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and high-resistivity layers in electrical resistivity surveys
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Abstract: Electrical Resistivity Tomography (ERT) is a versatile and widely applied geophysical method for
subsurface imaging, but its reliability is strongly influenced by geological conditions. This study discusses
principal challenges in surveys within thick low- and high-resistivity complexes, which distort inversion
results and complicate hydrogeological and geotechnical interpretation. In low-resistivity packages (e.g.,
clays, marls), resistivity values are underestimated, while signals from deeper layers are attenuated, often
causing downward displacement of boundaries. In high-resistivity environments (e.g., dry sands, silts),
thin conductive interbeds are either masked or appear with artificially elevated resistivity values. Both
situations reduce interpretational resolution and increase the risk of overlooking critical geological features.
The paper emphasizes the role of survey resolution, controlled by electrode spacing, array configuration,
and measurement density. Since resolution decreases with depth, small or thin structures are more reliably
imaged in the shallow subsurface, whereas deeper horizons are prone to distortions. The integration of ERT
results with borehole data is indispensable for constraining ambiguities and validating inversion outcomes.
In addition, vertical resistivity-gradient analysis is proposed as a complementary tool, capable of revealing
subtle lithological transitions that may remain undetected in conventional resistivity sections. Through
case studies, it is shown how thick resistivity packages affect subsurface models and presents strategies for
improving interpretation, including optimized survey design, gradient analysis, and borehole correlation.
Despite inherent limitations, ERT remains effective for hydrogeological and engineering investigations,
provided that methodological constraints and interpretational uncertainties are carefully addressed.
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1. Introduction

Conducting field electrical resistivity surveys in areas where cohesive deposits or low-
resistivity weathered rocks occur directly at the surface usually does not pose technical
difficulties [1]. Such measurements are relatively straightforward and quick to perform.
However, the presence of thick low-resistivity complexes may introduce interpretational
challenges, particularly when thin high-resistivity layers (e.g., sands) are present beneath
them [2]. These difficulties are further exacerbated when the above-mentioned layers occur
within inter-till horizons. In both hydrogeological investigations and engineering-geotechnical
studies, this represents a significant challenge that the authors wish to highlight.

A different, yet equally important issue arises in surveys conducted in forested areas
(including pine forests) developed on sandy substrate. In such environments, the groundwater
table is often located at considerable depth, while the near-surface layers are dry, consisting
mainly of sands and silts. This zone is characterized by very high resistivity values, ranging from
several thousand up to several tens of thousands of Q-m [3]. As a result, the current injected
into the ground encounters significant difficulties in returning to the potential electrodes, which
may lead to situations where the signal is only weakly registered or not detected at all [4].

One of the main sources of measurement error in such cases is the high contact resistance of
electrodes. This issue, together with possible mitigation strategies, has been discussed in detail
by [5], who emphasized the importance of careful site preparation and proper optimization of
electrode configurations under difficult field conditions. Such problems have a direct impact
on the reliability of acquired data, and consequently on the interpretation process.

In the case of thick low- and high-resistivity zones, specific difficulties arise when attempting
to match the resistivity model with the actual geological structure. Phenomena such as the
screening of thin layers by strongly contrasting complexes, or the downward displacement
of layer boundaries during inversion, represent significant interpretational challenges [6, 7].
This problem is particularly evident in geological settings dominated by thick low-resistivity
complexes (e.g., cohesive deposits), within which thin layers or lenses of cohesionless sediments,
such as sands or gravels, occur. In such cases, the results may be ambiguous and require
detailed, case-specific analysis [8].

Comparable difficulties are encountered in the case of thick high-resistivity complexes
containing low-resistivity interbeds, such as clayey or argillaceous layers. Here, the geophysical
signal generated by low-resistivity horizons may be strongly attenuated by the surrounding high-
resistivity formations, making their detection and accurate parameterization problematic [9, 10].
This leads to reduced interpretational resolution of the model and increases the risk of
overlooking important geological features that may be critical from both hydrogeological and
geotechnical perspectives.

