Modelling the ecological and socio-economic functioning of reedbeds
Most Mediterranean reedbeds have been the subject of economic activities for centuries. Reed harvesting, grazing, hunting and projects for the conservation of some species of animals of high natural heritage value are at the origin of management practices which interact and which tend to have negative effects in the long term. So, understanding and forecasting how the reedbeds, and the fauna that they host, respond to natural and anthropic  
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The solutions to the environmental problems which call for scientific research are not only ecological, but also, and in fact mainly, of a social and economic nature. This is why the effective conservation of reedbeds occurs through an understanding not only of the ecosystems but also of the socio-economic context of their exploitation, particularly the interaction between management practices and the environment. However, the inclusion of all these aspects presents new challenges for developing efficient environmental policies. Because of the complexity of the dynamics in play, modelling seems appropriate for developing hypotheses about the interactions between players and the environment, with the aim of improving understanding of the relationship between the systems studied and the spatial and temporal scales. The multi-agent approach is an innovative way to integrating natural and socio-economic dynamics. The spatialised multi-agent models enable sites to be integrated into interrelations by considering not only the players but also the interactions among the players. 
In order to take into account the complexity of natural systems, for several years now modelling has been individually based. The multi-agent approach consists in describing, modelling and analysing a complex system by basing itself on Distributed Artificial Intelligence’s principle of the individualisation of systems, in which the system consists of an ensemble of interactive elementary units. These individual entities are the agents. These agents are defined by their attributes and modes of interaction. Interactions can occur between them (communications, exchanges of goods) or with their environment (perceptions, actions). The environment can include passive and reactive agents integrating biological processes (e.g. vegetation growth in relation to water management). The agents are assembled within a structure which has been specifically established or which can emerge during simulations as a result of the interactions. The implementation and observation of the agents enables simulations to be generated (to produce an image of the system at some time in the future) and support to be provided facilitating the exchange of viewpoints between scientists and those involved on the ground (management tool).
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The multi-agent model REEDSIM, developed on the CIRAD’s CORMAS platform, simulates a socio-economic dynamic between the hunting and farming agents, through the market of hunting-right leasing, in interaction with an ecological and spatial dynamic. It permits to visualize the interactions among the various components of the eco/socio-system, to test the long term effects of various management and use scenarios on the reedbeds and their fauna and finally it provides a companion multidisciplinary approach in negotiation processes.
A computer-assisted role play to promote the rationale use of reedbeds
Within the context of the Life Nature Bittern project, the educational team of the “Amis des Marais du Vigueirat”, in association with the Tour du Valat, have produced educational modules on the theme of the Bittern and its habitat. Among these modules a computer assisted role play was developed in collaboration with the INRA Ecodéveloppement, Avignon and the CIRAD-TERA-ER, Montpellier in a CORMAS simulation framework.

This simplified version of the muti-agent model permit to simulate the short and long term effects of the reedbed management resulting from the decisions made by cattle raisers, reed harvesters, waterfowl hunters and naturalists. The model relies on a spatial representation of a typical weltand in a virtual landscape divided in two hydrologically-dependant estates, one private the other public. Each estate is divided into eight management units which can be embanked if the players wish to manage their water level independently from their neighbours. Various water management scenarios are proposed on a seasonal basis, each one being associated with a particular use of the wetland. Decisions about landuse and water levels are made by the players at the level of the estate and the management units. These decisions are resulting from the negotiation between the different players and are integrated into the model. Their impacts on the wetland and its fauna are simulated by computer, and the resulting costs and benefits for each player are calcultated. The role play’s objective is to gradually increase awareness of: (1) the biological and hydrological interdependencies and their spatio-temporal dynamics; (2) the technical, economic and socio-cultural constraints on the different uses of the natural habitats; and (3) the necessity, which arises from all of these, for dialogue and negotiation in order to establish common management rules.
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Contact: Raphael Mathevet (raphael.mathevet@cefe.cnrs.fr)
To find out more about the role plays and the simulation models in CORMAS : http://cormas.cirad.fr
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