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Introduction to Terravision
The Ground Penetrating Radar (GPR) System and Methodology
The Terravision system is a 4th generation enhanced Ground Penetrating Radar and is designed for studying
subsurface structures at depths from a few metres to hundreds of metres, depending on the transmitter
model, length of antenna1 used and medium parameters. The operation is based on radiation of ultrawideband electromagnetic pulses into the subsurface medium, and recording of signals that are reflected from
medium interfaces or buried objects. These reflections are primarily as a result of a change in dielectric
permittivity or electrical conductivity, which often coincide with changes in other physical properties, such as
density.

Figure 1: Terravision Exploration using 3m antennas and 10MW transmitter (Africa, 2014).

The device is a lightweight, highly portable system, which allows for rapid mobilisation and deployment and
use in arduous terrain. The radar can be pulled either by hand or behind a 4x4 vehicle (up to 1km per hour
once the most appropriate settings are established) along cleared profile lines. The system has been used on
variable types of terrain and can be used in most environments, as a non-invasive and non-destructive survey
tool.2 Terravision would expect to conduct an average of 2km to 3km of profile lines per day.
The horizontal resolution, i.e. the spacing of the radar ‘shots’ taken along a profile, is chosen according to the
required scale of the target objects and in discussion with the client. For small objects (pipes, cables, small
voids etc.) shots may be taken every 10-20cm; for shallow geological surveys (e.g. alluvial deposits) spacing
may be 50-100cm. The system identifies structures at all angles, including vertical structures.

1
2

Length of antenna affects the frequency of the wave and the depth it can therefore penetrate.
There are often no permitting requirements such as those required for drilling.
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Figure 2: Diagram showing the different components of the equipment. Antennas can be moved in parallel or one behind the other,
depending on the project requirements.

At each measurement point, the arrival time of the signal is recorded from the geological boundaries. The
profile ‘radargram’ is formed in real time on the operator’s console LCD screen. Results of the survey, including
the wave-forms for each point (‘shot’) in the survey, are stored in the console memory, which can then be
instantly downloaded into a normal laptop computer for immediate review.

Figure 3: Console showing waveform on right and profile on left.

Targets and issues that are commonly addressed by Terravision Exploration include:
•
•
•
•
•
•
•
•

Identifying structures and mineralisation
Mapping old mine tunnels and voids
Locating utilities such as pipes
Defining the boundaries of weathered or oxidised zones
Mapping alluvial bodies
Identifying igneous intrusions
Locating water-bearing layers or structures
Defining karst limestone features

Page 4 of 11

Case Studies
Case Study 1 - Analysis of a coastal slope
Objective: To survey a coastal strip in order to assess the landslide risk.
Outcome: The survey located the likely landslide terraces. The illustration shows the results after 20 boreholes were drilled.

Figure 4: Radargram of coastal slope (top) with
schematic showing locations of interpreted
landslide terraces (bottom).
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Case Study 2 – Void detection - Russia
Objective: Detect voids at an old industrial development site in Moscow.
Outcome: Three large voids were detected, extending down to 55m depth, between 4m and 12m wide.

104m depth

Void

Figure 5: Radargram showing voids (circled in red) beneath an industrial site.
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Case Study 3 – Water bearing Paleo-channels - Zambia

Objective- Identify a suitable site for drilling for water based upon interpreted geophysical structures.

Outcome: Analysis of the 1240m long Radargram was conducted with the knowledge of the local
geologist; the resultant geological schematic is shown below. Thickening of sedimentary cover into the
centre of the profile resembles the profile of a 400m wide and 25m deep paleo-valley. A fault is marked
in the axis of the channel. It was recommended that drilling for water was carried out into the fault at
620m. The client found water in the borehole drilled at the recommended site.

Point of drilling as seen in the photograph

Figure 6: Geological schematic produced by Terravision from the data collection results of a GPRplus survey. The geological structure believed to be most conducive to water collection is identified by
the black arrow. The photograph (top right) shows the successful discovery of water during drilling at the recommended site.
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Case Study 4 – Identifying contaminated land- Russia
Objective- Identify the extent of hydrocarbon contamination in the soil.
A shallow survey was conducted, collecting results to 30m depth. At c.4m depth a geophysical contrast defines the
contact of units 1 and 2. Unit 1 is impermeable clay, unit 2 is a sand gravel mixture saturated by oil. At c. 12m depth the
geophysical signal changes at the contact from the sand gravel mixture to clay (unit 3). Unit 2, symbolised in black,
is the contaminated unit of interest to the client, the Radargram gives an idea of its thickness and how this varies along the profile.

1
2

3

Figure 7: Radargram demonstrating the three units in the profile (1. Clay, 2. Sand/gravel with oil, 3. Clay); boundaries are outlined by the white dashed lines. The photograph shows data
collection at the contaminated site.
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Case Study 5 – Surveying paleo-surfaces for pipeline route - Russia
Objective: Correct route for planned pipeline beneath frozen river.
Outcome: GPRplus is very effective through frozen water bodies, the wave travels well with little attenuation. GPR was able to penetrate c. 10m of ice and water
to visualise the paleo river beds <32m below the present river bed. This can provide useful information to the client concerning variation in erosional power and
load of the river as well as changes in depositional settings.

Frozen River Surface

River Bed

Paleo surfaces

Figure 8: Radargram (bottom) beneath frozen river bed (top).
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Case Study 6 – Analysis of a sand quarry for road building
Objective: Evaluate the sand and the sand-gravel resources of the quarry.
Outcome: The survey showed the pinching out of sand/gravel units (numbers 2 and 3). With Borehole No. 2, the lack of commercial sand gravel stocks was
confirmed.

Distance 500m

1
Borehole No. 1 (150 m)

Borehole. 1.

Borehole 2.
No

Soil type

Depth

1

1

Soil and clay

to 4m

2

2

White sand, coarse-grained

4-15m

3

3

Sand-gravel mix (36-59% gravel)

15-32m

4

Hard elastic clay, green-gray

from 32m

4

2

Figure 9: Radargrams showing the four main geological units. Two different filters are used: waveform mode (top) and derivative waveform mode (bottom).
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Operations and Clients

Certification:
Terravision is certified to comply with EU Directives on;
Electromagnetic Compatibility (Directive 2004/108/EC)
Low Voltage Directive 2006/95/EC

Contact
Further information on Terravision can be found at www.terravisionradar.com or by contacting:
Charlie Williams, CEO
+44 07810 823858
Skype: cevwilliams
Email: charlie.williams@terravisionradar.com
Or info@terravisionradar.com
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