In low-resistivity packages, an underestimation of the resistivity of underlying layers is
often observed, which hampers unambiguous assignment to specific lithological units. In
high-resistivity packages, the opposite occurs: thin low-resistivity layers embedded within
a resistive complex tend to appear with artificially elevated resistivity after inversion. This
represents a significant limitation of electrical resistivity tomography, as inversion algorithms
do not always effectively compensate for these effects, potentially leading to distortions in the
reconstructed geological structure [11, 12].

The study also emphasizes the importance of analyzing vertical gradient distributions,
which — when properly applied — can provide more detailed insights into the geological
framework than resistivity values alone. Such analysis allows for better identification of
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transitional zones between layers with contrasting resistivity properties, detection of anomalies
that are difficult to recognize in conventional resistivity sections, and verification of the
consistency between geophysical models and geological/hydrogeological data.

In this paper, several examples are presented to illustrate the main problems encountered
during the acquisition and interpretation of resistivity data in complex geological settings. The
discussion addresses phenomena that degrade data quality, difficulties in imaging thin layers,
and inversion effects that can distort the subsurface model. An interpretational approach is also
proposed which, by combining vertical gradient analysis, preliminary modeling, and borehole
correlation, can significantly improve the reliability of interpretations and reduce the risk of
error. This paper does not provide a detailed description of field procedures or data processing
methodologies in electrical resistivity tomography. Accounts of these aspects — including
survey configuration design, electrode grounding issues, multi-model inversion strategies, and
methods of data quality assessment — can be found in the literature, e.g., [13, 14].

2. Resolution of electrical resistivity surveys

By way of introduction to the following discussion, the issue of survey resolution is briefly
addressed here. This aspect is of critical importance for understanding many of the common
problems that arise in the interpretation of resistivity data and models.

Spatial resolution refers to the ability of a geophysical method to detect and image geological
features of a given size. In practice, it defines the minimum dimensions of structures that
can be reliably recorded and interpreted. Resolution depends on several factors, including the
parameters of the method, the measurement configuration, the target depth, and the physical
contrast between the object and its surrounding medium [15].

Although the concept of resistivity survey resolution is relatively straightforward, it is often
overlooked that the resistivity model obtained represents only a simplified and generalized
image of the actual geological structure — one that is strongly dependent on the resolution of
the applied method. In the case of ERT, resolution is controlled by:

— electrode spacing (measurement step),

— the measurement array applied (e.g., Wenner, Dipole-Dipole),

— the density of the survey grid (in 3D or 2.5D acquisition).

In practice, it is generally assumed that a target must have dimensions equal to at least half
of the electrode spacing in order to be resolved in the model. At depths greater than 30 m, the
effective resolution may drop to less than 10-15 m, even when large electrode separations are
employed [16].

Whether individual layers or other geological features are resolved in the model also
depends heavily on the resistivity contrast between adjacent geological complexes. If layers
with markedly different electrical properties are present — such as low-resistivity clays and high-
resistivity sands — the boundary between them will be clearly expressed in the resistivity section.
By contrast, when layers have similar resistivity values — for example, sandy clays and clayey
sands — the boundary will appear diffuse, and in some cases may be impossible to distinguish.
In general, it is assumed that the ratio of the average resistivity of a higher-resistivity layer to
that of the underlying lower-resistivity layer reflects the degree of contrast: the higher the ratio,
the greater the contrast, and thus the better the ability to resolve the boundary in the model [17].
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It should be emphasized, however, that even strong resistivity contrasts do not always
guarantee accurate imaging. For example, in the case of a thick high-resistivity layer containing a
thin low-resistivity interbed, the masking effect of the surrounding resistive medium, combined
with the limitations of vertical resolution, may cause the interbed to appear only faintly in
the model or to be represented with artificially elevated resistivity values due to inversion
artifacts [17]. This represents a significant interpretational limitation in electrical resistivity
tomography and calls for a cautious analytical approach.

