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When high-density-fluid enters shallow groundwater, its flow regime will
change depending on velocity of the groundwater and/or the density of inflow fluid. This phenomena
is referred to as bifurcation, and this derives from non-linearity of the governing equations. The
bifurcation, which had been confirmed through computational experiments, was also ascertained by
visualization experiments of seepage flow. But irregular fluctuation was seen in the laboratory
experiments, while only simple harmonic wave had been seen in the computational experiments. So,
non-linear time series analysis, such as the attractor reconstruction and Wayland test, was done.
Those provided evidences that the irregular fluctuation is chaotic one.

In the modeling study of seepage flow through Borous media using a pore-network model, it was shown
that sub-networks which are composed by invadable pores play a critical role in imbibition and
drainage processes from the perspective of the percolation theory.
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