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The Mediterranean basin is recognised as one of the main biodiversity "hotspots" in the world 
both for its marine and terrestrial areas (10% of known plant species on 1.6% of land and 7% 
of known marine species in 0.8% of the oceans) where the impact of climate change, 
combined with other anthropogenic pressures, could be the most destructive. (Lejeusne et al., 
2009; Coll et al, 2010)...        

In a recent study published in "Science" (Newbold et al., 2016) it was said that the abundance 
of local species has fallen below the "planetary boundary safety" on 48.4% of the world’s 
land surface. Mediterranean natural areas are unfortunately quite numerous in the top ten of 
the most degraded habitats in the world according to this index, particularly forests and 
wetlands. This means that the current ecological degradation is dangerously threatening its 
ecological functioning.        
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Its terrestrial diversity is extremely linked to habitats that have been shaped by man in the 
form of mosaics, generating fringe effects accentuating landscape diversity and biodiversity. 
The richest biodiversity areas are mostly located on the shores, on coastal mountain areas and 
on islands large or small.       

Urbanization, which is linked to the strong economic attractiveness of the coasts (first 
worldwide tourist destination with 1/3 of economic activities related to tourism, coastal 
tropism populations, ports and industries...) is a major threat to the Mediterranean. The 
construction of a "concrete wall" between the sea and inland areas which are sometimes 
unoccupied, has as many social consequences as environmental ones. This urbanized line is 
also a hindrance to adaptive management in regards to climate change. The pressure on 
marine areas is enhanced due to urban laws (solid and liquid pollution, destruction of marine 
habitats…).          

During the twentieth century and early twenty-first century, the temperature of Mediterranean 
surface waters has increased in the same way as air temperature (Vargas-Yáñez et al 2010; 
Lionello, 2012.): Shallow Mediterranean waters have already registered an increase of about 
1°C since the 1980s. The sea surface temperatures are expected to increase by 2.5°C by 2100.         

Absorption of CO² in the atmosphere by seawater, leading to a pH decrease (acidification) can 
have a serious impact on the behaviour and survival of many organisms with calcium 
carbonate structures, and therefore affect the composition and productivity of marine 
communities.       

Climate change exacerbates the impacts of marine pollution and fishing overexploitation and 
accelerates the replacement of certain Mediterranean species by exotic species. An increasing 
number of hotter water species in the Levantine Basin was noted as well as the influence 
particularly in the interaction between indigenous species and exotic species from the Red Sea 
which arrive through the Suez Canal or the Gibraltar Strait.      

The phenomenon of natural habitat destruction through coastal development, an increasing 
trend in countries around the Mediterranean, is currently one of the main issues to be 
considered for Mediterranean nature conservation. Preservation through area planning, land 
measures (acquisition), controlling land use changes and managing its usages, beyond 
regulatory conservation by establishing protected areas, is a way to reconcile population 
development policies and natural area resilience policies.          

Wetlands contribute to many benefits for society, via the ecosystem services they provide 
(purifying water, regulating flows, food production, flood expansion basin… etc.). These 
functions are particularly critical in the Mediterranean where many people depend on them for 
water resources and local food. Faced with the expected effects of climate change, Wetlands 
are like "climate buffers" thanks to the part they play in protecting against coastal submersion 
and coastal erosion, protecting against floods and supporting minimum water flow in 
catchment basins.             

The role and contributions of Marine Protected Areas (MPAs) in diminishing and adapting to 
the impacts of climate change are currently widely recognized (Dudley et al. 2010). It has 
been proven that MPAs can help buffer the effects of these changes, including extreme 
weather events, sustainably providing ecosystem services essential for the well-being of 
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communities, enabling biodiversity resilience, and contributing to the attenuation of climate 
change.      

A key issue in terms of marine and coastal area preservation is to reach 10% of areas being 
protected and functional and part of an ecologically representative network, connected and 
efficiently managed and contributing to reduce the current rate of biodiversity loss. But that 
goal has not been reached yet: Marine protected areas in the Mediterranean, all categories 
included as well as other area conservation measures, currently cover 7.22% of the 
Mediterranean. Attaining that percentage does not however guarantee efficient management, 
only about 0.04% is under enforced/strict no-take protection. Furthermore all the other non 
EU countries reach 1.87% (Webster, and Meola. Al. In prep.).          
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Possible solutions 

Following discussions at the Climate MedCOP in Tangier (2016), the key-players in 
Mediterranean natural area conservation cooperated to propose possible solutions based on 
efficient nature to deal with climate change. All of the identified solutions are intended to be 
collectively supported by all contributors to this paper particularly for the upcoming events 
starting with the COP22 of the UNFCCC in Marrakech.        

