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Electrical Imaging Step 1: Deploy Data 

Collection Hardware

Surface Electrode Array

electrode lines

Borehole Electrode Array

Data Collection System 

Step 1: Electrode arrays are installed in 

the field and connected to a data 

collection system. 
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Step 2: Collect Tomographic Data

Current 

Source

Current 

Sink

Subsurface Potential (Volts)

Current Injection and Potential Field

current 

flow lines

Step 2:

Å Current is inject between a pair of 

electrodes

Å Voltage is measured across 

another pair

Å Many such measurements are 

collected to form a tomographic 

data set. 
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Step 3: Convert measurements to images 

via tomographic inversion
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Step 3:

Å Data sets are inverted to recover 

ñimagesò of  electrical properties

Å Static images show absolute 

properties

Å Time-lapse images show changes 

over time

Å Conductive and capacitive 

properties
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What can electrical properties tell us 

about the subsurface?

6

Electrical 

conductivity
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Groundwater 

composition

Porosity (fint)

A geophysical property dependent on many subsurface propertiesé. 
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m and n are exponents related to pore space connectivity/tortuosity



The Detection Problem: Finding a plume
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Electrical Resistivity Anomaly 
(plume)

ά¢ƘŜ bŜŜŘƭŜέά¢ƘŜ ƘŀȅǎǘŀŎƪ Ҍ ƴŜŜŘƭŜέά.ƭǳǊǊȅ IŀȅǎǘŀŎƪέ

Ą Plume is masked by geologic heterogeneity
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Electrical Resistivity 
Cross section

Electrical Resistivity 
Tomogram
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Time Lapse Difference Imaging

ĄPlume is revealed by subtracting out pre-injection background, removing 
unrelated spatial contrasts; i.e., we removed the haystack
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Implementation Example 1: Imaging 

Vadose Zone Contamination (Hanford)

October 27, 2016October 27, 2016

High conductivity zones correspond to elevated 
saturation and high nitrate concentrations from 
past waste infiltration.

2006/2007 Surface ER Survey

Data courtesy HydroGeophysics, Inc.



Implementation Example 1: B-Complex 3D-

ERT Fly around View

animation



Example 2: Time-lapse monitoring of 

stage-driven river water intrusion

Fluid conductivity (e.g. specific 
conductance) contrast between 
river water and groundwater 
enables river water to be imaged 
as it infiltrates into the aquifer 
during high stage.
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