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Highlights

• A multilevel Monte Carlo method for transport in the coupled Darcy-Stokes flow is proposed.
• A special discretization for the Beavers–Joseph–Saffman interface condition is described which incorporates the random permeability

along the interface.
• A monolithic multigrid solver is presented for the Darcy–Stokes system with random permeability field discretized on a staggered mesh.
• A flux limited QUICK scheme is combined with the ADI method for spatio-temporal discretization of the convection-dominated trans-

port problem.
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