The final quality of a resistivity model also depends on both vertical and horizontal
resolution, which in turn are determined by the distribution of measurement points. The role of
the field survey designer is therefore critical: the profile layout, the acquisition technique, and
the choice of electrode spacing all exert a direct influence on the level of detail and accuracy
of the acquired data.

Finally, it should be remembered that resolution decreases with increasing depth. This
means that small objects or thin layers are much easier to detect at shallow depths than at
greater depths (Fig. 1).

Measuring apparatus

Fig. 1. Example illustrating the concept of decreasing survey resolution with increasing depth

In the ERT method, survey design requires prior determination of the measurement step,
i.e., the spacing between successive electrodes. This parameter directly affects the spatial
resolution of the survey, both horizontally and vertically. As shown in Fig. 2, the application
of different electrode spacings results in significantly different coverage of the investigated
subsurface with measurement points.

The obtained results (measured resistivity values) are significantly influenced by the
chemical and mineral composition of the medium (here understood as soils, rocks, as well
as the water contained within them) [18]. In addition, resistivity is affected by the structure
and texture of the soils/rocks (the arrangement of layers within the medium), as well as by the
thermobaric conditions of the subsurface — although the latter factor is generally negligible in
the case of shallow surveys, i.e., to depths of a few to several tens of meters.

The use of different electrode spacings during measurements may yield varying resistivity
distribution models. Therefore, the selection of electrode spacing can sometimes be crucial for
achieving the intended objectives of the survey.



www.czasopisma.pan.pl P N www.journals.pan.pl

=

INTERPRETATION CHALLENGES RELATED TO THICK LOW- AND HIGH-RESISTIVITY ... 439

Elevation a.s.l. [m]

o 2 0 ) EY 100 120 140 1% 180 200

Distance [m]

285
280
275

270

Elevation a.s.l. [m]

265

260

T T T T T
o 2 ) P EY 100 120 140 1% 180 200

Distance [m]

Fig. 2. Example distribution of measurement points in the investigated area for an electrode spacing
of 5 m (orange) and 2 m (purple)

3. Thick low-resistivity layers

As mentioned earlier, thick low-resistivity packages pose a significant challenge in the
interpretation of geophysical data, as their presence can substantially distort the images
generated by resistivity models. The most commonly observed effect is the underestimation of
resistivity values within such packages, along with a reduction in the resistivity of underlying
layers. This phenomenon results from the conductive character of low-resistivity complexes,
which can screen weaker signals originating from deeper parts of the subsurface. This issue is
particularly critical in surveys performed using ERT. Under conditions of strong resistivity
contrasts, the inversion process often introduces additional distortions into the model parameters.
As a consequence, thin high-resistivity interbeds located within or beneath a low-resistivity
package may remain undetected or be represented in a manner inconsistent with the actual
geological structure [19].

It should also be noted that within cohesive sediments, fine clay particles can be washed out
by groundwater and subsequently transported into sandy layers that serve as aquifer horizons.
Such processes may reduce the resistivity of these sandy deposits, even though lithologically
they would normally be classified as potentially high-resistivity formations. Another factor that
must be considered is water mineralization, which — through its effect on electrolyte conductivity
— often leads to a substantial decrease in the resistivity values of aquifer layers [19,20].

The following sections will presents examples illustrating the scale and nature of this
problem, along with a discussion of the potential implications for both hydrogeological and
geotechnical interpretation.
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3.1. Profiling of thick low-resistivity packages (marly—clayey) with
high-resistivity interbeds (sandy)

The following results were obtained from geophysical surveys conducted to refine the
geological structure within the framework of an existing geological-engineering documenta-
tion [21]. The main objective of the surveys was to determine the increased thickness of sandy
deposits in the near-surface zone, as borehole data had indicated the possible occurrence of
local depressions within the clay complex.

