the sec-
tion calculated by alpha center theory.
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