Draf Chapter 5 Selected case study version 7 de March
5.1 Introduction to four case studies in the Mediterranean region
This part should probably go at the beginning if chapter 3 in introduction of part II of the report.

The Mediterranean is recognised as an exceptional bio-geographical eco-region in the world. It is a main reservoir of plant biodiversity in the world as it presents a larger number of plant species on a relatively small area (10 % of known plant species in biosphere on 1.5 % of total land area). Moreover, more than half of these plants are endemic. In term of marine species, the Mediterranean is also very important as it supports 7 % of known marine species in 0.8 % of total ocean area
The Mediterranean region is a node for migratory fluxes of birds and its ecosystems and habitat are key to provide food and rest to 200,000,000 birds of 150 species that stop over Mediterranean wetlands in their long travel between North and East of Europe and Africa.
It is also one of the most threaten of the eco-regions of the world, and it is first ranks in all the world hotspots list. With a growing coastal population that is of 143 M in 2003, and an augmentation of 35 millions projected in 2025 (Plan Bleu, :::), high pressures already exist and are expected to grow.  Can we say something more here? CC, sea level rise expected? All these pressures have affected  in a way or another Mediterranean wetlands in the past, are affected them at present and will continue growing in the future.
Four wetlands have been selected as case studies for this report: Doñana in Spain, Camargue in France, Amvrakikos in Greece and the Danube Delta in Romania and 

Bulgaria. The two main criteria for such a selection was based firstly on the regional relevance of each sites and their importance in the Mediterranean and European context and secondly on the knowledge accumulated in each site and relatively easy to access. (Three main criteria: the third being that we have CLC to test, map and measure. So that the 4 sites should obligatorily be in the Corineland area)
Danube delta is the biggest delta in Europe. It was also important to have a representation of Black Sea wetlands into the whole Mediterranean regional sea. Camargue is a very known site, of national and international interest. It is the biggest delta in the western Mediterranean part. Doñana has a clear western Mediterranean character eventhough it is on the Atlantic façade. Amvrakikos in Greece is together with Danube Delta representative of the eastern Mediterranean (can we say that?) What more can be added? 
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Danube Delta, Romania 
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Camargue, France  
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Amvrakikos, Greece 
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      Doñana, Spain

All these sites have a long monitoring history and historical database. Data exist and are easily accessible. There is also in each site a number of experts and scientists that have get a good knowledge on ecosystem functioning and its interaction with land use changes and their drivers.
During millenniums, Mediterranean wetlands have provided ecosystem services to humans and local populations have been able to live and to develop culturally feeding on wetland ecosystem, in a co-evolutionary long process between nature and society. Because of that, all Mediterranean wetlands can potentially be considered as socio-ecosystems, places where human development is coupled with the functioning of ecosystems, and where ecosystems depend of land uses. They can also be defined as cultural landscapes. In this chapter we try to demonstrate how these relations have developed in 4 wetlands sites and to test a first battery of accounting tools to measure benefits and hidden costs of some ecosystem services of Mediterranean wetlands. The objective is also to identify main pulses and where they happen in time and places, and assess main impacts on ecosystem functioning, or ecosystem health, measuring therefore the loss ob biodiversity related to ecosystem services.
A first methodological step to account for biodiversity loss is to characterize in each of our 4 pilot sites the socio-ecosystem (SES).  But how to define boundaries of SES ? The definition has been done using different approaches which are at the end of the day complementary

.

a) Fist approach: defining core wetland and smoothing

This approach consists in considering the whole wetland as a SES. The objective was to define the wetland area (or the wetland SES area) using Corine Land Cover and some spatial analyses as it has been explain in chapter 3.  

To define the socio-ecosystems of the 4 sites, we identified a number of CLC classes that fitted into classification proposed by RAMSAR: 

 213     Ricefields 

 331     Beaches,  dunes, sands 
 332     Bare rocks

 411     Inland marshes

 412     Peat bogs

 421     Salt marshes

 422     Salines

 423     Intertidal flats

 521     Coastal lagoons

 522      Estuaries

Classes 331 and 332 when testing presented a problem: beaches and dunes extended on long stretches of coast not obligatorily in juxtaposition with coherent wetland sites. Bare rocks can be found in all kind of places, not only in wetlands. With the aim to identify core wetlands we extracted from CLC only the classes 213, 411, 412, 421, 422, 423, 521 and 522.  CORINE was used to extract a core wetland map. 

>>> figure 1 shows the different phases of the process on the example of Doñana

Since wetlands are not restricted to CLC boundaries and some interstitial land should be included, which are difficult to identify with CLC, it was proposed to use the smoothing methodology of CORILIS. The probability to find more wetland classes was looked at in a radius of 5 km. The threshold was fixed to >5% for each wetland class. The pink area in figure 1 shows the extent of this smoothing area around the core wetland.
To complete the picture, we aggregated classes 331 and 332 when they were adjacent to the core wetland . Methodological question: should the smoothing be done after aggregating adjacent classes?
Then a geographical boundary has been produced independent on where the information is.
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2.3.1
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x
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x

