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Stories in boxes from the report
The Camargue dramatic wetland loss during the "The Glorious Thirty"
After the end of the Second World War, and all along the national economic growth period named as the “The Glorious Thirty” (1950-1980), the Camargue wetland system got progressively dried, and transformed into urban, industrial and agricultural areas. Between 1942 and 1984, 40.000 ha of natural wetlands were lost (Figure 3). The transformation of natural wetlands into rice and dry crops, cattle farms, salt works and industrial areas was never assessed under a comprehensive accounting framework. Ecosystem functions and services got disturbed and degraded for the profit of few provisioning services. The dramatic relevance of such change arises because of the lack of methodological reviews on ecosystem accounting changes: the only research work developed under a time series approach was developed by A. Tamisier in the 1980’s (Tamisier, 1984). Until now, no other research works had dealt with the need to adopt an ecosystem accountability under a strong spatial and timely basis.

The informal economy of hunting permits in Camargue

Private landowners in the surrounding of the Vaccarès central lake maintain artificial freshwater wetlands all along the year for ducks. Foreign hunters get access to such private artificial freshwater wetlands after paying an important stumpage fee, not declared to the authorities. This hunting access informal stumpage fee represents an important source of income in the rural Camargue (Mathevet, 2000). Besides, hunting is strongly affecting duck populations and behaviour (Mathevet & Dehorter, 1999). The lack of comprehensive statistics and robust accounts prevents the implementation of effective policies to control hunting derived income and duck’s population loss.

Wetlands and Bird Flu Prevention

“Wetland depletion has direct implications for migrating wild birds. Wetland habitat worldwide continues to decline, primarily due to agricultural expansion and urban development, resulting in fewer staging areas for migrating birds. In these situations, remaining wet areas associated with rice paddies and farm ponds would be expected to be increasingly attractive to wild birds that lack sufficient natural habitat during staging, nesting and migration activities.” 

David J. Rapport et al. Avian Influenza and the Environment: An Ecohealth Perspective, report to UNEP/DEWA, 2006 http://www.unep.org/dewa/products/publications/2006/
In “Bird Migration Routes and Risk for Pathogen Dispersion into Western Mediterranean Wetlands” (Jourdain E. et al. Emerging Infectious Diseases Journal Volume 13, Number 3–March 2007 – 
http://www.cdc.gov/eid/content/13/3/365.htm). A correlated effect is highlighted: the concentration of migratory birds in the remaining wetlands increases the risks of cross contamination. Bird Flu and Nile Virus are given as examples of serious threats. Threats to human and ecosystem health in this case cannot be disentangled.
As explained by Rapport, wetlands supply a “regulation” ecosystem service essential for limiting present and future risk of birdflu pandemic. This service can be measured and valued according to insurance practices, taking into account population exposed, risk factors and unitary costs of treatment. The availability of this service in due course depends on the appropriate amount of healthy wetlands maintained and restored. Necessary additional costs for this maintenance and restoration can be computed accordingly and accounted as allowances for depreciation which should be imputed to the opportunity cost of other wetland areas use. The map below produced by Wetlands International and FAO, shows up that Mediterranean and Black Sea are at the core of a main global flyway for migratory birds.
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Mediterranean Wetlands and Proteins

“On the north African coast fish and shellfish are an important source of protein for many people. In some parts of the Mediterranean, fishing for own consumption and for sale at local markets and restaurants is still a common practice. 

Mullet, sea bream, sea bass and eel are all flagship fish species of Mediterranean wetlands. Mullet larvae need the sheltered areas of coastal lagoons, where they feed on weed, invertebrates and rich sediments found on the bottom of the lagoon, to grow into adults. It might take a young mullet as long as three years until it leaves the protected environment of the lagoon for the open sea. 

Domestic livestock are grazed on marshes that provide high quality grazing, even during the driest summer months. The Camargue delta, on the Mediterranean coast of France supports approximately 8.000 horses and cattle...” 

