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When solving the time-dependent transport problem by means of finite elements (FE),
it is common to obtain spurious oscillations in the regions where the solution is not
smooth. In order to avoid this behaviour different linear stabilization techniques have
been proposed in the literature. The authors propose a novel symmetric nodal projection
stabilization (NPS) that uses a particular Scott-Zhang projector [4] which is local and
does not require any particular type of mesh or FE space enrichment and that has been
recently introduced in [1] in the frame of pressure stability for the Stokes problem.

Another desirable feature for the methods to enjoy is to inherit the maximum principle
of the continuous problem through what is called discrete maximum principle (DMP).
In particular, for the transient problem this property ensures that no overshoot neither
undershoot will appear in the numerical solution. In this vein the authors propose a
nonlinear weighting of the NPS term in such a way that it does not affect the DMP
property of the underlying method.

Finally the authors have designed a method to solve the transport problem that enjoys
the DMP property. This is achieved by means of an artificial diffusion (AD) inspired
in the one proposed in [3] for 1D Burgers equations. Two different AD methods are
proposed, the first scales the viscosity by computing the jumps of the gradient at the
boundaries of the element while the second computes this jumps nodally. Even though
the DMP property can only be proved for the latter, both are shown to perform notably
well compared to advanced slope limiters and other artificial viscosity methods. The DMP
is proven for strictly acute meshes following the analysis in [2]. The combination of linear
and nonlinear stabilization seems to be a winning choice, since the latter allows one to
reduce (or eliminate) oscillations around shocks or discontinuities and the former is an



S. Badia and A. Hierro

accurate method with optimal convergence properties that is effective on smooth regions
and removes the terracing effect.
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