2.3.2

Scientific research

x

x

x

x

2.3.3

Traditional Ecological Knowledge

x

x

x

…
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Regulating

3.1

Cycling

3.1.1

Soil retention & Erosion control

x

x

x

3.1.2

Hydrological regulation

x

x

x

3.1.3

Saline equilibrium

x

x

x

3.1.4

Pollination for useful plants

x

x
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3.3.1

Flood buffering
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x

x
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3.4.1

Habitat maintenance
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x
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x
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…
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Figure 1. Process of identification of wetland SES for Doñana
b) Second approach: statistical units  
Socio-ecosystems are considered as statistical units, or units in whom we can find socio-economic information and ecosystem information, or/and for which it is possible to collect statistics. At the same time, these SES units are also useful to populate them with new data when needed for further analysis.
A number of shape files have been produced for the 4 pilot sites, the first one taking into account the municipality’s boundaries and the second one, the boundaries of the natural protected areas (NPAs). 
>>> Figure 2: Shape files for Municipalities in Doñana
For the whole Doñana, 12 municipalities have been identified as having a close relation with the use of Doñana ecosystem services, and then considered as socio-ecosystems. If only the heart of Doñana, the marsh area (“la marisma”), is considered, only 9 municipalities are characterized as socio-ecosystem. Taken into account the marsh socio-ecosystem formed by these 9 municipalities, the shape of the SES is very similar to the shape obtained with CLC in the approach (a)

The unit formed by the Natural Protected Area provides interesting data on ecosystem monitoring and on the status and health of these ecosystems. On the contrary, there is a total inexistence of socio-economic data as the protection has been done without integrating any villages inside. Therefore for the characterization of socio-ecosystems, municipalities are the best exponents of the interactions between  society and nature.
>>>Figure 3: Shape files for NPAs in Doñana 

Identification of most important ecosystem services in Mediterranean wetlands

To measure the value of ecosystem services (ES) of wetlands, there is the need to identify which ecosystem services are the most relevant in the 4 pilot sites.

There are a number of steps to elaborate a nomenclature of  wetland’s ES which are the following:

1. Identify the different ecosystems in each site

2. Identify services generated by these ecosystems

3. Identify population that use the ES

To identify the different ecosystem present in each site, our criteria of selection for Doñana has been based upon the hierarchical classification of ecosystems from Klijn & Haes (1991, 1994), which highlights the concept of ecosystem functions. Something to add, Erik? 
Then the identification of the services produced by these ecosystems has been done on the basis of the “Millennium Assessment”. A change has been made with regard to the life support services. In fact, life support services are basically linked with the functions of the ecosystems. They cannot be contemplated as ES as they are internal, ensuring the functioning of the ecosystem. For this reason this category of services has been removed from the definitive list to be used in this report for accounting.
Last step of the process is to identify the population that uses these services, being the local beneficiaries of wetland’s ES.
>>>Figures 4 & 5: List and working nomenclature of ES for wetland SES
The two tables show a list of ecosystem services related with provisioning, cultural and regulating service types. For each type, a number of ecosystem services is listed.  As seen, wetlands offer a long list of ES, it is thus important to understand which are more closely linked with biodiversity.   This data is given in th first column. The other 3 colums indicates if the service has a market price, a non-market value and/or a shadow price. 
Estimation of the value of ecosystem service
A study done in the mangroves in Southern Thailand shows how much it is important to value ES showing how externalities are excluded of the price of the product. It demonstrated what is the essential difference if we consider the value of all the services to take a decision. Actually, in the decision making only the value of these services which have an expression in the market are taken into account (provisioning services). Therefore it can result more profitable a politic that support the shrimp farming at the face of a politic of conservation of mangroves. If we also consider the value of regulating services and cultural services, the situation would change, because mangroves generate more social benefits than farms. If we discount also the subsidies they receive and the other associated costs due to contamination and we need additionally a potential process of restoration the situation changes brutally. 
Data from the study by Sathirathai, S. and E. Barbier 2001. Valuing mangrove conservation in Southern Thailand. Contemporary Economic Policy 19 (2): 109-122.

>>> Figure 6 Valuing mangrove against shrimp farming
To be done: 











· Estimation of ES values ( benefites and costs  on some wetlands example

· Example of a ES concrete (producing:rice: cultural: ??; recycling : nutrient cycling /flood prevention

· Simple scheme with results (market price, shadow price. As ex.  manglars
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1

Provisioning

1.1

Food

1.1.1

Hunting prays

x

x

x

x

1.1.2

Gathering/ picking up goods

x

x

x

x

1.1.3

Fishing

x

x

1.1.4

Seafood

x

x

1.1.5

Livestock 

x

x

x

1.1.6

Agriculture

x

x

x

1.1.7

Aquiculture

x

x

…

1.2

Materials

1.2.1

Fresh water

x

x

x

x

1.2.2

Salt works

x

x

1.2.3

Construction materials ("Arids")

x

x

1.2.4

Fiber crops

x

x

x

1.2.5

Tree plantations

x

x

…

1.3

Forest trees-related

1.3.1

Timber

x

x

1.3.2

Fuel / wood

x

x

1.3.3

Cork

x

x

1.3.4

Pines

x

x

…

1.4

Plant-related

1.4.1

Genetic resources

x

x

x

1.4.2

Medicinal & cosmetic plants

x

x

x

x

…

1.5

Physical support

1.5.1

Communication

x

x

x

1.5.2

Housing

x

x

x

x

…

2

Cultural

2.1

Amenity

x

x

x

x

3

Regulating

3.1

Cycling

x

x

x
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