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@te and in situ measurements
» Step 1: Compaction of 4 bands (A, B, C and D) by in-field wheel
traffic at the soil field capacity (mass water content =23%)

* Step 2: 2D ERT perpendicular to the traffic direction. : : :
ERT 14th april: reference model for time lapse method Diclu °f(‘shfe f:”f’;mse)’“a' A
ERT 11th June: ERT to be analysed 7 R

72 electrodes, spaced 10 cm apart, Wenner alpha array, Syscal Pro resistivity meter | i

However in heterogeneous media, noise in ER dataset can restrict inverse processing. In this work, we have tested several schemes of ER treatment to obtain an accurate modelling of the soil structure variability in 2D from resistivity. Our
Material and method Results and discussion
% v % . a (WRB, 2006)
(IRIS Instrument). Resistivity (ER) expressed into conductivity (EC).

2D images of electrical resistivity (ER) of soil do not provide directly relevant informations on soil structural variability. A reconstruction process leading on inversion techniques for imaging the spatial distribution of resistivity is required.
approach gathered 4 steps: from raw ER dataset measured in field, on a plot locally and artificially compacted by wheel traffic to the final ERT compared to a visual morphological profile (VMP) of soil structure. We discuss then on the
impact of filtering, meshing implemented in inversion process and time lapse constraint on final ER results.
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« Step 3: Description of the soil structure by VMP method at location [ . . colrresmfr:ds_to EC electrodes hole, cracks)
. 5 gvalues after inversion.
of ERT. VMP picture and delineation of structural components. e ]

Step 4: Comparisons between in-field VMP picture and ERT results. eviation coefficient
o compacted zone

viation coefflment of ERT values are given for structural zones delineated on VMP.

Compacted zones due to wheel tracks are clearly identified in the tllled layer on the VMP picture. We
\ delineate also the plough pan at 30 cm depth and the BT layer. J

H H Apparent resistivity distribution after P/C . . - .
/" Filtering « F1: Outliers / frequency eftectremoving and tering ) fEffects of filtering on inversion results
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P and C effects Jjue to faulty § ; : requency distrbution ,,compacted zone after filtering on raw EC dataset. inversions depending on filtering and meshing.
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constrained accurately the inversion.

We have tested different schemes of treatment (filtering, meshing, inversion types? and analyzed their impact on 2D
ERT results in term of soil structural variability. Faulty electrodes or/and voids, soils cracks can produce noise in ER
dataset. Even if filtering is small, this last is required to facilitate convergence and to enhance the stability of inversion
process.

o
Electrical

In addition better imaging of the soil structural variability is obtained when inversion is constrained (1) by a reference °°’Eg1“5°,‘r‘$w

model obtained just after in-field compaction and (2) on a refined mesh. Further work would consist to test these
schemes on ERT measured after in-field ploughing for which the soil structure is generally highly heterogeneous.
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Black lines dellneates the structural components as mentioned on VMD picture. RMS= 1.2%
As expected, the most conductive zones correspond to the compacted bands. The plough pan is hard to identify.
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