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Saltmarshes provide a range of important ecosystem services, amongst others protection from waves during storms.
Plant-wave interactions are critical in determining wave energy reduction by the marsh surface, as this is achieved
through hydraulic friction at the bed, vegetation and/or soil movement, and wave breaking. While these energy
dissipating processes are understood in theory, crucial understanding is lacking as to just how effective marshes
are when it really matters, under extreme water levels and waves, when the interaction between the marsh canopy
and waves may differ from lower energy conditions. Experiments undertaken in one of the world’s largest wave
flumes, with a transplanted section of natural salt marsh typical of NW European coasts, provide first evidence
of wave dissipation under storm surge conditions. The experiments showed how energy reduction is affected by
individual dissipating processes, and also identified the wave energy threshold above which salt marsh vegetation
ceases to make an effective contribution to wave attenuation. Beyond this wave height threshold, plant-wave interactions altered, and so did energy dissipation. Furthermore, for wave heights exceeding a height threshold, damage
resulted to marsh vegetation in the form of plant stem breakage and removal. The marsh substrate itself remained
remarkably stable and resistant to surface erosion, however, under even the highest wave energy conditions. These
findings now allow, for the first time, the quantitative assessment of flood risk reduction by salt marshes under
extreme conditions and thus provide input into the future engineering of such biophysical buffers in the face of
global environmental change.