In the Mediterranean region, nature based solutions are numerous and are the result of 
interactions between man and nature during a millennium. Mediterranean natural areas are 
like laboratories where these kinds of solutions and management techniques have been 
maintained and improved. This Mediterranean assortment of solutions is meant to evolve and 
to be evaluated in view of promoting the implementation of these approaches throughout the 
whole area and beyond. 

All the contributors to this cooperative work on the integration of natural areas in the methods 
of adapting to climate change want this document to help structure a collective thought 
process which would allow the initiation of a shared action plan organising future common 
measures with the aim of strengthening the development and implementation of nature based 
solutions in the Mediterranean.        

 

Towards planning and integrated management of territories:   

•  To integrate natural areas to territorial planning (land and sea) as natural 
infrastructure and therefore increase the territory’s functionality.    

Territorial systems respond to the impacts of climate change according to their natural 
structure diversity and their resilience capacity. Highly specialised areas (not very functional) 
or single-sector areas will find it harder to adapt than those with a diversity of uses where 
natural and human environments intersect.      

The implementation of territory planning policies (land and sea) that integrate the presence of 
“natural infrastructure” , such as flooding plains to limit floods, sand dunes to protect 
coastlines from erosion, bogs and seagrass meadows that absorb carbon dioxide, natural 
ponds that refill groundwater... allow to consider alternatives to artificial constructions and 
therefore to cope with the impacts of climate change in a less expensive way. 

The cultural and natural coastal and marine capital should be recognised as a driver for 
sustainable economy and for the attractiveness of the area under the blue growth policies. The 
socio-economic benefits of natural protected areas should be further studied and transmitted 
to policy makers.       

Finally, this approach requires adopting a broad vision of adaptive area planning, which does 
not consider natural areas as an adjustment variable, but that it is part of a dynamic and 
adaptive approach of the entire territory, considering possible changes in uses and 
guaranteeing the existence of long-term functional natural spaces.      
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• For coastal strips that integrate structuring natural areas: 

Most coastal conservation tools, such as the Mediterranean Protocol for Integrated Coastal 
Zone Management, advocates the establishment of a non-aedificandi strip of at least 100m. 
Considering the impacts of rising sea levels, the ICZM Protocol clearly suggests that 
neighbouring countries "make room for the sea". It means planning or spatial restructuring of 
the waterfront including a “strip of 100 years.” In the Mediterranean, establishing a natural 
buffer zone created according to the likely outcomes on the coastlines over the next 100 years, 
would allow these areas to absorb the effects related to climate change (erosion, submersion, 
flooding...).       

“Living shorelines” allow natural areas not to be considered as abandoned or potential areas 
to build on, but to make them act as a buffer and thus be an effective and inexpensive solution 
to attenuate the effects of climate change and to adapt to them. With the prospect of a 
structuring role for nature, beyond the consideration of protected areas, all non-built-up areas 
(nature, agriculture...) should be included.       

• To emphasize the inclusion of land/sea interactions in coastal zone management:     

In the Mediterranean and beyond, it is now a priority to emphasize and articulate the links 
between land and sea, particularly by favouring the creation and integrated management of 
marine areas, protected or not, in connection with coastal areas and their catchment basins.    

Implementing an integrated/multi-sectoral approach including marine and terrestrial 
natural areas in broader development strategies on a territorial level such as national and 
regional strategies for integrated coastal zone management (ICZM), but also in thematic 
development plans (tourism, agriculture...), land development plans or urban planning, etc. 
From an operational point of view, land/sea interaction management would require structuring 
exchanges and cooperation between agencies and stakeholders capable of taking action on-
site throughout the entire geographical area on land as well as at sea.       

Islands, which are by definition places of increased land and sea interaction, are in fact 
"integrated management laboratories" which allow to test the implementation of ICZM 
policies on a local and concrete scale and to directly assess the positive results of measures 
carried out in the area.       

 

• For wetlands at the heart of the Mediterranean integrated water management 
system:   

As part of the integration of overall water cycles, from catchment basins to the sea, wetlands 
constitute the main physical link between land and sea. For wetlands to continue playing their 
role of "climate buffer" and providing important ecosystem services to the community, it is 
necessary to preserve their ecological functions and biodiversity. This requires the 
preservation and restoration of wetlands, particularly wetlands on the coast, in floodplains or 
alluvial valleys and in catchment basins, the good functioning of which ensures their role as 
natural infrastructure, regulating flows effectively and for free, purifying water and protecting 
people and property from flooding and marine submersion. Like for the coastal strip 
proposals, these wetlands must be part of an anticipatory and adaptive land planning 
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approach, which is committed to preserving their purpose and good functionality on the 
long-term. 

