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GROUND CONDUCTIVITY
Ground conductivity surveys are commonly used for rapid, cost effective assessment
and mapping of near surface ground conditions and detection of man-made structures.
Ground conductivity is a fast, cost effective
and well recognised mapping technique,
sensitive to changes in conductivity of the
ground such as those associated with
varying clay or moisture content and the
presence of metallic objects such as buried
services, foundations and landfill content.
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Rapid – several hectares may be
covered in a day
Non-intrusive identification of buried
objects or contaminated ground
Sensitive – conductivity changes of
5 to 10% can be measured and mapped
Multiple instruments may be operated
from survey vehicles or platforms
to allow rapid linear or grid data
acquisition at different depth levels
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Can be used on rough or lightly
vegetated areas – little site
preparation required
Rapid assessment of data – first pass
interpretation can be made before
leaving site
Multi-depth – a variety of instruments
are available allowing high resolution
investigation in the top 5 m or regional,
deep investigation to >50 m.

SITE CONSIDERATIONS
Most electromagnetic meters are
reasonably portable and can be used
in a variety of environments by a single
person. Contact with the ground surface
is not required; measurements may be
acquired across rough or lightly vegetated
areas with little site preparation. Modern

In urban environments the presence
of metallic objects above ground, such
as fences, lamp-posts or vehicles can
significantly affect the measured response.
Equally, areas of reinforced concrete or live
electrical cables within the ground also
affect data content - although these
structures may well be the target of the
investigation. Surveys of complex or urban
sites should be planned and undertaken
by experienced geophysicists familiar with
electromagnetic surveys and the potential
pitfalls.

instruments may be connected to dGPS
systems to enable real-time spatial control.
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Conductivity dataset over a brownfield site - note the circular anomalies relating to old tank foundations

PRINCIPLES
Electromagnetic ground conductivity
instruments generally comprise a
transmitter coil and a receiver coil.
A primary electromagnetic field is
produced by passing an alternating current
at a set frequency through the transmitter
coil. The electromagnetic field propagates
into the ground and induces very small
currents in the sub-surface. These small
currents generate a secondary
electromagnetic field the strength
of which is a function of the spacing
between receiver and transmitter coils,
the operating frequency and ground
properties (conductivity). The receiver coil
measures both the primary and secondary
fields: the ratio of the two is linearly
proportional to ground conductivity
measured in milliSiemens per metre
(mS/m). The major factors that govern
apparent ground conductivity
measurements are moisture content,
chemistry, clay content and porosity.

METHOD
The depth of penetration and resolution
required for an investigation will largely
determine the logistical effort required.
Instruments are available to cover the
range of depths applicable to engineering
and environmental investigations, from
0.5 m to 60 m.
Measurements are usually digitally
recorded on a data logger at fixed station
intervals or continuously along survey
lines within a grid. Data can be digitally
‘stamped’ using dGPS technology to
provide real time spatial control. Data
can be downloaded to a field computer
and a rapid assessment of the survey
area can often be made before leaving site.
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Data are normally processed and
presented as 2D colour contour plans
highlighting lateral changes in ground
conductivity enabling identification of
target features. Coloured maps of ground
conductivity can be readily integrated with
pre-existing CAD site plans and with other
GIS data.

Schematic illustration of the ground conductivity
technique (instrument shown is an EM-31 meter)

APPLICATIONS
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Solution feature detection
Pollution and contamination mapping
Landfill mapping
Buried foundation/obstruction mapping
Mineshaft and mineworkings detection
Pipe and utility location
Clay contamination and moisture
mapping
Archaeological surveys
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