Source: MedWet, the Mediterranean initiative of the Ramsar Convention

http://www.medwet.org/medwetnew/en/04.RESOURCE/04.1.wetlandfacts01.html 

Coastal lagoons, estuaries and delta are productive systems for fish and shellfish, both for the needs of local people and commercial production. They are however fragile systems because of the nutriments concentration which makes them productive. In France, for example, the Bouzigues oysters from the lagoon of Thau are famous all over the country. From time to time in summer however, problems may happen in relation to water conditions under the name of “malaigue” (“sick water” in the occitan regional language) which results from the combination of climatic conditions (temperature, no wind) and high concentrations in nutriments and creates hypoxia, a loss in dissolved oxygen lethal for oysters, as well as other shellfish and fish which are one of the pillars of local economy. Since the 1980s, efforts have been done to purify waste water in particular from tourists, numerous in summer in the region but concerns remain and management of the water streams between the sea and the lagoon ecosystem is now considered. In Amvrakikos, Greece, a national park, a similar event. “In the evening of 17 February 2008 […] some 600 900 tons of fish on three fish farms in the area died of asphyxia within a short space of time (two hours) owing to lack of oxygen, which, according to the local Directorate of Fisheries, was caused by rising strata of anoxic water.” (Source: written question by MEP Arnaoutakis to the Commission – 5 March 2008). Pollution is as well an important cause of the drop in fish catches (in particular high value sturgeons) in the Danube delta. In several other places, the development of commercial farming of fish and the pollution that it generates has lead, or is currently leading to drawbacks, not only at local people's economy and nature conservation, but at the commercial activity itself.
How not to calculate a water balance

In the Amvrakikos water catchment area water balance has been calculated and published twice (1985 and 1997). The studies were commissioned by the Ministry of Environment. In the 1985 calculations the water requirements for drinking water, irrigation, industry and tourism were simply added up and subtracted from the calculated total annual river water quantities. Since the result was positive, there was a conclusion that there is adequate water for the ecosystem functions. In the 1997 calculations, a hypothetical minimal water flow equaling 1/3 of the two rivers mean minimal annual flow was calculated and added to the requirements, which still presented a positive result when subtracted from the calculated available water quantities. There was no attempt to calculate the water requirements for the ecosystem functions.

 In reality however, the 1994 measurements have shown that the water reaching the river mouth to the sea were lower than these hypothetical minimal requirements for some parts of the year. It was also shown that only one sixth of the initial mean river water quantity of the river Louros would end up to the sea, which is a change of a rather important magnitude. The impact of such change gradually building up over the years since 1970 was demonstrated in 1998 when several facts were correlated, including loss of lagoon habitat diversity due to increased salinity, decrease of lagoon fisheries production, decrease in numbers of certain bird species. 

On 27 February 2008, between 500 and 700 tons of fish were reported dead, in the fish cages of three of the ten existing fish/culture units in the marine waters of Amvrakikos. The total annual yield of these ten fish farms is 1.100 tons. Scientists have suggested that the fish died of anoxic conditions due to sudden water stratification in combination with cold temperatures.  The amount of 350.000 € has been spent so far just to remove the dead fish from the sea, and it is most likely that these 3 fish farms will not generate any income for this year.  It may well be proven that the reduction of freshwater inflow into the gulf is related to the incidents of these massive deaths of fish in the marine waters of the Gulf occurring today.

The cost of actions proposed to restore some of the ecosystem functions related to freshwater in the lagoons is estimated to 7.000.000,00  € and the investment needed to restore some of these functions in the marine waters of the Gulf is estimated to 1,233,000.000€
Of buffalos and birds: 
Reintroducing buffalos for restoring habitats functions 

Herds of water buffalos were historically known to be grazing freshwater marshes in many Mediterranean wetlands, but they were totally removed from Amvrakikos in the early 70s. This was a result of modernization in livestock breeding systems which used imported and improved cow breeds due to their market benefits. However cows could not withstand the climatic conditions as well as the increased salinity of the wetlands and therefore have been kept in farms, grazing in the hills and adjacent areas.

The extinction of water buffalos in Amvrakikos and the subsequent lack of reed bed management lead to an increase of reed bed habitat within the lagoons, a state which provides poor foraging and nesting habitat for most wetland dependent bird species.

In 2001, 5 water buffaloes were reintroduced in the wetland through a conservation management project co financed by the European. A wooden shed and a freshwater supply ditch were built in an enclosed area of 5 hectares.  The existing plant communities and the effect of grazing were recorded by experimental cages which were placed in the enclosed area. Later, a second shed was built (June 2002) and 10 more animals were installed (July 2002) outside the fence so as not to alter the grazing capacity of the enclosed area under study. 

Water buffaloes have proved to be a useful restoration and management tool, combined with increased freshwater inflow and circulation into the lagoons. They have also proved to be an important ecotourism attraction to the 3000/ year visitors of the site. Interestingly, the buffaloes have been also providing some marginal revenue to the herd keeper due to the rising markets for buffalo meat and cheese which has less fat than that of the cows and buffalo milk and butter which are used in traditional oriental sweets.

