Investigating induced polarization in Floatem Data
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Workshop session: “From field data acquisition and processing to inversion”

In this abstract, we present a case study where FloaTEM data (Maurya et al., 2022) are inverted within
the EEMverter inversion suite (Fiandaca et al., 2024) accounting also for induced polarization, using
the Maximum Phase Angle (MPA) re-parameterisation of the Cole-Cole model (Fiandaca et al.,
2018).

The FloaTEM system (Fig. 1) is a dual
moment TEM system in offset configuration,
mounted on 3 Dboats for continuous
acquisition: the front boat carries the
instruments and tows the transmitter and
receiver, mounted on mid and rear boats,

respectively. An echo-sounder synchronized
with a GPS was added to record bathymetry. : — : —
The survey consists of 65 km of FloaTEM data Figure 1: deployed FloaTEM system in the Po River, Northern Italy
acquired in the IJsselmeer lake in Andijk, the

Netherlands (Fig. 2). The inversion tests
accounting for induced polarization have been
carried out on a representative part of the survey
(line 540) where the geology of the area is known:
a ~5 m freshwater column overlays a few meters
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thick clay layer and a sandy aquifer filled with
saline water (until 1932, when the Afsluitdijk was
built, this area was part of the North Sea). »
The data do not present the classic induced |

polarization signature: fast decays or polarity

Line 540

1Figure 2: IJsselmeer survey area. In black the Floateh
soundings, in yellow Line 540 used as an example for this
abstract

Figure 3: resistivity only inversion (top), resistivity model with MPA Cole-Cole reparameterization
(bottom). In red, the surface of the bottom of the lake.
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In fact, a good misfit was
reached in the resistivity
only inversion; yet,
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account induced
polarization was carried
out, with the MPA
reparameterization of the

MPA inversion - Resistivity model
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The models (Fig. 3) |
obtained  with  and [ e b ",

without accounting for =
induced polarization are consistent with each other, with a small change in deeper resistivities and in
the depth of investigation (DOI). However, looking at the phase distribution model (Fig. 4), a
meaningful polarization contrast id evident: the water column results non-polarizable, while a
chargeable 2 m thick layer exactly coincident with the conductive layer below the water is identified,
i.e. clay.

Being able to identify MPA inversion - Phase model

polarizable layers in inductive
data without sign-changes is
not a given, but this example
shows that, with the right
modelling, subtle IP effects

might be identified.
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