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Time-dependent hyperbolic partial differential equations can be efficiently solved using
adaptive mesh refinement, with a hierarchy of finer grid patches in regions where the solution
is discontinuous or rapidly varying. These patches can be adjusted every few time steps to
follow propagating waves [1, 2].

For many problems the primary interest is in tracking waves that reach one target location,
perhaps after multiple reflections. The solution to an adjoint equation solved backward in
time from the target location can be used to identify the regions that require refinement.
These adjoint methods are incorporated in the Clawpack software [3, 4] for general hyperbolic
problems and have been used in the GeoClaw software to track tsunami waves in the ocean
that will reach a particular community of interest [5].

References

[1] M. J. Berger and R. J. LeVeque. Adaptive mesh refinement using wave-propagation
algorithms for hyperbolic systems. SIAM J. Numer. Anal., 35:2298–2316, 1998. doi:

10.1137/S0036142997315974.

[2] R. J. LeVeque, D. L. George, and M. J. Berger. Tsunami modeling with adaptively
refined finite volume methods. Acta Numerica, pages 211–289, 2011. doi:10.1017/

S0962492911000043.

[3] Clawpack Development Team. Clawpack software, 2017. Version 5.4.0. URL: http:

//www.clawpack.org, doi:10.5281/zenodo.262111.

[4] Kyle T Mandli, Aron J Ahmadia, Marsha Berger, Donna Calhoun, David L George,
Yiannis Hadjimichael, David I Ketcheson, Grady I Lemoine, and Randall J LeVeque.
Clawpack: building an open source ecosystem for solving hyperbolic pdes. PeerJ Computer
Science, 2:e68, 2016. doi:10.7717/peerj-cs.68.

[5] B. N. Davis and R. J. LeVeque. Adjoint methods for guiding adaptive mesh refine-
ment in tsunami modeling. Pure Appl. Geophys., 173:4055–4074, 2016. doi:10.1007/

s00024-016-1412-y.

Equadiff 2017/Bratislava, Slovakia/July 24-28

http://dx.doi.org/10.1137/S0036142997315974
http://dx.doi.org/10.1137/S0036142997315974
http://dx.doi.org/10.1017/S0962492911000043
http://dx.doi.org/10.1017/S0962492911000043
http://www.clawpack.org
http://www.clawpack.org
http://dx.doi.org/10.5281/zenodo.262111
http://dx.doi.org/10.7717/peerj-cs.68
http://dx.doi.org/10.1007/s00024-016-1412-y
http://dx.doi.org/10.1007/s00024-016-1412-y

