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Managing Mediterranean 
wetlands

in the face of global 
change

The case of the Camargue
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WETLANDS

They allow

Flood regulation
Groundwater recharge
Pollution control
Maintenance of water quality
Real biological reservoirs
Development of social and economic 
activities

Wetlands highly contribute to humankind 
development
yet they are the most threatened natural 
habitats in the world

Their degradation results in

Flood

Drought

Increased pollution

Eutrophication

Reduced biodiversity

Reduced ressources

Lakes, ponds, marshes, pools, rivers, estuaries, peat bogs, water meadows, lagoons
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THE MEDITERRANEAN BASIN

� Trebling of the population in one 
century (+ 150 millions foreseen 
between 2000 and 2025)

� First tourist destination worldwide

� 280 km3 of water mobilised / year; 
+17% / year; 35% lost

� In the South 82% of water for 
agriculture

� 60 % of the world population 
suffering from water deficit located in 
the Mediterranean

A region under
tremendous tensions

86 % water resources in the North

14 % water resources in the South

� Wetlands often seen as competitors for scarce water resources
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THE MEDITERRANEAN BASIN

Pressures 
and threats

� 10% of the global ecological footprint for 7% 
of the population

� Ecological deficit (1.7 ha/inhabitant) is more 
than four times greater than the world’s 
average

� Annual cost of environmental degradation:  
5% GDP in Algeria, Syria and Egypt

� 5 out of the 10 countries with the biggest
« water footprint » are in the Mediterranean 
(Portugal, Spain, Italy, Greece, Cyprus)
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GLOBAL CHANGES

Expected global change impacts 
on Mediterranean wetlands
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CLIMATE CHANGE

Higher warming than global average

Higher variability in rainfall and 
temperatures

Heat peaks in summer

More frequent extreme events

The Mediterranean, 
a climate change 

« hotspot » 

Up to – 27% * +23 à +100 cm +2,2 to 4,9°C 2100

Up to – 6% +20 à +24 cm +1,8 to +2,0°C 2050

Up to – 4% Up to  +20 cm +1,0 to +1,4°C 2025

PrécipitationSea levelTemperatureYear
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CHALLENGES FOR TOMORROW

Dealing with direct impacts
and long term processes

Direct human impact is currently predominant
Climate change impact should be predominant on the medium term (ca. 2050)
Conjonction of climate change with many direct human pressures 

� drop of ecosystem resilience capacity.

Adaptation strategies to keep an open a range of possible futures:
� New principles and tools for land use planning
� Long term monitoring scheme
� New ecosystem management approaches
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CHALLENGES FOR TOMORROW

Resilience , connectivity and adaptive 
management 

towards a new 
paradigm ?

Nature conservation policies based on remarkable species and habitat
Protected areas management is often interventionist in order to block the ecosystem
processes at a stage favourable to a given species or habitat
In the Mediterranean, protected areas are generally small and isolated from each other

� Loss of resilience capacity

Major issue: 
to conserve a potential for evolution and adaptation of the habitats and 
communities living in them

� «From patchwork to network »: Re-create functional connections btwn protected areas 
� Adaptive management: optimise the evolutivepotentialand resiliencecapacity
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THE CASE OF THE CAMARGUE
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NATURAL FEATURES

Salt and water
building landscapes and natural 

heritage
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AN ARTIFICIALISED DELTA

� 100 Mm3/year sea water � 1 million tons of salt

� Inflow

Rainfall: 756 Mm3

Pumping: 730 Mm3

� Outflow

Evaporation: 1095 Mm3

Pumping: 380Mm3

Dykes completed in 1869

An intensive
water management scheme
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NATURE PROTECTION

Protected areas
and environmental governance
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MAIN CHALLENGES

4 main physical drivers of change:
Subsidence (0,8 mm/year)

Sea level rise (today 2 mm/year ; 
Tomorrow ?)

Less sediments from the Rhône 

Extreme weather events

Nb of dams on the Rhône

Coastal erosion

0

5

10

15

20

25

30

35

1847
1899
1925
1943
1948
1951
1952
1956
1957
1959
1960
1963
1965
1966
1967
1968
1970
1971
1973
1975
1977
1979
1980
1981
1982
1985
1986
1989
1993

Nombre de barrages sur le Rhône

Socio-economical drivers:

� EU CAP subsidies � agricultural 
mutation

� Global market (salt, rice…)

� Demographic pressure

� Industry (� in the South, � in the 
East)
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THE PROPOSED RESPONSE / CAMARGUE

New Charter of the Camargue Natural Regional Park (2011-2023):

� « Camargue Observatory »: monitoring key indicators(biodiversity, land use, 
pressures…) � orient public policies

� Reconcilethe Camargue with the Rhône and the sea
� «Strategic retreat» tested through ecological restoration of former salinas
� Dykes management to allow floods in some areas
� improved water transit to the sea

� Increasedcoherencebetween the management plans of the various PAs
� Improveddialoguebetween public authorities land owners and inhabitants
� Improvedgovernancescheme: bottom-up, participatory, anticipatory

The principles are approved… but still low social acceptability
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THE PROPOSED RESPONSE / TOUR DU VALAT

It includes among others:
Rare and threatened habitats
Great expanses of “sansouires” 
460 species of plants
Over 300 species of birds

An estate extending over 2600 ha 
most of which classified as "Regional

Nature Reserve"

� To conserve a rich natural heritage

� To promote the setting up of research 
programmes

� To maintain traditional activities as 
management tools

� To test and demonstrate the compatibility 
between conservation and economy

The principle of the management is:
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PROPOSED RESPONSE / TOUR DU VALAT

� Sound ecological monitoring + field research since 1947 � good understanding 
of biodiversity components and processes

� 1st management plan in 1985 (first in France)
� Initially strongly focussed on rare and threatened speciesconservation

� Currently implementing the 5th successive management plan
� Main orientation: “Preserve the landscpaes diversity and the potentialities for 

the habitats and associated species »
� Adaptive approach� less planned operations, simpler document, targeted at key

features and processes
� Priority to “naturality” � de-intensification of water management
� Management considered in a wider lanscape (from neighbours to flyway)

An evolving approach
from species protection to natural processes

preservation



jalbert@tourduvalat.org

www.tourduvalat.org
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