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INTRODUCTION

Geoelectrical resistivity imaging, often referred to as Electrical
Resistivity Tomography (ERT), is a powerful geophysical technique
used in environmental and engineering studies to investigate
subsurface conditions. One of its prominent applications lies in
the assessment of groundwater potential, a critical endeavor in
the context of global water scarcity and the increasing demand
for sustainable water resources. Groundwater, as a vital source
of fresh water, plays a crucial role in sustaining ecosystems, agri-
culture, and human communities. Understanding its distribution,
depth, and quality is paramount for effective management and
utilization. This is where geoelectrical resistivity imaging steps in.
By employing the principles of electrical conductivity in the Earth’s
subsurface, ERT provides a non-invasive and cost-effective means
to map the electrical resistivity distribution, which, in turn, is cor-
related with variations in subsurface lithology and fluid content.

DESCRIPTION

The application of geoelectrical resistivity imaging for groundwater
potential assessment starts with the acquisition of data through
an array of electrodes placed on the ground surface. These elec-
trodes inject a low-frequency electrical current into the ground,
and the resulting voltage potential is measured. By analyzing the
voltage potential variations, geophysicists can construct a resis-
tivity model of the subsurface. Low resistivity zones typically cor-
respond to conductive materials like water-saturated sediments,
while high resistivity zones indicate less conductive materials like
rocks or dry soil.

One of the key advantages of ERT is its ability to provide high-reso-
lution images of subsurface structures over large areas. This is cru-
cial in groundwater investigations, as it allows for the delineation

of aquifer boundaries, identification of potential recharge zones,
and characterization of subsurface flow patterns. Such informa-
tion is invaluable for hydrogeologists and water resource man-
agers seeking to optimize well placement and design, ensuring a
sustainable supply of water.

Moreover, geoelectrical resistivity imaging aids in the assessment
of groundwater quality. By identifying zones of high conductivity,
which may indicate the presence of contaminants or saline intru-
sion, ERT can help prevent the extraction of compromised water
resources. This is particularly important in coastal regions where
saltwater intrusion into freshwater aquifers is a prevalent issue.
In addition to its utility in characterizing natural aquifers, geoelec-
trical resistivity imaging also finds application in engineering proj-
ects related to groundwater. For instance, it can be employed to
identify potential pathways for contaminant migration or assess
the feasibility of constructing underground structures such as tun-
nels, basements, or underground storage facilities. By understand-
ing the subsurface electrical resistivity distribution, engineers can
make informed decisions to mitigate risks and ensure the structur-
al integrity of projects [1-4].

Despite its many benefits, it’s important to acknowledge the lim-
itations of geoelectrical resistivity imaging. Factors such as the
presence of metallic infrastructure, highly conductive materials,
and topographical variations can pose challenges in data interpre-
tation. Therefore, it’s essential to integrate ERT with other geo-
physical and hydrological techniques for a comprehensive under-
standing of groundwater systems.

CONCLUSION

The application of geoelectrical resistivity imaging in investigating
groundwater potential is a crucial tool in the realm of hydroge-
ology and environmental engineering. Its ability to provide de-
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