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Context

Marine forest coastal restoration: an underwater gardening 
socio-ecological plan

Increasingly at risk from climate change, agri- and aquaculture, industry and 
urban expansion: degradation of biodiversity, blue carbon stocks, ocean 
connectivity (natural corridors) and productivity.

UN declared 2021-2030 as the “Decade of Ocean Science for Sustainable 
Development” as well as the “Decade of Ecosystem Restoration”. The
calls have a strong element of urgency as about half of marine ecosystems have 
been identified as strongly affected by multiple anthropogenic drivers and the need 
to restore degraded ecosystems is key to fighting the climate crisis, enhancing food 
security and sovereignty, providing clean water and protecting biodiversity on the 
planet.

Marine forests are  complex engineer 
ecosystems with 3D structure. Biodiversity and 
biomass promoters. Relevant in our fight against 
climate change.



General objectives

        A)  Define blueprints of a replicable protocol for underwater coastal restoration.

        B) Consolidate and evaluate an ecosystem-based business model for marine 
preservation

      

OCEAN CITIZEN’s overarching objective is to develop an innovative and sustainable 
protocol for coastal restoration and conservation of marine coastal biodiversity, tailor-
made to, but also replicable in different ecozones. This protocol will focus on the 
expansion and consolidation of existing marine protected areas (MPAs), the creation
of ecological corridors for bio-systems interactions, restoration of biodiversity and blue 
carbon enhancement with innovative structures and processes and defining a self-
sufficient economic business model for long-term continuity.



Restoration solutions selected for OCEAN CITIZEN

1) Ecosystem engineered-based restoration methods, including species selection, 
community structure emulation and growth enhancement (optimization of Blue Carbon 
sequestration).

2) the Symbiotic Enhanced Reefs (SER®) which are artificial constructions, designed 
using A.I., are composed of a mix of calcium carbonate, biopolymers and cement, and will 
allow to optimise the interaction of the new hard bottom structures with sea currents, 
increase organic particle retentions, and improve light distribution and organic matter 
availability while simultaneously enabling humans to intervene through active gardening 
plans; 

3) the Floating Reefs (FR) 

4) Integrated Multi-trophic Aquaculture (IMTA).



IFISC tasks

Work Package 3: Construction and Implementation

WP3 will put in place the overall restoration roadmap for marine forests (MFs) aimed to 
make up the restoration plan of the benthic communities. The best available solutions 
aimed at matching economic development and environmental protection will be 
implemented in the pilot sites.

T3.4 Restoration action implementation in shallow waters

CSIC will use numerical models of seagrass meadows and invertebrate MFs to 
design spatial distribution of planting units and planting size at each location. 

 

In 2023 we will be hiring a pre or post-
doctoral researcher whose main task will 
be designing the spatial distribution of 
planting units using our numerical 
models. 
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