In the resistivity surveys, profiles were measured with an electrode spacing of 5 m along
the survey line, providing a depth of investigation of approximately 30 m below the ground
surface. Based on the distribution of resistivity values and their variability in the sections, three
main lithological categories were distinguished (Fig. 3):

— high-resistivity unit (I), with values above 50 Q-m and locally exceeding 1000 Q-m —
corresponding to a sand-gravel complex of variable moisture content, locally represented
by silty and/or clayey sands, as well as uncontrolled fill;

— low-resistivity unit (II), with resistivity between 10 and 50 ©-m — corresponding to a
marly-clayey complex; and

— medium-resistivity unit (IIT), with resistivity below 20-40 Q-m in the lower parts of the
section — corresponding to weathered older formations and clayey sands.

A distinct resistivity contrast is observed at the boundary between the sandy/sand-gravel
complex and the marly-clayey complex. It should be noted that the marly-clayey complex
is characterized by very low variability in resistivity values. Based on the survey results, it
is not possible to reliably distinguish marl from clay, as the resistivity values of these two
lithologies are very similar. Furthermore, according to resistivity characteristics of marls
reported in the literature [22], in the investigated area they exhibit extremely low values, which
further complicates their differentiation in geophysical interpretation. This phenomenon must
be carefully considered during data analysis, as it may lead to the averaging of resistivity
parameters and the blurring of true lithological boundaries in inversion modelstages.
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Fig. 3. Resistivity cross-section showing a thick (> 20 m) package of low-resistivity clays and marls
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The resistivity cross-sections were supplemented with lithological data from boreholes
located along or near the geophysical profiles. In some places, the correlation with borehole data
is not perfect —i.e., boundaries interpreted from resistivity surveys are slightly displaced relative
to those identified in drilling logs. This discrepancy can be attributed to three main factors:

— Resolution of the method. For the adopted survey design (5 m electrode spacing), the
vertical resolution in the upper part of the section is approximately 1.5 m, decreasing to
around 4-5 m at greater depths. Nevertheless, when this margin of error is considered,
borehole profiles generally correlate quite well with the resistivity results.

— Projection of boreholes onto the cross-sections. A discrepancy of 1-2 m in the depth of
a layer is entirely plausible for a borehole projected from a distance of 20-30 m.

— Strong resistivity gradients.

As illustrated in Fig. 3, the resistivity values of sands underlying the marly-clayey complex
range from 35 to 40 Q-m, which is lower than the values typically recorded for cohesionless
sediments. These underestimated values (by approximately 40-50 -m) are most likely the
result of the influence exerted by the overlying clayey and marly deposits. Without correlating
the geophysical data with borehole information, a correct interpretation would be difficult
to achieve based solely on resistivity results. This serves as a representative example of
how a low-resistivity overburden can affect the measured resistivity of underlying layers. It
also illustrates the phenomenon of screening, where layers situated beneath a low-resistivity
complex (marly-clayey) become masked in the resistivity response.

3.2. Influence of resolution on resistivity-based detection of thin sandy
interbeds

Resistivity surveys were carried out to investigate an area of approximately 1 km? prior to
drilling, with the aim of developing a preliminary geological model [23]. The obtained results
showed very little variability within the interpreted resistivity ranges — overall, a low-resistivity
model was obtained (Fig. 4), characteristic of cohesive deposits, specifically glacial tills.
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Fig. 4. Example of low-resistivity ERT cross-sections in which thin sandy layers were not detected.
Subsequent boreholes confirmed the presence of these layers
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All of the cross-sections revealed a very similar geological model, and the boreholes drilled
in the subsequent stage of work confirmed this type of structure as dominant. However, in many
locations, thin layers of fine sands with thicknesses not exceeding 2—-3 m were encountered.
These layers are not represented in the resistivity model on any of the sections. Likewise,
resistivity distribution maps prepared on the basis of ERT data at several selected depth levels
do not indicate the presence of such zones. The resistivity maps also displayed a pattern of
only minor variability in resistivity values (Fig. 5).

