XVIII International Conference on Water Resources
CMWR 2010

J. Carrera (Ed)

CIMNE, Barcelona 2010

CO; VERTICAL MIGRATION THROUGH
A LAYERED POROUS MEDIUM: DYNAMICS AND UPSCALING

M. Hayek, C. Mugler and E. Mouche

Laboratoire des Sciences du Climat et de I’Environnement, CEA-CNRS-UVSQ
Centre d’Etudes de Saclay, Orme des Merisiers, F-91191 Gif-sur-Yvette Cedex, France
e-mail: emmanuel.mouche@cea.fr

Summary. We analyze the vertical migration of a CO, plume through a periodic layered
porous medium made up of high and low permeability layers and initially filled with water.
The two-phase flow model is based on the Buckley-Leverett equation including gravity
effects. In a first step we show how the flux continuity at the interfaces leads to saturation
discontinuities and correlatively to CO, stratification as modelled in 2D or 3D aquifers Then
the impact of relative permeabilities discontinuity between layers is discussed and the
correlation between the wettability of the layers and the CO; saturation spatial distribution is
investigated. Finally we propose an upscaled transport model based on homogeneization in
periodic structures and we compare for different levels of permeability discontinuity the
upscaled solution with the exact numerical solution.