•  For an active, adaptive and anticipatory management of natural areas: 

In the Mediterranean, where the concept of pure "Wilderness" virtually no longer exists due to 
the Mediterranean landscape being largely shaped by thousands of years of human presence, 
human involvement to guide natural areas by optimizing their resilience is a main objective.      

Anticipating changes in landscapes and species migration, facilitating and supporting them, 
implementing adapted and resolute intervention strategies against invasive species wherever 
possible, working to ensure ecological connectivity of marine environments, working to 
create a mesh of unbuilt areas on a Mediterranean scale in view of facilitating changes related 
to climate change... all these operations position natural area managers as "creators of 
landscapes and biodiversity”, actively strengthening nature’s role in terms of attenuating 
and adapting to climate change.           

The integration of nature’s role in regards to the impacts of climate change by all political and 
economic key-players and the recognition that administrators play a key role in maintaining 
its functionality, and also the involvement of a number of private key-players in helping to 
strengthen its resilience, all have job creating potential in the environmental economic 
sector.        

Innovation is one of the main components in adaptive management which relies on two other 
essential elements:   

• Information regarding the evolution of species and ecosystems in the context of 
climate change;   

• The training of planners and administrators to incorporate this information into new 
methods and measures to be incorporated in the process of natural area management.        
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Towards a network of natural areas and Mediterranean 
initiatives: 

• For a federation of Mediterranean initiatives in favour of the conservation of 
natural areas:     

Mediterranean networks promoting and supporting the management of natural areas have 
accumulated great experience and are in touch with very diverse audiences (politicians, 
institutions, NGOs and civil society, scientists, administrators, private sector stakeholders...). 
Whether networks of governmental or non-governmental organisations, of sites or 
administrators such as MedWet, MedPAN, MEDFORVAL the SPAMI or the PIM Initiative 
(for Small Mediterranean Islands), they all, on their level, influence natural area conservation 
and management policies. The same applies to intergovernmental agreements like 
ACCOBAMS.           

The creation and diffusion of common messages, the building of a collegiate representation 
during focused events or conferences on regional and international levels, exchanges on 
common issues, the establishing of common training, the developing of collective projects 
and monitoring programs, the transmission of information across all networks, the sharing of 
research results, the exchange of management experience, the formalising of common 
positions to influence decision makers… would all allow economies of scale, while relying on 
the skills of each network.           

  
• Towards an active network of coastal agencies:  

As part of the Action Plan for the Mediterranean, the Regional Activity Centre in charge of 
Integrated Coastal Zone Management (PAP/RAC) has partnered with the Conservatoire du 
Littoral to push for the creation of a European and Mediterranean Network of coastal 
agencies.        

In 2015, in Antibes, during "Coast Day", Mediterranean and European key-players in coastal 
conservation decided to initiate a dynamic partnership. The Mediterranean coastal Agencies 
of Algeria, Tunisia, Albania, Montenegro, coastal landowners such as the High Commissioner 
of Water and Forests of Morocco, regional agencies of Sardinia or Catalonia, share issues and 
collectively have the means to act to attenuate and adapt to climate change. The development 
of this network (supporting the creation of new structures, meetings and thematic exchanges, 
joint operations, setting up cooperation projects...) will be a major asset to anticipate and 
actively support solutions on Mediterranean shores.           

Beyond this network of institutions, the measures, projects and initiatives in favour of 
integrated coastal zone management (PAC and their networks, coastal plans and national 
strategies for the sea and coastlines, coastal and marine observatories...) also want to unite 
under the Action Plan for the Mediterranean (PAP/RAC) to work towards strengthening 
competences, applying and capitalising on experience to enhance the best practices to adapt to 
the impacts of climate change.          
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• To accelerate the implementation of coherent, resilient and interconnected 
marine, coastal and terrestrial protected area systems:   

The objectives of conserving coastal and marine areas by establishing functional protected 
areas as part of an ecologically representative system, efficiently managed and connected, 
have not yet been achieved in the Mediterranean. Among the most urgent challenges that 
require an integrated approach, the need to protect marine resources on the high seas and deep 
waters must be emphasized, the need to establish new protected areas on the southern shores 
of the Mediterranean, and the need to strengthen the efficiency of protection and management 
measures to give marine and coastal ecosystems the necessary respite for their restoration.                     

