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Abstract. In the present work, we develop the concept of multiresolution-based DG (MR-
DG) schemes [4], where for the sake of analysis we focus on scalar one-dimensional conservation
laws. We emphasize that none of the conceptual ingredients are restricted to this setting but
can be extended straight-forwardly to multidimensional systems of conservation laws. The
key idea is to apply data compression by means of a multiresolution analysis (MRA) based
on Alpert’s multiwavelets [1, 2] and hard thresholding. Instead of performing time evolution
on the full set of equations on the uniform reference grid, we only evolve the equations of a
reduced set of significant multi-scale coefficients corresponding to a locally refined grid. Then
we may introduce the perturbation error as the difference of the results obtained by performing
computations with the reference DG scheme on a fully refined grid and the adaptive scheme.
From a mathematical point of view it is of interest whether the perturbation error can be
estimated by the threshold value. For scalar conservation laws we verify an a priori error
estimate of the perturbation error. Since error estimates for the discretization error of the
reference DG scheme are available in this case, cf. [3], the threshold value can be chosen
such that the perturbation error and the discretization error are balanced. Due to the lack of
similar error estimates for general systems of conservation laws, this choice may motivate the
selection of a reasonable threshold value for practical problems. Recently, this was investigated
numerically in [5] by performing parameter studies in case of the Euler equations.
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