Hidden costs of ecological degradation: the case of sedimentation in Doñana 

Orchards and grapevines constitute beside cereals, the basis of traditional sustainable agriculture in Doñana. These secular plantations constitute multifunctional land-covers, as besides provisioning services, they perform important cultural (e.g. aesthetic value) and regulating services, especially preventing soil erosion. 

At present, EU is subsidizing the removal of grapevine and orchards in the river-basins upwards the marsh, contributing to further increase in erosion and sedimentation rates. Inadequacy of Doñana’s traditional agriculture to compete and create profit in liberalised markets is alleged as the main reason for conducting this policy. Nevertheless, its economic rationality would probably be challenged if externalities and restoration costs related to sedimentation/erosion problems were fully considered in decision making.

Alien species and ecosystem services trade-offs: 
Eucalyptus plantations in Doñana 

The introduction of Eucalyptus (specifically E. camaldulensis and E. globulus) in Doñana in 1940s supposed a significant impact on many wetlands. These species displace native vegetation through their greater accessibility to groundwater with their deeper roots, causing an appreciable water-table drawdown (of tens of centimetres). This is the case of the El Abalario-La Mediana-La Rocina area, where much of the natural discharge of water-table waters to the Ribetehilos and Mediana wetland complexes, and other isolated lagoons, had completely dried up due to the introduction of eucalyptus trees. Therefore, this event supposed a considerable negative effect on the water provision service. 

This serious ecological impact does, however, have different ecological and social benefits. On the one hand, those eucalyptuses that are in Coto del Rey or in the Palacio de Doñana occasionally provide support for the nest of a pair of imperial eagles and for breeding colonies of storks, promoting other ecosystem services, such as the conservation of iconic species. On the other hand, the Eucalyptus plantations supplied different provisioning services (pulp for paper, essential oil, and wood for timber). Also they provided employment in this depressed region for about twenty years and created new settlements where the workers lived with their families. Villages like Los Cabezudos, Bodegones, El Abalario and El Acebuche owe their foundations to the eucalyptus plantations (García Novo and Marín Cabrera, 2006).

Currently, in the new conservationist phase, that from the mid-eighties, eucalyptus plantations were cleared in the National Park and, also, in the Nature Park. However, with this decision the production of honey in Doñana has recently suffered an important decrease (see Figure) because Eucalyptus spp. constitutes an important source for nectar, pollen and honey production (Andrés et al. 2006).
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Figure: Decrease of honey production in National and Natural Park of Doñana in the last years.

Increased sedimentation and erosion of resilience in the marsh 
Sedimentation rates in the Doñana marsh have increased dramatically during last few decades, producing resilience loss and undesired regime shifts in ecosystems. Some drivers of this process can be traced back to afforestation practices led by the Romans in the Guadalquivir river basin. 

Nevertheless, sedimentation/erosion problem in the Doñana marsh is primarily the consequence of relatively recent events, namely, 1) channelling of the water courses discharging at the march and consequent speeding up of water flows, 2) land use change to agriculture entailing removal of vegetation cover, and 3) removal of grapevine and orchard plantations upwards the marsh promoted by subsidies.

Increased sedimentation is causing the loss in the heterogeneity in the topography of the marsh, leading to the loss of habitats suitable for diverse plant species. This homogenisation reduces response diversity when facing perturbations (droughts, floods, grazing) and thus erodes resilience to buffer disturbance. Seed banks of the soil are considered as key ecosystem components for the resilience of the marsh, due to their capacity to survive after severe drought or floods and to regenerate the pastures of the marsh. Increased sedimentation is contributing to bury the seed bank at a depth they can not germinate, leading to loss of vegetation cover. As vegetation decreases, phosphorus is increasingly released to the water, leading to regime shifts from clear water states to turbid water states. The latter stable state can be considered a less desired one from ecological and economic perspective, as the capacity to provide ecosystem services declines (refugee for biodiversity, clean water, etc.).
	Sediment surface (ha)
	25/08/1984
	27/09/1996
	27/08/1999
	19/08/2002

	Partido
	48,37
	90,74
	520,44
	88,77

	Laguna de los Reyes
	1,08
	0
	1,48
	0,87

	Soto Grande
	0
	2,26
	28,33
	14,75

	Soto Chico
	0
	0
	7,56
	2,97

	Canal Mimbrales
	0
	0
	2,73
	10,03

	
	49,45
	93
	560,54
	117,39


Increase of fan sedimentation surface in Doñana marshes. Source: (Doñana Biological Station, http://www-rbd.ebd.csic.es/Seguimiento/seguimiento.htm). 

