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Abstract

Fluid flow through porous media is a complex problem, especially when the medium itself changes, as is often

the case in many applications. Commonly used simplifications model the medium as a network of interconnected
pores; while this idea is not new, innovative approaches enable efficient simulations that compute flow through
thousands of networks with modest computing resources. These simulations enable ensemble averaging and the
identification of statistical features of the results, exposing the variability based on pore and network structure.
The final part of the presentation will focus on topological data analysis (TDA), which offers a deeper understanding
of the factors that influence flow. While the discussion will mainly address filtration, we will also briefly touch on
other physical setups where similar TDA-based methods provide valuable insights.
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