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Coastal and 
marine 
nature-based  
solutions 

Coastal and marine 
ecosystems are among the 
most diverse on the planet. 
The ocean acts a climate 
regulator, carbon sink and 
primary producer of oxygen. 
Humanity depends on the 
health of the ecosystems of 
the ocean and coast, and on 
its flora and fauna.

(Photo: Westfjords Iceland. Maria Wilke, LBHI)



THE ECOSYSTEM

Coastal and marine ecosystems are 
under severe pressure from climatic 
changes such as acidification, warming 
temperatures and sea ice melting, as 
well as from intense human activities like 
fishing, pollution, shipping, construction 
and drilling.  

One of the main challenges is to assess 
and restore key habitats that will 
allow multiple species to recover and 
thrive. It is widely accepted that marine 
vegetation such as eelgrass and kelp 
play a vital role not only in producing 
oxygen and filtering water, but also as 
a vital breeding ground and habitat for 
juvenile fish and many other marine 
species.

Complex land-sea interactions take 
place in the coastal zone where life 
depends on the uninterrupted flow of 
sediments, tides and waves. In many 
places, these processes have been 
disturbed by the construction of sea 
walls, harbours and shore development. 

Nature’s own flood buffers like natural 
sand banks, kelp forests and dunes 
have been replaced by built structures 
that do not provide the same benefits. 
This is why, in many places, restoration 
of near-shore natural conditions are 
common nature-based solution (NBS) 
projects.  

CHALLENGES

Climate change and biodiversity loss 
are affecting marine and coastal 
ecosystems severely.  Species are under 
threat, or losing their habitat due to 
human activities. 

For example, saltmarshes turned into 
agricultural land, coastal zone built up, 
or human-induced climatic changes 
such as acidification and warming of 
ocean temperatures.  

These effects on marine species can 
have severe knock-on effects on 
terrestrial species such as reduced 
numbers of salmon available for 
predators in mountain rivers due to 
marine pressures, but also for human 
activities like commercial fishing, which 
many communities globally depend on. 

Common challenges that coastal 
and marine NBS are tackling include 
climate change adaptation, disaster 
risk reduction and environmental 
degradation and biodiversity loss, with 
some consequences for food security 
(marine resource stocks). 

SOLUTIONS

Examples of coastal and marine NbS are restoration of reefs, restoration of 
saltwater marshes1, conservation or restoration of kelp forests2, restoration 
of eelgrass3 and assessment and restoration of underwater vegetation and 
restoration of near-shore natural habitats, which can contribute to: 

• Climate change adaptation and flood risk reduction
• Increased water quality
• Increased production of oxygen
• Stabilising sediment and reduced risk of erosion4

• Provide habitats for flora and fauna both in and out of the sea



EXAMPLE #2 
SAND-CAPPING TO PROMOTE EELGRASS 
REGENERATION
Sweden

Due to poor water quality and turbulence 
in the water, eelgrass is declining in 
Sweden. Since 2018, the project has 
evaluated that whether sand capping, 
or covering the sediment with a layer 
of sand and gravel about 10 cm thick, 
could help stabilize the sea floor, lessen 
sediment floating in the water, and create 
favourable circumstances for eelgrass 
growth where they had previously grown3.

Around 1.800 tons of sand and gravel were 
placed on top of the sediment and eelgrass 
transplanted onto it in order to: 
• fix the sediment   
• reduce erosion  
• reduce eelgrass loss 
• enhance biodiversity  

Subsequently, 80.000 shoots of eelgrass 
were planted on the area in 2022 and will 
continue to be monitored in coming years.  

EXAMPLE #1 
BLUE REEF
Kattegat, Denmark

Restoring the stone reef at Læsø Trindel 
in Kattegat4 by stabilising the structure 
and function of cavernous boulder reefs. 
100.000 boulders were put on onto a 5 
ha. area onto the seafloor to stabilize the 
reef. It was financed with 35,7 million DK. 
Supported by the Danish Nature Agency, 
Ministry of Environment and EU program 
LIFE6. 

NBS benefits:  
• Better protection and restoration of 

coastal ecosystems: promotes the 
growth of marine vegetation which in 
turn creates habitat and food for other 
species.

• Carbon sequestration and storage. 
• Restoring ecosystems and their 

functions: New reef acts as substrate 
for organisms to settle onto, base of a 
diverse ecosystem.

• Increase Biodiversity: monitoring of 
species before (2008) and after (2012): 
abundance and biomass of crustaceans 
and, cod had increased.

• Developing climate change mitigation: 
although the mitigation of climate 
change and flood risk were not 
quantified, macroalgae are thought to 
play a role in carbon storage and wave 
dampening.

(Sand deployment and eelgrass transplanted on the sand-capping. Photo 
by E. Infantes.7)

WHAT ARE NATURE-BASED SOLUTIONS (NBS)?

Nature-based solutions are essentially about working 
with nature, for nature and people. NBS are defined by 
the United Nations Environment Assembly as ”actions to 
protect, conserve, restore, sustainably use and manage 
natural or modified terrestrial, freshwater, coastal and 
marine ecosystems, which address social, economic and 
environmental challenges effectively and adaptively, while 
simultaneously providing human well-being, ecosystem 
services and resilience and biodiversity benefits.”

(Blue Reef - restoration of stone reefs in Kattegat. 
Photo by Naturstyrelsen / the LIFE Nature III project.5)



RECOMMENDATIONS

• Coastal and marine NBS need cooperation across borders, 
as in some cases, effects in the larger marine systems need 
cooperation of multiple states and actors.

• Local stakeholder engagement is crucial for successful NBS 
implementation and maintenance in the coastal and marine 
space.

• Ocean literacy and marine education programmes should be 
integral parts of marine NBS.
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