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Presented is a framework for the data-driven determination of multi-scale parametrizations for
coupled porous media and free-flow systems.

Simulations of coupled flow and transport can become very complex when realistic applica-
tions are considered [1, 2]. Evaluations of these systems at the REV scale, although efficient when
using model discretization methods [5], require well defined parameters that represent pore-scale
phenomena to maintain their accuracy. Determining the optimal parameters for this often re-
quire expensive pore-scale calculations [6]. This work outlines a series of four steps where these
parameters can be calculated, as outlined in Figure 1, and further explained in [3].

First, evaluations of a system are evaluated at the pore scale. Next, these solutions are averaged
and evaluated in comparison to REV scale models with closure or dispersion terms. The calculation
of optimal parameters minimizing the difference between these scales can then be generalized
using a specialized convolutional neural network. Finally, the results and physical meaning of
these parameterizations can be further investigated using a correlation analysis to descriptive
pore metrics. All simulations are performed using the numerics simulator DuMux [4].
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Figure 1: Framework outline: (1a) Pore-scale simulations, (1b) Averaging and closure term eval-
uation, (1c) generalizations via a CNN, (1d) evaluation of descriptive metrics.
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