
Accepted Manuscript

Discrete conservation properties for shallow water flows using mixed mimetic spectral
elements

D. Lee, A. Palha, M. Gerritsma

PII: S0021-9991(17)30916-6
DOI: https://doi.org/10.1016/j.jcp.2017.12.022
Reference: YJCPH 7761

To appear in: Journal of Computational Physics

Received date: 2 August 2017
Revised date: 23 November 2017
Accepted date: 17 December 2017

Please cite this article in press as: D. Lee et al., Discrete conservation properties for shallow water flows using mixed mimetic spectral
elements, J. Comput. Phys. (2017), https://doi.org/10.1016/j.jcp.2017.12.022

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jcp.2017.12.022


Highlights
As confirmed through both formal proofs and numerical experiments the mixed mimetic spectral element method is shown to exhibit the
following appealing properties for geophysical modelling over long time integrations:

• Conservation of mass, point wise in the strong form.
• Conservation of vorticity, in the weak form.
• Conservation of energy, subject to truncation error in the time stepping scheme.
• Conservation of potential enstrophy, subject to truncation error in the time stepping scheme and exact spatial integration.
• Geostrophic balance between pressure gradients and Coriolis terms for steady state solutions of the linearized system in the weak form.
• Strong form solution of the continuity equation.
• A discontinuous (local) solve for other moments in Q h .
• Diagonal mass matrix for the nonlinear potential vorticity equation for the case of inexact spatial integration.
• Arbitrarily high order spatial accuracy.
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