ELECTRICAL RESISTIVITY IMAGING
Applications
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Landfill Investigation
Mapping and monitoring leachate plumes
Mapping and monitoring of groundwater pollution
Determination of depth to bedrock
Locating sinkholes / cave systems
Stratigraphic mapping
Locating buried channels
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Mapping buried dykes and other ore bodies
Locating fissures, faults and mineshafts
Landslide assessments
Buried foundation mapping
Time-lapse infiltration studies
Cross-borehole tomography
Assessment of aquifer heterogeneity
Soil corrosivity assessment

Basic Theory
The electrical properties of the subsurface vary with the
ground material, the presence and saturation level of
fluids, and the presence of buried objects. Electrical
techniques seek to describe the distribution of these
properties as a function of depth and horizontal distance.
The most commonly used electrical technique is
Electrical Resistivity Imaging (or Electrical Resistivity
Tomography, ERT). Measurements of ground resistance
are made by introducing an electric current into the
subsurface via two metal stakes (current electrodes)
planted into the ground. The current passing through the
ground sets up a distribution of electrical potential in the
subsurface.
The difference in electrical potential
between two additional electrodes (potential electrodes)
is measured as a voltage. Using Ohm’s law, this voltage
can be converted into a resistance reading for the ground
between the two potential electrodes.

C1

P1

3a

C1

P1

2a

2a

C1 P1 P2 C2

a

a

3a
P2

P2

3a

earth resistance
meter with
control module

C2

Current
electrode
(+I)

Potential electrodes
V

C1

P1

P2

Current
electrode
(-I)
C2

a

current flow

Ohm’s Law: V = I R

laptop
computer

C2

2a

x electrodes

a

n=1
n=2
n=3
n=4
n=5
n=6

Apparent resistivity, ra = 2paR

To build a cross-sectional image of ground resistance, a
string of connected electrodes are deployed along a
straight line with an inter-electrode spacing of a. Once a
measurement of ground resistance has been determined
for one set of four electrodes, the next set of four
electrodes is automatically selected and a second
measurement of resistance is made. This process is
repeated until the end of the line is reached. The line is
then re-surveyed with an inter-electrode spacing of 2a,
3a, 4a, etc. Each increase in inter-electrode spacing
increases the effective depth of the survey.
The
measured resistance values are converted to values of
apparent resistivity, ra, (in ohm-metres) which can then be
used to model the true subsurface resistivity distribution.

For further information, visit us at www.rsk.co.uk or contact:
George Tuckwell: gtuckwell@rsk.co.uk (Tel: +44 (0)1442 416656)

A typical resistivity imaging survey, above
comprises an array of ground electrodes. The length
of line determines the depth penetration, and the
electrode spacing determines the resolution.

ELECTRICAL RESISTIVITY IMAGING
Data Examples
Delineating landfill extent and geometry
Below is an example of a survey undertaken across a
closed landfill site. The data provided information to the
client on the thickness and extent of waste in the landfill.

MODERATE RESISTIVITY

Depth (m)

HIGH RESISTIVITY

Clay

Domestic waste
Undisturbed ground
(sand and gravel)

LOW RESISTIVITY

London Clay

Collation and integration of resistivity imaging data
Below is an example of a survey carried out over a
large waste site. A number of resistivity lines were
collected in two orientations. During processing they
have been corrected to allow for the topography of the
surface, and have been combined in 3D fence
diagrams to aid interpretation.

Within the same workflow it is possible to integrate other
geophysical data sets and site observations, and overlay
them to scale on a base map of the survey area. This
integrated approach produces the best interpretation of
a multi-method geophysical survey, and provides highquality interpretative drawings for the client.
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Parallel resistivity lines
collected with a minimum
electrode spacing of 5m.
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Parallel resistivity lines
collected with a minimum
electrode spacing of 2m.
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Collation of all resistivity lines overlain
by a colour contour plot of conductivity
(collected using an EM31 instrument)
draped over accurately surveyed
topography data.
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