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Introduction

The provision of accurate wave climate forecasts for the nearshore environment is extremely significant
to the marine energy sector. Forecasts of incident wave energy and of the approach of high energy
wave groups or quiescent periods will become essential to efficient management of the energy network
once this renewable resource achieves it’s projected contribution to UK energy supply.

Objective
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This research investigates time domain
modelling techniques for predicting the
evolution of waves in shoreward propagation,
in order to establish over what extents
(temporal and spatial) this approach to
forecasting is viable.
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Figure 1: Project synopsis

Progress

To ensure the results of this research are generally applicable and not location specific, the nonlinear
shallow-water wave propagation model COULWAVE1 has been employed to generate the ocean climate
data used. The accuracy of COULWAVE simulations both has been validated using data from
experimental tests conducted at HR Wallingford’s Coastal Research Facility. Initiated using tank
bathymetry and point location surface elevation data, the ability of the model to accurately simulate the
wavefield at distance from the source was assessed using statistical analysis and goodness of fit
testing. The precision of time-series models in predicting incident wave energy is evaluated using this
simulated data. An overview of this process is shown visually in Figure 1.
To illustrate current research, a comparison of
simulated and wave tank surface elevation
over a scaled distance of 1.3 km is shown in
Figure 2 (upper). The wave energy flux, a
proxy for the available power, calculated from
the two sources is considered in the
corresponding lower plot
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Figure 2: A comparison of simulated and recorded surface
elevation (upper) and corresponding wave energy flux (lower)