o 200 400 600m

Resistivity scale [C2m]
o % W S s iy 0 %y K

[ @ ERT profiles

P A AT R R 2 o
A A A AR R
loguo(Resistivity value)

Fig. 5. Example of a low-resistivity distribution map interpreted at an elevation of 110 m a.s.l. (at a depth
of approx. 20 m b.g.1.)

Most likely, the survey resolution was too low (electrode spacing of 5 m) to detect higher-
resistivity zones in the resistivity cross-sections (thin sandy interbeds of limited thickness).
Alternatively, the resistivity of the sands may not have been typical —i.e., in the range of 80-150 Q-m
— but instead reduced due to the leaching of dispersed clay material from the overlying layers.
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4. Thick high-resistivity layers

Thick high-resistivity packages present challenges both during fieldwork and in the
interpretation of geophysical survey results. The issues outlined in the introduction are
examined in greater detail in the following sections. Field experience shows that data acquired
in such geological settings are often subject to significant interpretational errors, resulting both
from technological limitations and from the inherent properties of the subsurface.

A thick high-resistivity layer frequently prevents the accurate identification of smaller
internal structures, such as cohesive interbeds or thin lenses of cohesionless sediments. These
difficulties are particularly pronounced in Quaternary deposits, where sands and silts with
high resistivity values dominate the near-surface strata. Under such conditions, potential
low-resistivity interbeds may either remain undetected or be represented in a way that deviates
from the true geological structure.

The resistivity imaging examples presented in the following sections illustrate the impact
of thick high-resistivity layers on the quality and reliability of the acquired data. The principal
difficulty in such cases is the overestimation of resistivity values within high-resistivity
complexes, caused by the screening effect of the surrounding medium [24]. A further inversion-
related artifact commonly observed is the downward displacement of layer boundaries, which
distorts the geological image and may lead to incorrect interpretational conclusions.

Particular attention should also be paid to the behavior of near-surface high-resistivity
layers, which can effectively mask deeper structures and reduce the clarity of the recorded signal.
In such cases, vertical gradient analysis can serve as a valuable complement to conventional
interpretation, providing more detailed insights into the geological framework and improving
the recognition of transitional zones [25].

The following subsections present examples illustrating these phenomena, accompanied
by a discussion of potential methods for minimizing interpretational errors and optimizing

resistivity imaging in geophysical investigations.

4.1. Resistivity characterization of expressway route subsurface:
high-resistivity zones and resolution limits

The resistivity cross-section fragment (Fig. 6) originates from northwestern Poland and
was acquired as part of surveys conducted for a planned expressway route [26].

The resistivity distribution reveals a thick (approx. 30 m) high-resistivity zone. Geological
investigations based on boreholes are relatively detailed in this section, although only one
borehole reached a greater depth (approx. 20 m). According to borehole lithology, the analyzed

interval consists exclusively of cohesionless deposits, such as fine and medium sands.
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Fig. 6. Example of a high-resistivity geoelectrical cross-section acquired as part of a geological-
engineering survey for a planned expressway route

Within the resistivity model, a lower-resistivity zone appears at a depth of around 10 m.
Although the resistivity values in this interval remain relatively high — consistent with sandy
deposits — the interpretation, albeit with some uncertainty, suggested the possible presence of
cohesive interbeds. Borehole 60+683P identified fine sands within this depth range. A distinct
gradient cutting through the zone, where resistivity values reach several hundred Q-m, may
indicate the presence of a lower-resistivity layer.

Due to the limited resolution of the method and the screening effect of surrounding high-
resistivity formations, this zone appears with elevated resistivity values but should nevertheless
be recognized during interpretation. It may reflect local lithological variations within the sands
or the occurrence of cohesive deposits.

