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On a monotone local fifth order accurate reconstruction
for the approximation of hyperbolic conservation laws
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We construct a local fifth-order accurate shock capturing method for hyperbolic scalar conservation laws, based on numerical

fluxes with a total variation diminishing (TVD) Runge-Kutta evolution in time. The method constructed is an upwind conser-

vative scheme that is local in the sense that numerical fluxes are reconstructed without using extrapolation from the data of the

smoothest neighboring cell. To design the method, local smoothing is introduced to prevent the increasing of total variation of the

solution near discontinuities and to achieve fifth-order accuracy in smooth regions. The reconstruction is monotone, preserving

the sign of the numerical derivatives at the interfaces. This property is verified by the third-order methods PPHM [?] and PHM

[3], but not by fifth-order WENO methods [2, 4].

Acknowledgements

This research has been partially funded by project 20928/PI/18 (Proyecto financiado por la Comunidad Autónoma de la Región

de Murcia a través de la convocatoria de Ayudas a proyectos para el desarrollo de investigación científica y técnica por grupos

competitivos, incluida en el Programa Regional de Fomento de la Investigación Científica y Técnica (Plan de Actuación 2018)

de la Fundación Séneca-Agencia de Ciencia y Tecnología de la Región de Murcia) and by the Spanish national research project

PID2019-108336GB-I00.

References
[1] S. Amat, S. Busquier, V.F. Candela. A polynomial approach to the piecewise hyperbolic method. Int. J. Comput. Fluid Dynam., 17(3): 205-217, 2003.

[2] S. Amat, J. Ruiz, C.-W. Shu. On new strategies to control the accuracy of WENO algorithms close to discontinuities. SIAM J. Numer. Anal., 57(3):
1205-1237, 2019.

[3] A. Marquina. Local piecewise hyperbolic reconstruction of numerical fluxes for nonlinear scalar conservation laws. SIAM J. Sci. Comput., 15(4): 892-915,
1994.

[4] Y.-T. Zhang, C.-W. Shu. ENO and WENO schemes. Handbook of numerical methods for hyperbolic problems. 103122, Handb. Numer. Anal., 17,

Elsevier/North-Holland, Amsterdam, 2016.

*U.P. Cartagena. Email: sergio.amat@upct.es
†U.P. Cartagena. Email: chi-wangshu@brown.edu
‡Brown University. Email: chi-wangshu@brown.edu

1


