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Abstract 

Islands are at the forefront of issues related to climate change and the challenges 
it raises for the ocean. While its consequences are being measured throughout the 
oceans and in all coastal areas, it is urgent to work with island territories in order to 
strengthen their capacities in terms of resilience and to develop strategies integrating 
ecological solidarity and preserving the quality oflife for their populations. 

Due to its geographical position, Corsica is on the front-line facing the 
challenges raised by climate change in the Mediterranean Sea. It is, in fact, in one of the 
sectors where forecast changes regarding both, rising air temperatures and 
evapotranspiration, as well as a decline in precipitation and moisture in the soil, are the 
most pronounced. 
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In the face of present and future challenges, the territory's resilience will depend 
on the introduction of appropriate govemance, a collaborative and pooled system of 
management, and also shared knowledge of what is occurring now and what might be 
expected to happen over the medium term, to allow for better preparation and try to 
provide responses tailored to the risks being faced. 

The purpose of this work, corresponding to a Mediterranean offshoot of the 
annual Report Cards produced by the Marine Climate Change Impacts Partnership 
(MCCIP), is to offer Corsica's decision makers and public authorities a forward-looking 
tool designed to provide information on adaptation and resilience by establishing a link 
between the best scientific information available on climate change within its territory 
and priorities in adaptive management. 

This report is the result of a joint reflection undertaken by a group of experts 
concemed by climate change in Corsica, working with experts from the IUCN and its 
W orld Commission on Protected Areas. It presents a survey of the knowledge available 
on the impact of climate change in marine and coastal environments in Corsica, and is 
also intended to be extended to other Mediterranean coastal regions. 

On the basis of this knowledge, it identifies the most likely future patterns of 
change, which are given probability ratings. Finally, it suggests lines of approach aimed 
at supporting the development, improvement and implementation of adaptation and 
resilience strategies, together with a discussion of the strategie role played by MP As 
within this context. 

Context 

Due to its geographical position, Corsica is on the front-line facing challenges 
posed by climate change. lt is, in fact, in one of the sectors where the patterns of change 
forecast for both rising air temperatures and evapotranspiration, as well as declines in 
precipitation and moisture in the soil, are the most pronounced (Rhone, Mediterranean 
and Corsica Water Agency). The forecasts available indicate a decline i) in annual flow 
(10 to 40 % lower by 2070), and ii) in groundwater replenishment from precipitation, 
which will result in increasing scarcity ofwater resources, especially in surnmer. 

These alterations will have an impact on the state of the environment and on 
economie development, and also on the quality of living conditions. It is clear that 
climate change already exerts additional pressure on the functioning of the island's 
socio-ecosystem, and it is on the basis of this observation that the Corsican authority, 
the Collectivité de Corse participates in the Conference of the Peripheral Maritime 
Regions (CPMR), notably via the presidency of the CPMR's Commissimi on Islands, in 
which aspects of climate change are regularly addressed and incorporated into 
reflections at European level. The Collectivité de Corse has also launched initiatives 
related to this issue. Various programmes may be cited, with the following aims: 
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Understand the environmental functioning of the western Mediterranean basin 
under the pressure of global change in order to predict future patterns of change 
(Regional Observation Centre for the Monitoring of the Climate and the 
Atmospheric and Oceanographie Environment in the Western Mediterranean, 
which works to improve characterization and comprehension of the water cycle 
in the Mediterranean basin - HyMeX, and to compile a present and future 
assessment of the chemical atmospheric environment of the Mediterranean 
basin, and its regional impacts on climate, air quality, and marine 
biogeochemistry- ChArMEx); 

Monitor changes in environmental conditions (measurement of seawater 
temperatures- TMedNet & TCorseNet); 

Study alterations to the coastline (Observation Network of the Corsican 
Shoreline ), gain a clearer understanding of the risks of marine submersion in 
order to develop a common strategy and identify solutions to be acted upon 
(MAREGOT), or propose innovative solutions to adapt to these inevitable 
changes (Adapto ); 

Improve understanding of the functioning of the different coastal marine 
ecosystems in the Mediterranean and describe the influence of human pressure 
upon them (STARECAPMED); 

Encourag~ monitoring and conservation of key ecosystems (Posidonia 
Monitoring Network, Padduc-Change project); 

Detect as early as possible the arrivai and installation of potentially dangerous 
exotic species (Corsica Alien Species Network), define strategies (INVALIS) 
and limit their progression (ALIEM); 

Incite MP A managers to reinforce their resilience and enhance their adaptation 
to climate change (MPA-Adapt). 

