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A large restoration project started in 2011 in the former saltworks of Salin-de Giraud, located in the southeast of
the Rhoéne delta, within the Camargue Regional Natural Park and the UNESCO's Man and Biosphere Reserve.
This site represents a vast coastal area of 6,500 ha in the municipalities of Arles and Saintes-Maries-de-la-Mer,
partially transformed and used for industrial salt production from 1950 to 2008. It was characterised by a strong
artificialisation, with seafront dykes and disconnection among different water bodies used as ponds for salt
extraction. After the acquisition of the area by the French Coastal Authority (Conservatoire du Littoral), a

fundamental shift in the vocation of the site from salt production to wetland restoration guided the new
management strategy, turning the forming saltworks into a buffer zone to mitigate storms effects and also sea
level rise.

Main objective of the works, still on-going, is the restoration of the natural characteristics and processes of the
ecosystem to ensure connectivity among different water bodies, increase the natural resilience and reduce the
effects of climate change and the risks of natural disasters. Interventions have been implemented according to
the Nature Based Solution (NBS) approach and included restoration of gravitational water flows and
abandonment of seafront dykes leading to the creation of a natural littoral. Positive effects have been already
detected, from an environmental, social and economic point of view. Restoration works have also created a new
space for recreational activities and provided opportunity for knowledge development in the field of coastal
dynamics and management.

Case Study Description

Challenges:

About 70% of the Camargue delta is located at an altitude of less than 1m, so that the area is extremely
vulnerable to flooding. Since 1860s, the Rhone delta has been almost completed polderized due to the
construction of dykes historically built to prevent the coastal zone from flooding. This caused a strong reduction
in sediment inputs from the Rhone river, affecting dune formation and accelerating coastal erosion. Moreover the
Salin-de-Giraud area was intensively transformed during period of industrial salt production (with major
transformations between 1950 and 1970), with the creation of evaporation and crystallisation ponds for salt
extraction. Water dynamics and ecological conditions were severely altered: water bodies used for salt extraction
were disconnected from the surrounding sub-watersheds, dykes along the coast allowed for a complete artificial
control of sea water surges and sea water was artificially pumped during spring and summer.

Main challenges after the acquisition of the site by the Conservatoire du Littoral were therefore related to a basic
shift in the site vocation, from salt production to wetland conservation through adaptive management and a NBS
approach.

According to a 2018 study of the Geological and Mining Research Bureau 31 (BRGM) Camargue is expected to
be progressively more vulnerable to coastal erosion and marine submersion risks due to climate change.
Extreme sea level rises, defined as 100-year storm surge, in the high-end sea level rise regionalised scenario (95
th percentile projection of RCP 8.5) are projected between 1.6 and 1.8 m by 2100, according to a study
assessing flooding risk for Mediterranean UNESCO World Heritage sites 4. Models of marine water submersion
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related to extreme events and projected sea level rise were carried out by the BRGM using LIDAR images.
Models served to guide the management strategy and the process of disaster risk reduction.

Objectives:
The following management objectives were set for the restoration project of the former saltworks in Camargue:

¢ Restore the natural hydrological functioning of the system, reconnecting the site with surrounding water
bodies (inland lagoons, the Rhone river and the Mediterranean sea);

¢ Restore the natural ecosystem characteristics of coastal lagoons and sandy coastline, including dunes,
salty vegetation and saltmarshes;

¢ Maintain or increase the site functioning as breeding site for water birds;

¢ Implement adaptive management to protect the coast from storms and sea level rise;

e Contribute to sustainable development, including the development of eco-tourism and recreational
activities.

As a whole, the works have been carried out in order to restore the natural characteristics and resilience of the
ecosystem to promote an “accommodation space” strategy in the face of climate change and increased risks of
natural disasters.

Solutions:

The restoration process was put in place by the Regional Natural Park of the Camargue (coordinating manager)
working in partnership with the Tour du Valat Research Institute and the National Society for Nature Protection
(co-managers) under the aegis of the Conservatoire du Littoral (landowner).

Artificial sea water pumping into evaporation ponds used for salt extraction was stopped and a wide plan of
activities was defined and started being implemented to restore gravitational water flows and other natural
processes. Main works include: (i) channel dredging, (ii) construction of new and rehabilitation of previously
existing connections between former saltworks and surrounding brackish and freshwater ecosystems, and (iii)
abandonment of seafront dykes allowing the water to move freely between lagoons of the former saltworks and
the Mediterranean Sea. Moreover, the dyke that was built in 1859 to protect people and property, located further
inland, will be adapted to ensure flooding protection in the Rhéne delta.