4.2. Imaging thin cohesive layers beneath high-resistivity sands with dense
electrode spacing

ERT surveys were conducted for the planned section of the Eastern Bypass of Warsaw [27].
In this area, the geological structure is dominated by sandy deposits. However, at a relatively
shallow depth of about 5 m, a cohesive layer is present. This layer, composed of lacustrine
clays and tills, exhibits variable thickness ranging from 1 to 3 m (Fig. 7). Based on archival
information confirming its presence, geophysical surveys were carried out across the area using
an electrode spacing of 2 m. The application of such a measurement step allowed this layer to
be imaged, although the vertical correlation of its precise position is not perfect. This is due to
methodological limitations such as screening by overlying high-resistivity sands, distortions
associated with lower-resistivity layers, and the presence of deeper-lying structures.
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Fig. 7. Example of high-resistivity resistivity models in which cohesive interbeds were identified

Despite these limitations, the resistivity surveys provided a reliable representation of the
overall geological framework, although the spatial distribution of the layers was reconstructed
with reduced precision. Nevertheless, the results indicate that ERT can be an effective tool for
characterizing the geological structure of areas with such conditions.
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As shown in Fig. 7, the clay layer, which typically displays lower resistivity values (5—
30 Q-m), in this case exhibits significantly higher resistivity. However, by correlating with
borehole lithology and accounting for strong vertical gradients, it was possible to delineate the
extent of the cohesive layer.

It is also worth noting that in the upper section, between 120 and 160 m along the profile,
where the clays crop out at the surface, the resistivity values are low (typical for clays). In this case,
the clays are not screened by overlying high-resistivity sands, which facilitates their identification.

This example demonstrates that, in certain cases, relatively thin interbeds such as cohesive
layers can be delineated even within high-resistivity formations. The feasibility of such analysis,
however, depends on several factors, including the depth of the layer, its thickness, and the
electrode spacing applied.

5. Summary and conclusions

Electrical Resistivity Tomography (ERT) is a widely applied geophysical method for
imaging geological structures; however, its effectiveness may be constrained by the specificity
of geological settings and the properties of the investigated layers. Particular interpretational
challenges arise in the presence of thick low- and high-resistivity complexes, which significantly
affect the accuracy of subsurface imaging and the reliability of interpretational conclusions.

In the case of thick low-resistivity packages, the primary issue is the systematic underes-
timation of resistivity values, both within these packages and in the underlying layers. The
screening effect attenuates the geophysical signal, making it difficult to detect deeper horizons.
As a consequence, layer boundaries may appear artificially shifted downward, and their true
position can only be constrained through correlation with additional data, such as borehole
information. Conversely, thick high-resistivity packages often lead to an overestimation of
the resistivity of underlying layers and hinder the identification of internal interbeds. These
challenges are particularly pronounced in thin cohesive or cohesionless layers whose resistivity
values are close to those of the surrounding medium.

Another important limitation arises from the resolution of the resistivity method, which
decreases with depth. With larger electrode spacings — typically applied in surveys of extensive
areas — the resolution in the shallow subsurface may be sufficient, but at greater depths it
results in blurred boundaries and reduced ability to differentiate individual layers. Selecting an
appropriate electrode spacing is therefore critical to achieving an optimal balance between
depth of investigation and the level of structural detail in ERT results. In many cases, employing
a denser electrode spacing allows for more accurate imaging of thin layers, albeit at the cost of
longer survey times and increased labor requirements.