In the face of present and future challenges, the territory's resilience will depend 
on the introduction of governance, concerted and pooled management, and also shared 
knowledge of what is in the process of happening and what could happen over the 
medium term, to allow for better preparation and try to provide responses adapted to the 
risks being faced. 

The purpose of this Report Card is to offer Corsica's decision makers and 
authorities a forward-looking tool to provide information on adaptation and resilience 
by establishing a link between the best scientific information available on climate 
change within its territory and priorities in adaptive management. It thus presents a 
survey of the knowledge available on the impact of climate change in marine and 
coastal environments. 
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Fig. 1: Level ofknowledge used in the report card. 

On the basis of this knowledge, it identifies the most likely changes, which are 
given probability ratings. Finally, it suggests leads aimed at supporting the 
development, improvement and implementation of adaptation and resilience strategies, 
together with a reflection on the strategie role played by MP As within this context. 

Taking inspiration from work accomplished by the International Union for the 
Conservation of Nature (IUCN), with support from the French Agency for Biodiversity 
(AFB), this Report Card is a Mediterranean offshoot of annual Report Cards produced 
by the Marine Climate Change Impacts Partnership (MCCIP). 

This report is the result of a joint reflection undertaken by a group of experts 
concerned by climate change in Corsica, working with experts from the IUCN and its 
World Commission on Protected Areas. Focusing on a particular theme, each team 
drafted a document analysing current information. Experts then met at several 
workshops to draft the survey reports that are presented here. For each one, the experts 
identified gaps in knowledge, and offered probability ratings: high for elements which 
are certain, medium for elements for which doubts persist, and low for elements which 
remain within the realm ofhypothesis (Fig. 1). 

Selected Themes 

The report is based on four subjects with dedicated chapters: (i) Climate change 
and the physical environment, (ii) Climate change and the living environment, (iii) 
Climate change and human activities, and (iv) Role of Marine Protected Areas in the 
knowledge and mitigation of climate change. Finally, 15 chapters are taken into account 
(Table 1). 

For each chapter, a surnmary of 'What is happening now?' and 'What may occur 
in the future?' is presented, associated with the level ofknowledge, and the experts have 
highlighted the 'Gaps in knowledge', if relevant, and the 'Strategy' to be set up. The 
'backing papers' corresponding to each chapter can be opened and downloaded using an 
internet link on the website of the University ofCorsica (Fig. 2). Several major chapters 
will be developed as specifie presentations of the 14 th International Medcoast Congress 
(Medcoast 19). 
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Table 1: Contents of the report card document. 

Subjects 1 Chapters Au thors 
Climate change and the physical environment 

Temperature and precipitation A. Orsini, C. Mori, P. Rébillout 
Sea temperature S. Gobert, P. L~jeune, J.C. Romano 
Currents and winds P. Lejeune, S. Gobert, 
Rising sea leve! J.C. Romano, S. Gobert, P. Lejeune 

Climate change and the living environment 
Watersheds and rivers A. Orsini, C. Mori, 
Coastallagoons M. Garrido, V. Pasqualini 
Coastal habitats C. Pergent-Martini, M.C. Buia, G. Pergent 
Plankton S. Gobert, M. Garrido , P. Lejeune 
Fish J.M. Culioli 
Marine mammals and sea turtles C. Cesarini 
Birds J.M. Culioli, B. Recorbet, A. Leoncini 
Seagrass and carbon capture G. Pergent, C. Pergent-Martini, B. Monnier 

Climate change and human activities 
Coastal erosion T. Pelte, A. Honorez, N. Frissant, J. Mugica 
Non-native species P. Francour, V. Raybaud, C. Pergent-

Martini, J. Donini 
Fishing J.M. Culioli , M.C. Santoni 

Marine Protected Areas 

Examples of Chapter 

Data conceming Rising Sea Level, Plankton and Coastal Erosion along the 
Corsican Coastline are illustrated above (Fig. 2, 3 and 4). 

Climate change and the physical environment 

RISING SEA LEVEL 

wtmt ts tn~.ppenltog oow 

., 1 The overatl ri se in the se a fevel is estimated at 3 mm 
If poryeac 

• ,. va1ws calcutated in A.tacclo; on average 4 mm pe-ryear 
Il bO!WO(jO 2004 an<i 2017 • 

• •- _Combined. vlith weather events (Wind, pressura), the 
• h!gh sea !evel leads to _extr&me phenomena (marine 
• sutunersions af'ld f!oodlng) , 

GAP$ IN KNOWLEUGE: 

The lack ot historie data on Co-rsica does not eJiow ,for 
precis~ forecasts. 

