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METHODOLOGY TO ESTIMATE THE MAXIMUM DEPTH OF RELIABILITY
OF TWO-DIMENSIONAL GEOELECTRICAL MODELS DERIVED

FROM MAGNETOTELLURIC DATA
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Marcelo Banik de Pádua2 and Augusto César Bittencourt Pires1

ABSTRACT. An empirical technique is proposed to estimate the maximum depth of reliability of two-dimensional (2D) geoelectrical models derived from magne-

totelluric surveys conducted in regions with different conductivity. The results are then compared to those derived from a heuristic methodology well established in the

literature. Experimental data from a linear profile cutting across the major structures in the SE portion of the Borborema Province, northeastern Brazil, are used. The data

were collected with modern instrumentation, processed by robust techniques and modeled using inversion algorithms available nowadays to the research community of

electromagnetic induccion inside the Earth. Sensitivity tests have shown that the 2D geoelectrical section is robust and accurately represents the conductivity distribution

below the profile. The 2D section is used as a starting point for the empirical method employed, which consists of introducing a perfect conductor (or resistor) at different

depths of the 2D model. The effect of adding this structure to the data fitting is checked through forward calculation and by comparing the RMS misfit. The results show

that the maximum depth of reliability of the 2D geoelectrical model is usually given by the phase of the transverse electric (TE) mode, whereas the maximum depth of

propagation of the EM signal is usually given by the phase of transverse magnetic (TM) mode. The empirical approach shows similar variations in depth when compared

to the results from a heuristic method, but provides lateral variations more compatible with the diffusive process of EM wave propagation.

Keywords: magnetotelluric soundings, two-dimensional geoelectrical model, maximum depth of reliability of geoelectrical model.

RESUMO. Uma técnica empı́rica para estimar a profundidade máxima de confiabilidade de modelos geoelétricos bidimensionais (2D), obtidos a partir de sondagens

magnetotelúricas realizadas em regiões de diferentes condutividades, é aqui proposta e seus resultados são comparados àqueles derivados de uma metodologia heuŕıstica

já consagrada na literatura. Para tanto, são utilizados dados experimentais obtidos em um perfil linear que corta transversalmente as principais estruturas e terrenos na

porção SE da Prov́ıncia Borborema, região Nordeste do Brasil. Os dados utilizados foram coletados com instrumentação moderna, processados por técnicas robustas

e modelados por algoritmos de inversão atualmente disponı́veis para a comunidade de estudos de indução eletromagnética no interior da Terra. A seção geoelétrica

2D derivada desse procedimento é robusta em relação a diferentes testes de sensibilidade e representa adequadamente a distribuição de condutividade elétrica sob o

perfil, sendo aqui utilizada como ponto de partida para o método empı́rico empregado. A técnica empı́rica aqui proposta é bastante simples, baseada na introdução de

um condutor (ou um resistor) perfeito em diferentes profundidades do modelo de distribuição de condutividades e verificando seu efeito no ajuste dos dados (RMS)

por cálculo direto usando o programa empregado na inversão dos dados. Os resultados obtidos mostram que a profundidade limite de validade da interpretação 2D do

modelo geoelétrico é geralmente dada pela fase do modo transverso elétrico (TE) de propagação do sinal eletromagnético (EM), enquanto o limite máximo de propagação

desse sinal é dado pela fase do modo transverso magnético (TM). Em comparação com as profundidades de investigação obtidas pelo método heuŕıstico, a metodologia

empı́rica mostra comportamento semelhante nas variações de profundidade, mas fornece variações laterais mais compat́ıveis com o processo difusivo de propagação

das ondas EM.

Palavras-chave: sondagem magnetotelúrica, modelo geoelétrico bidimensional, profundidade máxima de confiabilidade do modelo.
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INTRODUCTION

The depth of investigation of a geophysical survey, from a practi-
cal point of view, depends on several factors, such as the sensi-
tivity and accuracy of the instruments, the complexity of the geo-
logical section and the noise level inherent to the experimental
measurements (Spies, 1989). For electromagnetic methods (EM),
different heuristic techniques have been developed to estimate
the subsurface survey depth (Niblett & Sayn-Wittgenstein, 1960;
Bostick, 1977; Parker, 1982; Spies, 1989; Reid & Macnae, 1999).
All these techniques have in common the concept of skin depth,
which is related to the concepts of propagation and damping of a
plane wave of the electromagnetic field in a conductive medium.

