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Abstract: We are concerned with the dynamical behaviour of non-stationary seepage in the
flow through an absorbing medium. In particular, it is expected that such a seepage exhibits
support splitting and merging phenomena, which is caused by the interaction between the
nonlinear diffusion and the penetration of the fluid from the boundary on which the flowing
tide and the ebbing tide occur. Here the support means the region where the fluid exists.

The model equation which describes such phenomena is written in the form of the
nonlinear initial-boundary value problem:





vt(x, y, t) = ∆vm − cvp in Ω× (0,∞),
v(x, y, t) = ψ(x, y, t) in St = ∂Ω× (0,∞),
v(x, y, 0) = v0(x, y) in Ω,

where v denotes the density of the fluid, m > 1, 0 < p < 1, c > 0, m + p = 2 and
v0(x, y)(≥ 0). Kersner proved the appearance of support splitting phenomena ([1]) in R1,
but he did not show that the support merging phenomena appear after the support splits. We
tried the numerical computation by using our scheme ([2]), and found the support splitting
and merging phenomena.

In this talk, we show the relation between the length of interval Ω = (−L, L) and the
boundary conditions ψ(±L, t) in R1 under which such phenomena appear. Thus the support
splits for a large L, but never splits otherwise. Moreover, we demonstrate the behaviour of
the numerical support in R2.
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