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Abstract. Level set methods are used in many applications that contain moving interfaces or
free boundaries [1, 2]. The idea behind is to represent the involved curves or surfaces implicitly
as the zero level set of some “level set” function φ. This function has to be find by solving the
partial differential equation that can be written formally as follows,

(1) ∂tφ+ ~V · ∇φ = 0 , φ(x, 0) = φ0(x) .

The equation (1) is solved on an “enlarged” domain Ω that contains the interface. The velocity

vector field ~V describes the movement of all level sets of the function φ including the zero one.

Depending on how ~V is defined, the equation (1) can represent the linear advection equation,
the nonlinear advection equation describing the movement in normal direction, and/or the
mean curvature driven flow. To solve (1) in such general settings, we apply so called flux-based
level set method [4, 5] that is based on high resolution upwind-based finite volume discretization
[3]. Several adaptive numerical techniques can be applied successfully with this approach.
Firstly, a grid adaption can be used that refines the grid locally only in a neighborhood of
zero level set. Secondly, time step adaption can be applied to avoid strict CFL restriction due
to very fine mesh step of locally adapted grids. Finally, the evolution of level set function
can be adapted to avoid a development of steep and flat gradients of φ and to preserve the
so called signed distance function property for φ. Several well-known benchmarks will be
presented to illustrate the properties of flux-based level set methods using the mentioned
adaptive techniques in 2D and 3D cases. Some applications of these methods, including two-
phase flow [6] and groundwater flow with moving water table [7] will be given.
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