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One of the limitations of existing design guidance for determining the preliminary geometrical layout of breakwater schemes is that it is generally for beaches with small tidal ranges (less than 2m). However, more than 75% of the UK coastline is exposed to larger tidal ranges. The joint UK Environment Agency/Defra Flood and Coastal Erosion Risk Management Research programme commissioned Halcrow (Hakeem Johnson, Andrew Parsons) and HR Wallingford, Ltd. (Jort Wilkens, Tim Chesher) to model how the layout of breakwaters affects the beach response with large tidal ranges. The findings of this study3 have been used to develop specific guidance for evaluating breakwater schemes for beach erosion control.  The resulting design guidance includes the effect of tides, width of the surf zone, breakwater crest level and other geometrical parameters of the breakwater arrangement.  

[image: image1.emf]The new design guidance is based on dimensional analysis and coastal area morphological modelling (using PISCES and MIKE 21 CAMS) under a variety of wave and tidal forcing conditions. A step-by-step block flow chart was developed, for use at the initial option appraisal stage to help evaluate the effect of nearshore breakwater arrangements on the shoreline.  The dimensionless analysis showed that the beach response in the vicinity of nearshore breakwaters on macro-tidal sites is characterized using a number of dimensionless parameters.  Not all the parameters will be important in all situations. Example parameter combinations are presented in the excerpted table (aside), for fixed beach sediment parameters and tidal period.
The primary conclusions from the modelling study are:

· For emergent, regularly spaced breakwaters, the response of beaches with small tidal ranges depends on the relationships between the length of the breakwater, its distance from the shoreline and the distance from the shoreline to the point where waves break. In this case, larger salients and eventually tombolos are generated by longer breakwaters that are closer to the shore.

· Larger tidal ranges can act to reduce the length of the salients.  The salient length also reduces for lower-crested breakwaters as a result of overwash.

· The model predictions were broadly supported by field observations of a project on the Norfolk (UK) coast, which were made as part of a project funded by the UK Engineering and Physical Sciences Research Council (EPSRC).

Based on these findings, the researchers have generated specific guidance for the outline design of a breakwater scheme for controlling beach erosion on a sandy coast subject to large tidal ranges.
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