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Abstract. As is well known, the MR technique improves the performance of the standard
finite volumes (FV) methods in space, introducing an adaptive grid which is less refined in the
regions where the solution is smoother, instead of using a uniform, regular grid everywhere.
In time, an explicit integration either with or without local time-stepping is used. Here, we
present an approach, tailored for high performance computing, in which the wavelet-based
multiresolution (MR) technique [3] is combined with the block-based adaptive mesh refine-
ment (AMR) method [2]. In detail, the MR smoothness detector is incorporated as a mesh
adaptation criterion in the block-based and fully parallelized mesh refinement software AM-
ROC [1]. Standard hydrodynamics test cases are considered and analysed in terms of total
computational time, accuracy and required memory. The accuracy is evaluated by comparing
the results of the adaptive computations with those obtained with the corresponding finite
volume scheme using a regular fine mesh.

Keywords: adaptive numerical methods, conservation laws, Euler equations, multiresolution,
local time stepping, mesh refinement

Mathematics Subject Classifications (2010): 65M50, 65Y20, 76M12

References

[1] Deiterding, R. AMROC - Blockstructured Adaptive Mesh Refinement in Object-oriented C++,
http://amroc.sourceforge.net.

[2] Deiterding, R. Block-structured Adaptive Mesh Refinement - Theory, Implementation and Application,
ESAIM Proceedings, 34:97-150, 2011.

[3] Domingues, M. O. and Gomes, S. M. and Roussel, O. and Schneider, K. Adaptive Multiresolution Methods.,
ESAIM Proceedings, 34:1-96, 2011.

University of Southampton
E-mail address: r.deiterding@soton.ac.uk

Brazilian Institute of Space Research
E-mail address: margarete.domingues@inpe.br

M2P2–CNRS & CMI Aix-Marseille Université
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