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reflection data. In this configuration, the transmitting and receiving coils are located next
to each other and the system records the 2-way reflection time for signals off subsurface
interfaces (Nigel Wattrus, Personal Communication). The following discussion is largely

from a written narrative by Nigel Wattrus.

Like seismic sources, the frequency at which a GPR is operated
influences the resolution of the data produced and the penetration of the
radar pulse. Lower frequencies travel further into the subsurface than do
high frequency signals of similar strength. Conversely the resolution of the
system (i.e. how closely spaced two reflectors can be and still produce two
distinct radar returns) increases with increasing signal frequency. The
theoretical vertical resolution limit of a radar system is a quarter
wavelength (wavelength = radar velocity/frequency), it may be poorer in
the presence of noise. The GPR operator therefore has to select a
frequency that provides the signal penetration required at the highest
possible resolution. For these surveys the system was operated at 100
MHez. In the dry sand found near the surface at this location, radar pulses
will travel at ca. 0.1m/ns. This means that the wavelength of the 100 MHz
pulse is 1m and the maximum resolution of the system is 0.25m.

The nature of the subsurface sediments controls the radar
propagation velocity and the attenuation of the radar pulse. The
electromagnetic properties of the sediments are related to their
composition and water content. Some materials, such as dry sand, transmit
radio waves very well whereas other materials, which are relatively good
electrical conductors, such as clay or brine-saturated sediments, absorb
them very effectively, making these types of sediments virtually opaque to
radio waves. Radar reflections are produced by changes in the relative
dielectric constant of the subsurface sediments. The electrical conductivity
of the subsurface determines how deep a radar pulse penetrates. The more
conductive the subsurface is, the quicker a radar pulse will be attenuated.
Dry sands and sands saturated with freshwater have relatively low
conductivities and a GPR operating at 100 MHz can achieve sub-surface
penetration of greater than 5 m.

The PulseEKKO 100 uses two bistatic antennae one to transmit
and a second to receive, spaced at 1 m and orientated perpendicular to the
survey line (Figure 15). To avoid spatial aliasing, which is essentially
undersampled data that can lead to incorrect interpretation of seismic
reflectors, the data were acquired at 25 cm intervals along transects
established across the target areas. The "classic" example of aliasing is the
apparent reversed rotation of stage coach wheels in the old western
movies. This occurs because the movie is actually composed of a series of
still images that are recorded at a rate too slow to capture the true motion
of the wheels. As a result they appear to go backwards. The survey
geometry was obtained by recording GPS locations at regular intervals
along the transect. (Nigel Wattrus, Personal Communication).
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variation in radar velocity is not known the profiles may contain imaging artifacts that are

produced by wm nown changes in the velocity profile that do not reflect the true structure.




























































































































































