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In the face of climate change, it is becoming increasingly important for
governments to consider lower carbon forms of energy generation. Alongside
nuclear and conventional renewable energy extraction techniques, a signif-
icant amount of low-carbon, renewable energy may be captured from the
tides. Tides are - unlike solar and wind sources - temporally reliable.

The location of new tidal power plants impacts highly upon their effec-
tiveness. The positioning of a tidal array may be framed mathematically as
an optimisation problem [1], whose solution can lead to an increase in yield.

The objective functional (relating to the power output) used in the opti-
misation problem also provides a basis for goal-oriented error estimation. By
application of dual weighted residual error estimation to the nonlinear shal-
low water equations, we have developed a mesh adaptive algorithm which
seeks to minimise the error in the assessment of tidal power plant output.

A discontinuous Galerkin approach is applied, using the Thetis coastal
ocean finite element model [2]. Mesh optimisation is performed for both
steady and unsteady simulations. Comparisons are made with fixed meshes
and adaptive meshes resulting from other error estimators.
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