The 2016 Forum on marine protected areas in the Mediterranean, will in particular allow to 
update the roadmap of Mediterranean MPAs’ by 2020, adopted in early 2016 by the 
Barcelona Convention, in regards to climate change issues. 

Furthermore, an ecologically representative network of terrestrial protected areas, connected 
and efficiently managed does not yet exist in the Mediterranean. The new MEDFORVAL 
network is expected to fulfil some of the land conservation objectives, alongside other 
networks such as MedWet.         

All the protected areas, particularly islands, often still in good ecological condition, can also 
play an important role as "sentinel sites" where the effects of climate change should be 
studied and management strategies developed to better adapt.       

The implementation of long-term exchanges, monitoring, training, communication and 
awareness measures especially through the networks of the focal points of the RAC/ ASP, of 
the MedPAN network, the WWF’s Mediterranean Marine Initiative, ACCOBAMS, the PIM 
Initiative of the Conservatoire, MedForVal and MedWet should be part of the region’s 
objectives in the medium term.        

The interconnections between natural areas, terrestrial and marine, protected or not, should be 
researched in order to provide a natural mesh to help anticipate the movements of species due 
to climate change. 

This active system of terrestrial and marine protected areas and sites will provide a number of 
natural solutions for climate resilience for both ecosystems and the communities that depend 
on them.         
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Towards applied research enhancing innovation and sharing 
results for managing and decision making  

• To enhance applied research and the implementation of innovative approaches to 
manage natural areas:   

To facilitate the transition to operational solutions and their benefits and to streamline the 
connection between knowledge and action, researchers, administrators and decision-makers 
should improve their relationships and mutual understanding.     

Though the improvement of knowledge, particularly interconnections (land/sea; 
people/nature...) remains essentially a central objective, the implementation of field 
research and the implementation of management measures based on innovation are now 
major issues to prove the undeniable role of nature provided solutions. This suggests the 
development of interdisciplinarity , particularly the interconnections between natural science 
/ human and social science, and to be positioned in a Knowledge / Management / Decision 
continuum.                    

• To study, recognise and develop the role of marine and coastal ecosystems as 
natural carbon sinks:  

Seagrasses of the Mediterranean are, in many respects, a key ecosystem for the environmental 
balance of the region. Just like mangroves, Posidonia seagrass can play a "buffering" role in 
case of extreme weather events (storms...), the frequency of these events is expected to 
increase in the short and medium term. But their main role, in regards to climate change, lies 
in their ability to bind and trap carbon (carbon sinks). The term "carbon sinks" means natural 
or artificial reservoirs, in which carbon can be accumulated for a long period of time. The 
carbon thus trapped, stored and released from the coastal ecosystems is called "blue carbon".        

The implementation of regulations and measures to recognise, quantify and develop the role 
of marine and coastal ecosystems as natural carbon sinks, as well as the development of 
specific conservation strategies, will allow to better integrate the conservation of these high 
sequestration capacity habitats and to regard them as tools to attenuate the effects of as 
climate change.                               . 

• For better knowledge of the services rendered by nature and appropriate 
communication to users, stakeholders and decision makers  

Knowledge regarding the crucial role played by marine ecosystems, wetlands and forests in 
terms of carbon storage and dynamic sequestration is increasing. Studies regarding other 
equally important services are now also increasing, being documented and identified, going 
from "potential" service status to a more tangible reality, that of a concrete "benefit" 
especially for users of the site, even potentially for the entire community (eg.: flood 
prevention).     

Several methods can now assign socio-economic value to these services (in the broad sense), 
which can serve as a concrete argument to defend the preservation of the area as the best 
future solution to the challenges of adapting to climate change.        
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Other services considered as "cultural" are also being researched: the amenities associated 
with nature, landscapes and the tranquillity of the area, leisure and services related to outdoor 
activities, as well as information and new acquisitions of knowledge on nature: Although the 
impacts are less easy to measure and economically assess, these services are positioned in 
several places as the top benefits experienced by users of natural sites.      

These are all reasons, in the North and the South, to further develop this work, to document 
it and spread the knowledge in a way understandable by all so that everyone knows that 
nature can be a concrete and sustainable solution for the resilience and adaptation of 
implanted communities.      

 

 

 

 

 

 

 

 

 

 

 