STRATE GY: 

Extend and sustaln the o~twork_ of 1lcte gaug.es a ro-und 
Corsiea. 
Take forecasts. Of a risîng ses fevcl into account Ül cdastal 
devolopment (cf eoas!al erosion). 

• < Over the nelil 20 to 30 years, the se a level will continuo 
1111 to ri;se, thcugh !ts amplitude: over the longer term is 
• <iifficult to-estimate . 

Fig. 2: Summary/illustration of the chapter on "Rising Sea Level' ' . 
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Climate change and the living environment 

WIJat ls happer>tog now 

• Anomalies observed in the oomposition and dynamlcs 
111111 < of zooplankton resutt from variations ln phytopianktoo 
• rèlated to ctima!e change. 

• 1 Wlder protilerations oljellyfish are being seen ln coastal 
• waters, though no direct connectlon with cllmate change 

has yet been proven. 

Slnce the 1970s, on lhe west coast, a decline in the 
production of phytoplankton has been regularly 
recorded and llnked to climatic variations. 

On the east coast, since 2009, changes ln species 
comprislng phytoplankton have been brought to light, 
!lnked to ctima!e changes. but al$0 human activities 
aroùnd the lagoons. 

GAPS IN KNOWLEDGE: 

Lack of knowledga about the origlns of phytoptankton 
proliferations ln Corslca'sJagoons. 

~ ~~G=~ Gerrtdo & P. l.e~1,me 
What may occur ln th& future 

•• • 
As Corsi.ca's coastal plankton ecosystem depends oll 
natural cllmate forcings (seasons), au modifications in 
the climate will lead to changes in the dynamics of 
coastal water masse-s and !hus the plankton ecosystem • 

11 Persistent modifications in the climats in winter will 
lll ; reduce the abundance of phytopfankton, with direct 

consequences on ali coastal ecœxstems. 

• •• 
ModUications in the quality and quantity of plankton wm 
leaq to replacement of key specles, wtth possible 
ecological and economie consequences (notably on 
fishlng). 

STRATEGY: 

Coordinate with fisherles (ct ll$hlng). 

Fig. 3: Summary/illustration of the chapter on "Plankton". 

Climats change and human actlvities 

COASTAL EROSION 

What ;., happening oow 

•• • 
Complex natura! mechanisms causing coastal erosion 
are affected by anthropogenlc pressures (eg. dredglng, 
sand replenishmsni, w!lan daV<>Iopment of the wast), 
but also b~ climate change (eg. !Ising sea leVé!, 
extceme events). 

• i The average annual speed of the rise in !Ile sea leve! 
• has incraased over the past decades. 

•• • n 

The Impact of otlmate change on coastat areas is not 
&stablished from a statistfe~ vi~Wpoînt, despita the 
presence of habitats thal are vulnerable to erosfon (&g. 
sandy b$aohll'l, li:>w·fying land). 