The magnetotelluric method (MT) is used to determine sub-
surface geoelectrical structures through simultaneous measure-
ments on the Earth’s surface of the natural variations of the electric
and magnetic fields in a wide range of frequencies (typically from
0.0001 to 1000 Hz). Knowing the typical values of electrical con-
ductivity of rocks, the use of this method within this frequency
range allows inferring conductivity distribution from the first
meters of the crust downward to hundreds of kilometers in the
upper mantle.

The interpretation of any large-scale MT survey, which
crosses geological sections with significant variations in electri-
cal conductivity, naturally raises issues related to the depth of
the investigation. To interpret these data it is necessary to con-
sider that the penetration of the EM signal, and consequently, the
geophysical information embedded in the field data can differ sig-
nificantly for the same frequency in different surveys. Typically,
surveys in regions with high conductivity in the upper crust (the
case of sedimentary basins) will have their signal highly attenu-
ated, even at low frequencies, when compared to other regions
with more resistive upper crust (the case of outcrops of crys-
talline rocks). The main consequence of the difference in damp-
ing is the ability to extract more reliable geophysical informa-
tion in resistive regions than in conductive regions when disre-
garding other distortional effects on the EM signals. For a semi-
quantitative understanding of the structures modeled in a greater
depths by MT surveys, several studies estimate the maximum
depth of reliability of the model in different parts of the profile
from the maximum penetration of the EM signal under each of
the stations as derived by heuristic techniques (see Ferguson
et al., 2005; Hamilton et al., 2006).

This work proposes a new empirical technique to estimate
the maximum depth of reliability of a geoelectrical model ob-
tained by two-dimensional (2D) inversion of MT soundings in
regions with different conductivity. The results are compared to

those derived from a heuristic methodology already established
in the literature. Experimental data from a linear profile cutting
across the major structures in the SE portion of the Borborema
Province, northeastern Brazil, are used. These data were collected
and processed using modern instrumentation and modeled with
the techniques currently available for the studies of electromag-
netic induction in the Earth’s interior. The 2D geoelectrical section
derived from this procedure is robust with respect to different sen-
sitivity tests and properly represents the distribution of electrical
conductivity under the profile, and it is used as the starting point
for the empirical method applied.

DEPTH OF INVESTIGATION IN THE MAGNETOTELLURIC
METHOD

The penetration of the EM signals inside the Earth depends on
its oscillation period and the medium resistivity. The penetration
depth of these signals is expressed by the skin depth (δ), cal-
culated as the depth at which the amplitude of the natural signal
is reduced in 1/e (approximately 37%) of its initial surface value.
For a homogeneous half-space it is given by:

δ =

√
2

ωμσ
≈ 500

√
ρT (1)

where σ is the conductivity of the medium; ω is the angular fre-
quency; μ is the magnetic permeability; ρ is the resistivity of the
medium; and T is the period.

Thus, the electromagnetic waves penetrate to greater depths
for lower frequencies and/or rocks with lower conductivity. In
practice, however, skin depth is used only as a reference for
the damping that the electromagnetic signals undergo when they
propagate in a conductive medium, since the Earth’s interior is not
a homogenous half-space. Consequently, alternative techniques
must be used to estimate the maximum depths of reliability of the
geoelectrical models derived from experimental data on electrical
conductivity distribution.

Magnetotelluric method

MT is a geophysical method for determining the distribution of
electrical conductivity inside the Earth from the interpretation of
simultaneous measurements, carried out on the surface, of the
natural temporal variations of the geomagnetic and geoelectrical
induced fields. An impedance tensor (Z) relates the complex
horizontal components of the electric (Ex, Ey) and magnetic
(H x, H y) fields, in mutually orthogonal directions at a given
frequency (ω), in a single measurement site. The relationship
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between each term is determined by the equation:
(

EX (ω)

EY (ω)

)

=

(
Zxx Zxy

Z yx Z yy

) (
HX (ω)

HY (ω)

)

. (2)

Thus, a linear system is defined for each frequency as:

Ex = Zxy Hy + Zxx Hx

Ey = Z yx Hx + Z yy Hy .

(3)

In 2D situations, where the conductivity varies with depth
and along one of the horizontal directions, the electric and mag-
netic fields can be decomposed into a rotated axis system, with
the main impedance values, Z ′

xy and Z ′
yx , calculated with the

axes parallel and perpendicular to the strike of the 2D structure. If
the geology can be effectively represented by the 2D model, Z ′

xx

and Z ′
yy are zero and the tensor relationship (Eq. (3)) becomes:

Ex = Z ′
xy Hy

Ey = Z ′
yx Hx .

