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Electrical imaging technique has been found to be a
powerful tool to delineate sub-surface contaminated
zone, when there is sufficient resistivity contrast. Elec-
trical tomography (imaging) involves measuring a
series of constant separation traverses with the elec-
trode spacing being increased with each successive
traverse. Since increasing separation leads to informa-
tion from greater depths, the measured apparent resis-
tivities have been used to construct a pseudo-section
displaying the variation of resistivities, both laterally
and vertically over the section. Normally, the pseudo-
section contains geometrical effects, geological noise
and the distorting effects of near-surface lateral
changes in resistivities, which occur close to the elec-
trodes (electrode effects). In order to remove geomet-
rical effects as well as to produce an image of true
depths and true formation resistivities, the inversion
technique is used. This technique was successfully
demonstrated near Dindigul town, where ground-
water was contaminated due to untreated tannery
effluents.

ELECTRICAL imaging technique has been widely used in
developed countries to study the sub-surface system. New
inversion algorithms produce electrical images, which can
represent a realistic 2D or 3D sub-surface system. As field
data have become more reliable with deployment of
refined techniques, electrical imaging has become very
effective in delineating fracture and contaminated zones.

Electrical tomography (imaging) involves measuring a
series of constant separation traverses with the electrode
spacing being increased with each successive traverse.
Since increasing separation leads to information from
greater depths, the measured apparent resistivity values
may be used to construct a vertical contoured section dis-
playing the variation of resistivity, both laterally and ver-
tically over the section.

Modern field systems, such as the Campus Imager Sys-
tem, use a multicore cable to which 50 or more electrodes
are connected at takeouts moulded at predetermined equal
intervals. Such a cable is very much like a seismic cable
and is used in a similar way. The cable is connected to
a switching module, to an earth resistance meter and to a
computer through an RS232 port (Figure 1). With these
systems, any electrode may be switched to act as either
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current A, B or potential M, N electrodes and so within
the constraints of the electrodes emplaced, any electrode
arrangement can be employed.

In practice, either the two-electrode (pole—pole),
Wenner, pole—dipole or dipole—dipole arrays is employed.
For a line of equally-spaced electrodes, the arrays have
the following advantages and disadvantages': (i) The
two-electrode system has the greatest depth range, lowest
resolution and least sensitivity to geological noise;
(i) The Wenner electrode system covers an intermediate
depth range, has intermediate resolution and shows
moderate sensitivity to geological noise; (iii) Pole—dipole
has a good resolution, but is more sensitive to noise;
(iv) Dipole—dipole electrode configuration has the small-
est depth range, highest resolution and greatest sensitivity
to noise.

In addition, there are practical problems which have to
be overcome while using the two-electrode array and
pole—dipole array, as these require the use of electrodes
placed at considerable distances from the imaging line.
Also, an important advantage of the Wenner array is that
the number of measurements required to construct a
pseudo-section is much smaller than with the other arrays.

The first stage is the construction of a pseudo-section
by plotting each apparent resistivity on a vertical section
at a point below the centre of the four measuring elec-
trodes and at a depth, which is equivalent to the median
depth of investigation of the array employed>’. The data
are contoured to form a pseudo depth-section, which
qualitatively reflects the spatial variation of resistivity in
cross-section (Figure 2).

The contoured pseudo-section contains three types of
information. It clearly will contain considerable sub-
surface geological information, which is reflected in the
general form of the pseudo-section. However, the pseudo-
section also contains geometrical information, so that the
anomaly across a simple structure will appear quite dif-
ferent for the different electrode arrays. What appears as a
simple structure on a two-electrode pseudo-section may
be quite complex on a dipole—dipole pseudo-section. In
addition, the pseudo-section will contain a certain amount
of geological noise, the distorting effects of near-surface
lateral changes in resistivity, which occur close to the
electrodes (often referred to as ‘electrode effects’).
Although shallower than the depth range of the image,
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Figure 1. The basic instrument system employed in computer-

controlled electrical imaging.
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