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Electrical transport properties through porous media have widespread applications in reservoir formation
evaluation, groundwater management, mineral exploration, and carbon capture and storage (CCUS) moni-
toring. Additionally, advancements in 3D imaging and computing have enabled unprecedented visualization
and analysis of these pore scale processes. However, relationships between a porous medium and its electrical
properties are typically reported in terms of volume-averaged variables, such as porosity and fluid saturation.
The contributions of the local geometries are not readily interpretable, making it difficult to generalize models
to heterogeneous mediums and to larger scales.
Here we present a statistical study to provide insight into the local geometric descriptors of the conductive
phase that best characterize electrical transport properties. The study consists of a similar workflow used in
feature engineering and selection for data-driven machine learning models. The data used in this study has
been published on Digital Rocks Portal and is, to our knowledge, the most extensive set of standardized, open-
source simulations in heterogeneous porous media images. We further extend these geometric descriptors to
be used as input features into a convolutional neural network architecture to predict the electric current field.
The results of this study can improve the interpretability and training efficiency of machine learning models
and help categorize porous media systems for prediction of macroscopic properties. They also provide useful
insight for understanding electrical behavior through complex porous media.
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