(4)

In this situation, the propagation of the electromagnetic wave
inside the Earth can be separated in two modes, transverse electri-
cal (TE, where the electric field is projected parallel to the strike of
the geoelectrical structures) and transverse magnetic (TM, where
the electrical field is perpendicular to strike). From these rotated
impedances, the apparent resistivity and phase

ρaxy =
|Z ′

xy |

ωμ
ρayx =

|Z ′
yx |

ωμ

φxy = tan−1

(
Im(Z ′

xy)

Re(Z ′
xy)

)

φyx = tan−1

(
Im(Z ′

yx )

Re(Z ′
yx )

) (5)

can be calculated for a wide range of frequencies, using the
Fourier transform components of the time series of the measured
magnetic and electric fields. These expressions together with the
skin depth (Eq. (1)), provide the means to explore the conductiv-
ity distribution inside the Earth.

An MT survey provides curves of apparent resistivity and
phase as a function of frequency, which are subsequently inverted
to provide conductivity variation as a function of depth. This pro-
cedure compares the transference function results generated by
models, generally 2D and 3D. The model parameters (depth and
resistivity of different layers) are modified until a model composed
of possible conductivity structures that would originate the val-
ues measured on the surface is found. Further details on the MT
method can be found in Simpson & Bahr (2005).

Heuristic methodology: Niblett-Bostick transform

The Niblett-Bostick transform (Niblett & Sayn-Wittgenstein, 1960;
Bostick, 1977), originally developed to estimate the distribution
of resistivity with depth is, currently, the most used heuristic
technique to estimate the maximum penetration depth of the MT
signals and consequently, the depth of interpretation depths of
the geoelectrical models (recent examples in the literature in-
clude Evans et al., 2011; Dennis et al., 2011; Miensopust et al.,
2011). This transform gives the distribution of resistivity as a
function of depth (ρN B(h)), where h is the penetration depth of
the EM signal in a homogeneous half-space of apparent resistivity
(ρa) for a given frequency (period) (Jones, 1983). This depth is
defined as:

h =

√
ρa(T )T

2πμ0
. (6)

The resistivity values associated with this depth are obtained by:

ρN (h) = |ρa |
1 + m(T )

1 − m(T )
, (7)

where:

m(T ) =
d log (|ρa |)

d log(T )
, (8)

or:

ρB(h) = |ρa |
(

π

2ϕ
− 1

)
. (9)

It is noteworthy that this penetration depth implies an attenua-
tion factor of approximately 1/2, instead of attenuation factor 1/e
commonly used for skin depth. In the equations above ρN and
ρB are, respectively, Niblett (Niblett & Sayn-Wittgenstein, 1960)
and Bostick resistivity (Bostick, 1977). Note that ρN is obtained
exclusively from the apparent resistivity module whereas ρB is
obtained by using both the phase and the apparent resistivity
module.

It should be noted that this transformation is not a precise
depth conversion, and it is formally applicable only in one di-
mensional situations (1D, where medium resistivity changes with
depth only) or in situations in which the MT responses can be ap-
proximated as 1D. In more complex geological situations (where
resistivity varies with depth and horizontally), the method is valid
only when the two propagation modes of the electromagnetic wave
(TE and TM) are completely decoupled and penetrate to the same
depths of the signals in 1D structures (Jones, 2006).

Empirical methodology: effect of a perfect conductor at
great depths

According to Berdichevsky & Dmitriev (2002), the best approach
to evaluate the maximum depth of an MT survey was suggested
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by Parker (1982). It is based on determining the deepest depth
at which the insertion of a perfect and unlimited conductor in a
resistivity profile has a detectable effect on MT data.

Based on this hypothesis, we established a search strategy
to find the deepest depth of sensitivity of a subsurface resistivity
model to the experimental data. The procedure used consisted of
the insertion of an unlimited perfect conductor in the base of a 2D
model, derived from the inversion of the experimental data, and
perform a forward calculation to verify the effect of this conduc-
tor on the theoretical curves generated by the model. The proce-
dure is repeated for different depths of the perfect conductor to
search the depth at which the conductor is sensed by the data.
This depth is determined comparing the fitting of the experimen-
tal data to the theoretical data produced by the model (root mean
square – RMS). The experimental data are insensitive to a given
depth when the RMS is the same as in the model derived from
the 2D inversion of the data (without the conductor). On the other
hand, the deepest of depth sensitivity of the model to the experi-
mental data is given by the depth at which the RMS starts to in-
crease when the conductor is inserted. Alternatively, in the case
of a region with high electrical conductor on the mid-upper crust
(Jatobá Basin), we also tested the effect of inserting a perfect re-
sistor under some stations of the analyzed profile.

