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Understanding the ecological effects from the 
anthropogenic reduction of wave energy impacting upon 
the coastline has become increasingly important due to 
environmental protection legislation. Developers are now 
required by governments to provide an environmental 
impact assessment (EIA) prior to any installations, yet 
consultants producing EIA’s face the problem of having no 
prior data from the installation of large scale wave energy 
converter (WEC) arrays. They also have no quantitative 
method of determining to what extent the shoreline ecology 
could be affected through any changes to the wave energy 
regime. 
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Figure 5. Generic shoreline transects classified into 3 energy 
levels, showing some possible wave action indicator species.
Sources: Transect image – [4]  Algae – [5]
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Species most susceptible to wave regime changes will be those at the limit or extents of their 
distributional range and ecological niche. Their distribution is manifested by physiological stresses and 
competition with other species. Any reduction in wave energy will enable better adapted species to 
overwhelm the pre-existing individuals, leading to a loss of the original species, a matter of importance if 
protected rare species were involved. Indicator species are being used to investigate the influence from 
reduced energy levels and its effect on the ecology of the shoreline adjacent to WEC arrays (see Fig. 5) as 
part of ongoing SuperGen II research at ICIT. The data acquired from the deployment of Terobuoy 
devices will be correlated with a series of field studies of biological communities and the current 
inadequate qualitative method [2] of wave ‘exposure’, part of the EUNIS (habitat and biotope 
classification system), used by the Joint Nature Conservancy Council (JNCC) and which underpins the 
NATURA 2000 special areas of conservation [3]. 

A novel method being evaluated in this research is a 
device using a non-reactive sacrificial polymer material 
which is eroded in direct response to the degree of wave 
action imposed upon it (Fig. 1). A number of units have 
been installed over spring tide periods to provide an 
averaged quantitative measurement of wave action and 
direction. The design and installation of the ‘Terobuoy’
units have undergone continuous development during 
ongoing testing at Billia Croo in Orkney (Figs. 1 & 4) the 
nearest point to the European Marine Energy Centre 
(EMEC) test site for WEC’s. Ideally the units would be 
mounted slightly above low water springs, to enable safe 
installation above the waterline, upon a suitable rigid and 
level rock surface. Any number of units can be installed in 
a variety of locations to provide an averaged quantitative 
measurement relative to each location. Further devices are 
due to be installed in a variety of different locations 
around Orkney. The following data (Fig.2) are from three 
units at Billia Croo from May to November 2009 and 
indicates a close correlation between each device yet due 
to the highly dynamic nature of wave action shows 
significant difference within the two  meters  of

each other.  It also shows a 
consistent higher wear rate to 
the right-hand side of the 
sacrificial block indicating a 
greater level of wave energy 
propagating from a Westerly 
direction, at this site, 
consistent with wave buoy 
data from the EMEC site. 
Figure 3 indicates a trend of 
lower average wave action 
during the summer months 
and 

the highest average so far, during test 
period 5, in October. This also 
indicates a significant difference of 
wear rates within small spatial scales 
along the shoreline. It should be noted 
that these results do not indicate 
extreme water velocities but 
cumulative averages over each test 
period. Measurements will continue 
for one year over a range of sites for 
comparative studies between wave 
action and particular species in 
evidence.

Figure 2. Block end loss comparison and total block mass loss at unit retrieval.

Figure 3. Block Mass Loss per unit, averaged per day over each test 
period

Figure 1. Terobuoy units at Billia Croo.
Source: Author

Figure 4. Changing Terobuoy test blocks at Billia Croo - Aquamarine Oyster WEC in background. Source: [1]
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