The correlation of resistivity survey results with current or archival borehole data is
indispensable for improving the interpretation of ERT cross-sections. Such integration enhances
the understanding of relationships between resistivity values and lithology, which is particularly
valuable in geologically complex settings. Vertical resistivity gradients play a key role in this
regard, offering additional insights into the distribution and properties of layers. Analyzing
these gradients may reveal subtle lithological variations that remain undetected when resistivity
values are considered in isolation.
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Further interpretational challenges stem from the inversion process, which can introduce

errors in estimating the depth and extent of layers. Resistivity models often require iterative
refinement to account for ambiguities inherent to the method. Without proper correlation
and supplementary analysis — such as evaluating resistivity variability across the section —
misinterpreted ERT results may lead to erroneous geological conclusions.

The effectiveness of electrical resistivity tomography depends on multiple factors, including the

characteristics of the subsurface, the applied measurement methodology, and the extent to which
results can be correlated with independent geological data. Thick low- and high-resistivity packages
constitute a particular challenge, demanding careful survey design, appropriate adjustment of
measurement parameters, and rigorous data interpretation. Nevertheless, despite these limitations,
ERT remains an indispensable and versatile tool for investigating subsurface geological structures.
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Wyzwania interpretacyjne zwigzane z migzszymi warstwami
nisko- i wysokooporowymi w badaniach elektrooporowych

Stowa kluczowe: badania geotechniczne, metody geofizyczne, thumienie sygnatu, tomografia elektro-
oporowa (ERT), warstwy niskooporowe, warstwy wysokooporowe

Streszczenie:

Tomografia elektrooporowa (ERT) jest wszechstronng i powszechnie stosowang metodg geofizyczna
do obrazowania budowy geologicznej, jednak jej wiarygodnoS¢ jest silnie uzalezniona od warunkéw
geologicznych. W artykule oméwiono gtéwne trudnosci napotykane podczas badan prowadzonych
w obrebie grubych komplekséw nisko- i wysokooporowych, ktére istotnie znieksztatcaja wyniki inwersji
i komplikujg interpretacje hydrogeologiczng oraz geotechniczng. W pakietach niskooporowych (np. ity,
margle) obserwuje si¢ systematyczne zanizanie warto$ci opornosci oraz ttumienie sygnaléw z glebszych
warstw, co prowadzi do pozornego przesuwania granic ku wigkszym glebokosciom. Z kolei w §rodo-
wiskach wysokooporowych (np. suche piaski, pyly) cienkie przewodzace wktadki sg maskowane lub
prezentowane z zawyzonymi warto$ciami oporno$ci. Oba przypadki skutkuja obnizeniem rozdzielczosci
interpretacyjnej i zwiekszaja ryzyko pominigcia istotnych elementéw budowy geologicznej. Podkreslono
znaczenie rozdzielczo$ci badan, kontrolowanej gtéwnie przez rozstaw elektrod, konfiguracje pomiarowsa
oraz gesto$c¢ siatki pomiarowej. Poniewaz rozdzielczo$¢ maleje wraz z glebokoscia, niewielkie obiekty
i cienkie warstwy fatwiej wykrywac w strefach ptytkich, natomiast glebsze horyzonty obarczone sg
wiekszym ryzykiem znieksztalcen. Integracja wynikéw ERT z danymi otworowymi okazuje si¢ niezbedna
dla ograniczenia niejednoznacznosci i weryfikacji rezultatéw inwersji. Dodatkowo, analiza gradientow
pionowych rezystywnosci zostata wskazana jako narzedzie wspomagajace interpretacje, pozwalajace
wykrywaé subtelne przejscia litologiczne niewidoczne w klasycznych przekrojach. Na przyktadach
terenowych przedstawiono wptyw grubych komplekséw oporowych na doktadnosé modeli podtoza
oraz zaprezentowano strategie poprawy interpretacji, obejmujace optymalizacje projektu pomiaréw,
wykorzystanie analiz gradientowych oraz korelacj¢ z wierceniami. Pomimo ograniczen, ERT pozostaje
skuteczng metoda badan hydrogeologicznych i inzynierskich, o ile uwzglednia si¢ specyfike warunkéw
terenowych oraz potencjalne niepewnosci interpretacyjne inwestycji.
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