STRATE GY: 
Shomlint) management must anticipa te and address 
increasing rlsks of marina submersions and ooastal 
~~~IOn, 

~ ~1P~:.:.k~~ N. Friaunt & J. Mugtca 

Wllat may oeau< ln ill$ Mure 

• ; Forecasts for rising sea levels (last !PCC report) show 
• :::~~~~~:::::~00 th& rise wU! be from 0.3 to 05 m ln 

• ilie rlslng se a leve! willlncraase roaslàl rîsks (eros fon 
8 ( and flooding) wlth marked disparilies atlocalleveL 

• • 0 • 

lncreasing frequency and lntensi1y of storms (el<treme 
events) wîlfhsve an Impact on ooastal erosion . 

Fig. 4: Synthesis/illustration of the chapter conceming "Coastal Erosion". 
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Marine Protected Areas 

Marine Protected Areas (MPAs) are watchdogs and laboratories. They make it 
possible for alerts to be raised on changes observed in the marine environment, and to 
understand phenomena arising within it. Corsica benefits from recognized experience in 
terms of management of the marine environment thanks to the creation of fishing 
reserves in the 1960s, then Corsica's Regional Nature Park in the 1970s and, since 1975, 
nature reserves which now cover almost 7.5% of Corsica's territorial waters. Corsica's 
MP As comprise a real watchdog network capable of identifying the impacts of climate 
change (Fig. 5). 

--Sanctuaire PELAGOS A 

l : : j AMP italiennes 

• Réserve de biosphère 

Fig. 5: Marine Protected Areas around the Corsican coastline (source: French Agency 
for Biodiversity). 
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Scientific data acquired over several decades in the Nature Reserves of Les 
Bouches de Bonifacio (RNBB) and Scandola now provide extensive and reliable data 
for the study of climate change, particularly within the Mediterranean network of 
MPAs. In 2007, climate change was identified as having an influence on the overall 
functioning of the RNBB. Examples of its impact there are numerous: erosion due to 
the high frequency of exceptional storms, storms from the east giving rise to deposits of 
Posidonia wrack, more frequent appearance of velella, massive mortality among 
Gorgonians in periods of extreme heat. Likewise, extensive mortality in red coral has 
been recorded in Scandola. 

In all the MP As, multiple impacts on fish have been observed: mortality of 
groupers caused by nodaviruses aggravated by high temperatures, more extensive 
presence of non-native species, sorne invasive and thermophilous species in fishing nets 
or divers' observations. 

In addition to their watchdog role, MP As provide real sites for experimentation 
to as a basis for planning management practices with ali the socio-economic players 
needing to take climate change into account. They contribute to communication on 
climate change issues, to their understanding by decision-makers and citizens, and thus 
to the definition of adaptation strategies, thanks in particular to pilot projects. MP A 
managers thus need to be pro-active in incorporating problems related to climate change 
into the management of their areas. Management measures should not only make it 
possible to identify anthropogenic pressures accentuated by the effects of climate 
change such as, for example, the extension of tourist seasons which heightens the 
pressure caused by tourist activities ( disturbance of avifauna, degradation of outstanding 
natural landmarks, uncontrolled anchoring which destroys coralligenous assemblages 
and Posidonia meadows ), and also to guarantee the practical role of MP As in 
attenuating climate change (carbon sinks) and reinforcing the resilience of protected 
ecosystems. They should: 

- Limit incidents related to drought, such as tires on the islands, and the impact of 
activities involving damage to threatened species or habitats; 

- Encourage good practices by making information available to the general public, 
promoting new species on the local market, enabling adaptation on the part of 
small coastal fisheries, and speeding up the development of management 
activities for nautical tourism; 

- Communicate on the role of the reserve effect which improves the ability of 
ecosystems to adapt to changes without causing major alterations. 

The preservation of the capital of Corsica's coastal and marine biodiversity is 
seen as an example in the Mediterranean basin, though climate change now threatens 
these progressive policies associating the protection of marine biodiversity with 
sustainable development of the shoreline and the sea. Even with their long experience of 
management, Corsica's marine protected areas will have to adapt to enable the optimum 
conservation of this biodiversity. To this end, they dispose of long-term series of 
scientific data, given credibility through scientific consultation, which can serve as a 
base for planned management action, attenuating the effects of climate change and 
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encouraging adaptation on the part of MPA managers and users. Today, scientific 
activity must be firmly focused on understanding phenomena linked to climate change, 
and must offer simple, coordinated scientific follow-up within MP As, placing ali the 
scientific data and their management experience at the disposai of large-scale, global 
projects for the Mediterranean. 

Conclusion 

While the coast is currently a driver behind economie development in Corsica, it 
is particularly vulnerable to alterations induced, directly or indirectly, by climate 
change. Its ability to respond to the pressures being applied, especially in terms ofwater 
resources, will large! y depend on the smooth functioning of its watersheds. The marine 
environment will also be particularly impacted, whether in terms of the quality of the 
sea water or the conservation of ecosystems and the species they accommodate. Taking 
into account the probable and foreseeable consequences of climate change in 
development strategies for Corsica's co asta! are as (erosion, submersion, management of 
living resources, tourism) thus seems indispensable. 

In this context, any approach to land development projects, for which coastal 
and marine protected areas are privileged tools, should be based on a shared, dynamic 
and functional vision of the natural and cultural heritage. Consideration of upstream
downstream relationships and the complementary nature of different areas 
(mountain/shoreline/sea), as weil as their 'common destiny', is a guarantee of success in 
the process of adapting to the impact of climate disturbance, making us reflect on taking 
climate change into account in terms of ecological solidarity. 
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