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Assessment of the Efficacy of Array Configurations
Aliyah Wynter Monjarez

Dr. John White, Department of Physics, Geosciences, and Astronomy

Abstract — Electrical Resistivity Tomography (ERT) is a geophysical technique used to
measure and map the resistivity of the subsurface. Resistivity (expressed in units of
Ohm-meters), the inverse of conductivity, is an intrinsic property of earth materials that is
a function of their material composition, void space, and water content. ERT is frequently
used for mineral and groundwater exploration, but this technique can be used for any
study that requires information of the near-surface environment. Resistivity is determined
by applying a known direct current on one electrode pair (labeled C1 and C2) and taking
measurements of the voltage potential on another electrode pair (labeled P1 and P2),
which is used to create a modeled pseudosection from the data collected. The two most
commonly used electrode array configurations are Schlumberger and Dipole-Dipole. In
this study, we test the efficacy of various array configurations to determine which one is
best suited to help us understand the hydrogeology of geographically isolated wetlands
(GIWs). GIWs are ecologically significant systems that provide numerous benefits to the
surrounding area such as water storage, water quality improvement, sediment and carbon
retention, and flood protection, to name a few. Using twenty-eight electrodes with
varying spacing, we were able to conduct these two array configurations on the 977N
(natural) wetland in the Daniel Boone National Forest, as well as on an oxbow bend in

Taylor Fork Ecological Area. Our models suggest that the Schlumberger array provides



the most accurate results. Results from the dipole-dipole array are noisy and provide a
chaotic image of the subsurface whereas the Schlumberger modeled pseudosection

strongly agrees with existing core data.

Keywords and Phrases — Electrical Resistivity Tomography, Wetlands, Hydrology,

Vertical Electrical Sounding
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Introduction

Wetlands are transitional environments characterized by constantly changing
water levels. “A wetland is an ecosystem that depends on constant or recurrent, shallow
inundation or saturation at or near the surface of the substrate. The minimum essential
characteristics of a wetland are recurrent, sustained inundation or saturation at or near the
surface and the presence of physical, chemical, and biological features reflective of the
recurrent, sustained inundation or saturation” (National Research Council, 1995). This
paper is predominantly focused on a specific kind of wetland referred to as a
geographically isolated wetland (GIW). GIWs are areas in which there is no obvious
connection to surrounding bodies of water or streams, meaning that they are surrounded
by otherwise undersaturated lands (Tiner et al., 2002). It is important to understand that
these GIWs are only isolated in a geographical sense, and does not imply that they are
completely isolated. GIWs may or may not be interconnected to the groundwater system
or to one another underneath the subsurface (Tiner, 2003). For the purpose of this paper,
we will define GIWs as areas surrounded by uplands, with no obvious surface
connection.

GIWs are formed in topographic depressions. These depressions are inundated
during periods of high precipitation. When the precipitation in these areas exceeds the
drainage capacity of the near surface soils, the wetlands accumulate surface water.
Generally, this accumulation of water is limited to just a few centimeters in depth (Rosa
et al., 2022). When a wetland is inundated, the accumulation of water can be permanent,
but is more than likely going to be temporary. Wetlands are cyclical in nature, meaning

they drain and refill throughout the course of a year. This is influenced not only by the















Below in the process of running the ERT and processing the resultant data:
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Begin with a contact resistivity test. This test ensures that all electrodes have
proper connection with one another and are well-seated into the ground surface.
Readings for the contact resistivity text should not exceed 1800 Ohms. If this does
occur, ensure the electrodes are well seated and that all cables are connected. For
values that exceed 1000 Ohms it is recommended that the field technician saturate
the ground immediately around the electrode with water.

Once a satisfactory contact resistivity test occurs, create a new data file and select
a command file. The command file determines the type of array configuration that
is to be used. Additional information will also need to be entered including
measurements of the line, spacing between electrodes, and number of electrodes.
After this setup process, continue to the Switch Box menu. Proceed through each
menu, keeping the default settings unless otherwise desired.

Begin the test. During this time the line should not be approached or touched for
safety reasons. For our purposes, tests range from 17 to 60 minutes, depending on
the array configuration used. The resistivity data will populate on the screen in
real time. Ensure that these numbers are consistent with expected values.

Final data are processed using AGI EarthImager 2D. After connecting the Brain
Box to the computer, download the new files.

Run an inversion in the software and view the misfit cross plot. A terrain file may
be added if desired. Up to 20% of noisy data can be removed without
compromising the work. Final models should ideally have an RMS error below

5%. Noisy data sets can sit below 10%. Final images can be saved as .jpeg files.
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