AVAILABLE EXPERIMENTAL DATA

The used data were generated from a MT survey carried out in
the SE portion of the Borborema Province, northeastern Brazil.
This region, originally characterized by Almeida et al. (1981),
was defined as complex mosaic of amalgamated crustal blocks.
It is a consequence of geological processes that were final-
ized in the Brasiliano/Panafricano Orogeny (700 to 450 Ma),
which consisted of a series of tectonic-orogenic events, trig-
gered at the end of the Neoproterozoic, that formed lithostruc-
tural units of magmatic and metamorphic rocks consolidated
at the top of the crust. Massive granitoid plutonism and major
shear zones from the Neoproterozoic/Brasiliano are characteris-
tic of this area (Medeiros, 2004). The MT survey is positioned on
the Alto Moxotó and Pernambuco-Alagoas terrains, separated by
the Pernambuco shear zone; the Sergipano Belt (Poço Redondo,
Canindé, Marancó and the Macururé subdomains) and cuts per-
pendicularly the Jatobá sedimentary basin (Fig. 1).

In this SSE-NNW profile of approximately 260-km long,
23 soundings were conducted. The data were processed with
robust techniques (Egbert, 1997) and the geoelectrical strike
dimension and direction were estimated using invariant tech-
niques (Bahr, 1988) and tensor decomposition (Groom & Bai-

ley, 1989). The strike direction was dominantly N70E, paral-
lel to the main geological structures, while data for a signifi-
cant number of the stations presented a 2D behavior. The 2D
REBOCC code for inversion of the MT data was used to ob-
tain a smooth model of the subsurface conductivity distribu-
tion (Fig. 2). The code is based on a variant of the OCCAM
algorithm (Groot-Hedlin & Constable, 1989), in which the so-
lution of the non-linear inversion is obtained in the model
parameter space of the model by the Gauss-Newton method.
Techniques of space reduction are used (REBOCC, Siripunvara-
porn & Egbert, 2000) to solve the resulting system of linear
equations. The obtained model fitted well the experimental data
(RM S = 3.6).

DEPTH OF INVESTIGATION

Results of the heuristic techniques

An approximation of the maximum depth of investigation was
estimated by the Niblett-Bostick transform, using Eq. (6) and
taking into account the apparent resistivity of the maximum
period measured at each station. The results are shown in Fig-
ure 3, where two depths for each station are obtained and refer to
the two modes of EM wave propagation, TE and TM.

Generally, the penetration depth is higher for TM mode than
for the TE mode. Jones (2006) has already observed that this fact
can be explained by the more attenuated propagation of the EM
wave when the electric field is parallel (TE mode) to the direction
of maximum conductivity. The consequence is that the TE mode
generally requires longer periods to penetrate to same depth as
the TM mode.

The presence of conductive structures in the upper crust is
a strong factor in the damping of the EM signals. The conductor
between the stations 07b and 08c limits the penetration of the sig-
nal significantly, which is confined at these stations to a depth of
10-30 km. The EM signal at the SE and NW edges of the profile,
especially in the TM mode, penetrate beyond the maximum depth
displayed in the model.

Results of the empirical technique

Figures 4 to 6 illustrate the procedure used to derive the deepest
depth of sensitivity of the model to the experimental data using
the proposed empirical technique.

Figure 4 shows the 2D model given by the inversion of the
MT data (Fig. 2) with a high conductivity body (resistivity of
10−8 ohm.m, considered as perfect conductor) inserted from
30 km deep. Figure 5 illustrates the result when this conduc-
tor is inserted in the model, by comparing the theoretical curves
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Figure 1 – Simplified geology of the SE portion of the Borborema Province and the localization of the MT stations. The Marancó-Poço Redondo
domain is separated into two subdomains. MSZ, BMJSZ and SMASZ are, respectively, the Macururé, Belo Monte-Jeremoabo and São Miguel do
Aleixo shear zones (modified from Oliveira et al., 2010).

Figure 2 – 2D resistivity model derived from the inversion of the MT profile data for the SE portion of the Borborema Province (Santos, 2012).
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Figure 3 – Maximum depth given by the heuristic technique for each MT station, overlaid to the 2D resistivity model of the Borborema
Province. The black (TE mode) and green (TM mode) traces below each station show the maximum depth given by the Niblett-Bostick
transform (Eq. (6)). The lack of traces below some stations show that penetration depth of the signal is greater than 150 km.