The Acipenser sturio (sturgeon) in the Guadalquivir estuary: history of losing a fishing service.

Historically, in the Guadalquivir estuary sturgeons (Acipenser sturio) were fishing near Sanlúcar de Barrameda. Until the thirties, this species was occasionally caught in the sea by trawlers (Classen, 1944) and by fishing lines near Sanlúcar de Barrameda.  In 1932, a dam in Alcalá del Río was finished, at 100 km away from the sea. It represents a barrier to this species because it could not reach the spawning areas above the dam. In the same year, a caviar and smoking plant was opened in Coria del Río (70 km from the river mouth), and an industrially fishing started, gaining an excellent reputation (Fernández-Pasquier, 2000). For a few years after 1932, local fishermen still continued to catch young sturgeons in the estuary using a kind of spoon nets, which also was used for mullets (Mugilidae) catching (Classen, 1944). Consequently, catches close to the dam rapidly declined, while those in the lower estuary increased (Elvira et al., 1991).  

Between 1932 and 1972, the capture of 3098 females and 1074 was recorded. The annual evolution of the captures is shown in figure, where a major annual increase in the first years can be seen. In the 1950s, the sturgeon catches suffered a decreasing trend, reaching a critical point in 1962, when captures reduced in less than 20 per year.
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Figure. Annual variation of the number of captured sturgeon fishes. Source: Fernández-Pasquier, 2000.

The factory remained open until 1972, when catches were disappearing. The last records were in 1974 and 1975 (Hernando, 1975) and 1992 (Elvira and Almodóvar, 1993), one fish each year.

Several scientists have blamed the Alcalá Dam as a major cause of decline of sturgeon in the Guadalquivir river (Lozano, 1944), while others have also involved as possible causes the over-fishing in the lower estuary (Classen, 1944), increasing water pollution (Lozano, 1956), and gravel extractions on spawning areas (Gutierrez, 1962). The drastically reduced water flow as a consequence of drought and river regulation could be another important cause limiting the access of individuals to their spawning sites (Fernández-Pasquier, 1999).

Currently, sturgeon is protected by Spanish Law since 1983 and by Andalusian Law since, considering as critically endangered species in the National and Andalusian Red Lists (Granado, C. in CMA, 2001).

Doñana: strawberries and rice

“Yet Coto Doñana is still under threat. In a country beset by droughts on a regular basis, the main problem in Doñana is the misuse of water. 

Strawberries
In recent years, strawberry farms have sprung up in areas around the park, growing the fruit out of season in response to the demand from northern European consumers for a year-round supply of strawberries. Strawberries are a thirsty crop, and farmers have to extract massive quantities of groundwater, often illegally, to irrigate their plants. This is having a severe impact on the park. Many of the rivers and streams running into Coto Doñana, including one of the most important ones, La Rocina, have experienced reduced flows of up to 50%, leading to a drying out of the wetlands. 

The explosion in the number of strawberry farms has also lead to a loss of natural habitat, as many are set up on public land, with the farmers simply clearing the forest illegally to make room for their plants. This is a particular problem when the fields are grown in migration corridors - corridors of natural habitat which provide a vital link for the wildlife of Doñana, including the lynx, to other natural areas.” 


Rice
“The other main crop related to water in Doñana is rice, which is grown to the east of the National Park. The area was once open marshland, and numerous streams transferred water from the Guadalquivir River to the national park area. Now the streams are gone and the area has effectively been transformed into a vast rice paddy of more than 35.000 hectares of monoculture. The rice farmers recently switched to Integrated Production, thereby reducing many of the environmental impacts of the crop, such as diffuse pollution of chemicals. However, the rice continues to use a lot of water.”

“Although artificial in origin, rice paddies in Doñana have become an important habitat for waterfowl. The current situation could be very much improved if the 35.000 hectares of rice paddies were reduced to some extent, thus reducing their water consumption and allowing for a more diverse landscape with a mosaic of uses which would be much more beneficial for biodiversity. Rice paddies could be alternated with natural grazing lands, extensive aquaculture pools or mixed rice/crab production paddies. The environmental impact of the remaining rice paddies could be reduced significantly if the farmers use more efficient irrigation systems and, eventually, switch over to organic farming.”

source: WWF/ One Europe More Nature

https://access.eea.europa.eu/get/uri/http://www.panda.org/about_wwf/where_we_work/europe/solutions_programme/one_europe_more_nature/sites/coto_donana/index.cfm 
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