Such hydraulic works allow for the reconnection of the former saltworks hydro-system to the lagoons located in
the nearby Camargue Nature Reserve and to the sea. The reconnection of water bodies leads to the reshaping
of water paths in a natural way, according to an NBS approach. Newly emerged soils and restored waterways
become “new” habitats for vegetation, fish, birds and other wildlife populations. Following this approach, the
coastal ecosystem is expected to become more resilient to better face the impacts of sea level rise and sea
storms, including associated floods.

Works are still ongoing; planned actions for the next future include: (i) further adaptation of inland protection
dykes, changing their location; (ii) continuation of hydraulic restoration works and (iii) creation of cycling routes
for sustainable tourism and recreational activities. New models to fine-tune the analysis of submersion risk
according to new knowledge development on sea level rise are expected to guide these actions in the future.

An environmental monitoring is being implemented to assess the hydrological and ecological dynamics of the
site and will be maintained to evaluate the effectiveness of the new hydraulic works planned for the near future.
This will include the assessment of hydrological and climate buffer functions of the restored ecosystems, as well
as trends in some biodiversity indicators such as occurrence and distribution of migratory fish species.

Importance and relevance of the adaptation:
OTHER_POL_OBJ;

Additional Details
Stakeholder engagement:
A dialogue with local actors and inhabitants of the nearby village of Salin de Giraud was established in order to



increase awareness and acceptance of the local community. Public meetings, guided tours, photo exhibitions,
and workshops were organised, with the production of information panels, brochures and videos to properly
inform population, increase awareness on climate change issue and share management choices.

Success and limiting factors:

Several success factors favoured the realisation of the restoration works, in particular as they have been
considered beneficial by the environmental community (re-naturalisation of the ecosystem), the scientific
community (knowledge development) and the society at large (buffer area mitigating the effects of storms and
sea level rise and new area for recreational activities) The possibility of saving public funds, investing in a less
expensive intervention compared to the maintenance of seafront dykes, surely encouraged the adoption of this
approach.

Even if several initiatives to inform the local community were organised, the implementation of the restoration
project encountered a certain resistance from the inhabitants that struggled to accept that the seafront dyke was
abandoned. A need to improve the communication and collaboration with nearby community to increase
acceptance to continue the works, clearly emerged.

Moreover, several uncertainties about the response of the ecosystem to the restoration interventions actually
exist due to a still limited understanding about sea level rise impacts on wetlands. The environmental monitoring
of the site, currently underway, is contributing to improve the existing knowledge on ecosystem functioning,
supporting the effectiveness of the NBS approach. More realistic projections of wetland response to climate
change could help in designing future effective management actions.

Budget, funding and additional benefits:

From the economic point of view, the new management strategy was considered a less expensive option
compared to the integral maintenance of the seafront dykes. An investment of 7 to 13 million euros, plus 80 K€
to 140 K€ for annual maintenance has been estimated in order to maintain and adapt the inner protection dyke
system (about 16 km linear extension). The cost for hydraulic reconnection works were estimated to be less than
1.5 million €.

Benefits of the restoration have been evaluated from the environmental, social and economic perspectives. From
the ecological point of view, monitoring results indicated improved functioning of the restored coastal lagoons
and marsh ecosystems: successful saltmarsh vegetation succession, healthy benthic invertebrate community
and submerged macrophyte cover in the lagoons, improved hydrobiological connectivity between the water
bodies with a potentially nursery role and migratory path for fish species. From the social point of view, the
restored area provides recreational opportunities for the local community and tourists that can freely access
parts of the site, with an increased aesthetic and landscape value of the Rhéne delta. The project also created
the opportunity for the development of new scientific knowledge on the coastal wetland dynamics. The economic
benefits of the ecological restoration include not only an important reduction in the use of public funds for the
protection against flood risks, but also the provision of multiple ecosystem services offered by restored wetlands,
including those related to above mentioned tourist and recreational activities.

Legal aspects:
Engineering works needed for the hydraulic restoration of the site had to be declared or authorized after simple
environmental impact assessment to comply with the EU Natura 2000 and Water Framework Directives.

The coastal restoration project is fully consistent with the guidelines adopted by the Direction départementale
des territoires et de la mer (DDTM) of the Bouches-du-Rhoéne, which is the authority in charge of marine
submersion risk management in the Camargue. The strategy consists of allowing the coastal line to move freely
with the natural formation of sandbars, while maintaining and reinforcing existing infrastructures to protect people
and property further inland.

Implementation time:
Restoration works started in 2011 after the Conservatoire du littoral became the site owner and they are still



ongoing. New hydraulic restoration programs are planned to start by 2022 based on the current feasibility study,
to improve freshwater management at the periphery of the site.
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