Figure 4 – 2D resistivity model of Figure 2, overlaid by a perfect conductor body from 30 km depth.
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Figure 5 – Comparison of apparent resistivity and phase theoretical curves with the experimental data in the TM
mode for 3 stations of the SE Borborema profile. The dots are the experimental data, the solid line is the theoretical
result given by the model of Figure 2 and the red dashed line is the theoretical result given by the model of Figure 4.

Figure 6 – RMS variation as a function of the depth of the perfect conductor and resistor for the apparent resistivity and phase of the TM mode at the
stations 04a, 08b and 12b. Note that, to facilitate the visualization of the results, the depth axis is not evenly spaced.

generated by the models of Figures 2 and 4 using the empirical
data of 3 representative stations of the profile (shown only for TM
mode). The presence of the conductor alters significantly the fit-
ting of the theoretical and experimental data of both stations (04a
and 12b). This means that the maximum sensitivity depth of the
data for these stations is deeper than the depth where the perfect
conductor is found (30 km). On the other hand, under station
08b, the presence of the conductor body does not affect the theo-
retical curve, an indication that the sensitivity depth is lower than
30 km. Another aspect to consider in Figure 5 is that the effect
of the conductor is sensed before (shorter periods) in the phase
than in the apparent resistivity. At station 12b, the phase changes
at 1s while the separation in the apparent resistivity appears at
10s. This is due to the fact that the phase is more sensitive to the
transitions of conductivity than the apparent resistivity and, con-
sequently, more detectable at shorter periods (the phase is related

to the logarithmic derivative with the conductor placed of resistiv-
ity; Weidelt, 1972).

The procedure was repeated with the conductor placed at
different depths in the interval between 15 and 250 km. As de-
scribed above, the sensitivity depth of the model was determined
for each station comparing the RMS of the fitting of the experi-
mental and theoretical data produced by models using the perfect
conductor at different depths. Figure 6 shows the variation of the
RMS of the model as a function of the depth of the conductor
for the TM apparent resistivity and phase at the 3 stations shown
in Figure 5. At the maximum depth of 250 km, RMS is identi-
cal to that obtained by the model of Figure 2 in all stations. The
RMS remaining constant at lower depths indicates that the data are
not sensitive to the conductor inserted in the model. On the other
hand, a changing RMS indicates that the data become sensitive
to the conductor and, therefore, the deepest limit of sensitivity of
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the model is reached. The results show that the fitting of station
04a is affected when the conductor is placed at depths lower than
150 km for the apparent resistivity and lower than 200 km for the
phase, while for 12b, the depths are 180 km (apparent resistivity)
and 200 km (phase). For station 08b, the phase shows sensitivity
to the resistor at 30 km while apparent resistivity only at 15 km.

Similar analysis were performed for all stations and both EM
wave propagation modes, TE and TM. Also, the technique was
tested to evaluate regions of the model with high conductivity in
the mid-upper crust (case of the Jatobá Basin), with the insertion
of a high-resistivity body (108 ohm.m) at different depths under
the stations affected by such structure. The results obtained for the
depth from which the experimental data are sensitive to the perfect
conductor and resistor, are shown in Table 1. It is observed that,
in general, the TM mode reaches higher depths compared to the
TE mode and the phase higher depths than the apparent resistiv-
ity. The occurrence of high conductivity in the upper crust of the
Jatobá Basin (stations 07b to 08b) limits significantly the propa-
gation of the EM signal, which reaches neither the inferior crust
nor the upper mantle in this region.

Table 1 – Depth at which the data detects the presence of the
perfect conductor for different stations and MT transfer functions.

Station φT M φT E ρT M ρT E

MT (km) (km) (km) (km)

00a 200 150 200 150

01a 200 200 200 150

01b 200 150 180 130

02a 200 200 200 50

02b 200 200 200 50

03a 200 150 200 100

03b 200 200 180 80

04a 200 150 150 100

04b 200 200 150 50

05a 200 200 80 80

05b 200 200 80 50

06a 200 200 80 50

06b 200 80 80 50

07a 100 100 80 50

07b 30 15 15 15

08a 30 15 15 15

08b 30 15 15 15

08c 200 180 100 30

09b 200 150 180 30

10a 200 200 200 180

10b 200 80 200 30

12a 200 180 200 80

12b 200 150 180 80

COMPARISON OF THE RESULTS OF EMPIRICAL AND
HEURISTIC TECHNIQUES

The maximum sensitivity depth of the 2D model to the experi-
mental data is given in the heuristic technique by the maximum
depth obtained from the Niblett-Bostick transform of the TM mode
while in the empirical technique it is given by the deepest depth
of sensitivity to a perfect conductor, derived from the phase of TM
mode. These are the deepest depths at which the data represent
the subsurface conductivity distribution.

