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Ecostructure is an interdisciplinary project that aims to raise awareness of, and provide guidance to 

developers and regulators on, the potential for ecologically sensitive engineering (eco-engineering) solutions 

for coastal infrastructure. 

 

In Wales and Ireland, we rely upon man-made sea defences to protect many of our most important cities, 

towns and transport links from floods and storms.  These artificial structures tend to provide poor habitats for 

wildlife, but eco-engineering offers enormous potential to make them greener.  Plans to harness the power of 

the sea to generate renewable energy will also require large coastal structures.  Building ecologically sensitive 

design into these coastal structures will enable them to provide valuable green infrastructure with the 

potential to benefit people and wildlife.   

Ecostructure is a 5-year collaboration between five leading research institutions in Ireland and Wales: 

Aberystwyth University (Project Lead), Bangor University, Swansea University, University College Cork and 

University College Dublin; and is part-funded by the European Regional Development Fund (ERDF) though the 

Ireland-Wales Cooperation Programme 2014-2020.   

The project is investigating the ecology of marine artificial structures in the coastal zone and offshore; their 

effects on the natural environment, including with respect to non-native species and biosecurity; and methods 

of enhancing their biodiversity value including opportunities to create and provide habitats, including for 

commercially valuable species.  The aim is to raise awareness of ecologically sensitive design possibilities for 

structures in the marine environment, by providing developers and regulators with accessible tools and 

resources for evidence-based planning and decision-making. 

To date, the project has mapped and characterised 6,887 artificial structures along the Welsh and Irish 

coastlines.  By comparing artificial structures with natural rocky shores, our researchers have developed tools 

using population genetics, environmental DNA and hydrodynamic modelling techniques to predict the 

diversity of marine species that are likely to colonise new structures.   

Existing eco-engineering designs such as bolt-on rock pools, drill-cored rock pools and grooved wall tiles have 

been tested to determine their effectiveness for structures in the Irish Sea.  New eco-engineering designs have 

also been developed and tested, such as innovative crevice units.  One novel approach involves designing 

bespoke eco-engineering units that mimic natural rocky reef topography.  These have potential to be up-scaled 

and replicated as full mosaics on the surfaces of artificial structures. 

Through hydrodynamic modelling experiments, project researchers have shown that bolt-on rock pools or 

other rough features can not only promote biodiversity but can also enhance the performance of walls by 

reducing wave overtopping. 

The recent project extension will enable the team to conduct larger-scale trials of nature-based interventions 

examined earlier on in the project, moving further towards implementation at a commercial scale.  It is 

allowing work to extend from the intertidal zone to the subtidal, to incorporate work on commercially 

important species and to include offshore structures. 
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