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Abstract

This study focuses on a joint inversion approach within an agronomic framework, in-
volving the inversion of 3D electrical conductivity data from the galvanic contact re-
sistivity (GCR) method and 2D data from the capacitively-coupled resistivity (CCR). By
minimizing misfit in model parameters, the joint inversion process enhances data-
fitting in terms of resolution and accuracy of subsurface models within the inver-
sion theory framework. The method integrates data pertaining to the same petro-
physical property, mitigating ambiguity arising from variable survey sensitivities to
distinct properties. The joint inversion algorithm was executed on a shared model
parameterized with an irregular 3D mesh, and the optimization objective function
was defined as the weighted misfit of the two datasets. Datasets were acquired in
a red Sangiovese grape vineyard (“Tenuta il Poggione” - Montalcino, Siena, Italy),
covering a 200 m² area. Employing a 3D GCR configuration for maximum resolution
perpendicular to the vineyard rows and 2D CCR sections along the rows, the study
explores up to a 5-meter depth, encompassing the entire vineyard’s root system. We
compare the results from the joint inversion method against those obtained from
individual GCR and CCR inversions, with the primary objective of characterizing the
geopedological properties more accurately. This study demonstrates the enhanced
effectiveness and precision of the joint inversion method when applied to geoelec-
trical data in agrogeophysical investigations.
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