Figure 7 compares the depth intervals reached by the MT
signals at all stations for both techniques. It can be noted that
the empirical technique provides deeper depths of sensitivity of
the model, an indicator that the estimates given by the heuristic
technique are conservative. Also, the results given by the empiri-
cal technique are laterally more homogeneous, eliminating some
local oscillations generated by Niblett-Bostick transform. This
result may be explained by the fact that the empirical technique
considers the effect of a 2D model of conductivity distribution
while the heuristic technique is based on a 1D transform. Due
to the diffuse propagation of the EM wave, the signal at a certain
frequency under a station is not affected only by the vertical dis-
tribution of conductivities as assumed in a 1D model, but also
by what happens laterally as assumed in a 2D model. Therefore,
the depths given by the empirical techniques are more appropriate
than those derived from the heuristic technique.

The data have sensitivity to the maximum depth shown in the
2D model of Figure 2 for practically all stations of the profile. The
exceptions are the stations located over the Jatobá Basin, where
the strong conductor situated in the upper crust under the basin
dampens the EM signal so as not to allow to obtain information
of the lower crust and mantle at the measured frequency range.

These maximum depths refer to one of the propagation
modes of the EM wave. In this case, the conductivity model have
meaning only if the conductivity distribution is 1D (conductivity
varies only as function of depth). Except for very specific cases
(thick sedimentary basins or large mantle depths), 1D situations
are rare in lithospheric studies. In the case of a 2D conductiv-
ity distribution, information from both propagation modes of the
EM wave is necessary to verify the lateral variation of the struc-
tures. The deepest depth of sensitivity defined by the TE mode is
used herein as the limit for interpretation of the 2D model since it
is generally more sensitive to the perfect conductor or resistor at
lower depths when compared to the TM mode.

Figure 8 shows a comparison of the depths reached by the
MT signals for the TE mode at all stations. The results are quite
similar to those of the Figure 7 for the whole profile.
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Figure 7 – Comparison of maximum sensitivity depths of the 2D model (Fig. 2), given by the heuristic (black) and empirical (grey)
techniques. The heuristic technique uses the depth given by the Niblett-Bostick transform in the TM mode while the empirical technique
uses the effect of the perfect resistor or conductor on the TM mode phase.

Figure 8 – The same as Figure 7, using the Niblett-Bostick transform in the TE mode to show the depth obtained by the heuristic
technique and the effect of the perfect resistor or conductor on the TE mode phase to show the empirical technique.
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CONCLUSIONS

The empirical technique proposed here is very simple. It is based
on the introduction of a laterally unlimited, perfect conductor or
resistor at different depths of a 2D conductivity distribution model
to verify how it affects the fitting of the data by forward calcula-
tion using the same program used for data inversion. It can be
used to investigate the deepest depth of sensitivity of the model to
the propagation of the EM signal through the effect on the phase
of the TM mode, as well as to define the limit depth of 2D model
interpretation, with the effect on the phase of the TE mode.

The technique presented to estimate the maximum depth lim-
its interpretation of the geoelectrical models has advantages over
the heuristic techniques presented in the literature (particularly,
the Niblett-Bostik transform). This is due to the fact that it uses
the conductivity model derived from the 2D inversion to estimate
the maximum depth of reliability of the model with respect to the
experimental data. The comparison of the results of both method-
ologies for a real situation shows a broadly similar behavior for
varying depths. However, the heuristic methodology is generally
more conservative in the depth definition and provides lateral vari-
ations between stations that are not compatible with the diffusive
process of EM waves propagation.

The results obtained for the 2D conductivity model of the SE
region of the Borborema Province show that the model can be
interpreted to the maximum depth show in Figure 2 (150 km)
across the southern and northern portion of the profile, including
the Sergipano Belt, the Pernambuco-Alagoas Block, and the Alto
Moxotó terrain. On the other hand, the signal under the Jatobá
Basin only penetrates the upper crust (up to about 15 km).
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