
HAL Id: hal-03788187
https://hal.inrae.fr/hal-03788187

Submitted on 26 Sep 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Modelling as a tool to explore adaptation of
Mediterranean sheep farming systems to climate change
Amandine Lurette, Frédéric Douhard, Laurence Puillet, A Madrid, M Curtil,

Fabien Stark

To cite this version:
Amandine Lurette, Frédéric Douhard, Laurence Puillet, A Madrid, M Curtil, et al.. Modelling as a
tool to explore adaptation of Mediterranean sheep farming systems to climate change. EAAP, Sep
2022, Porto, Portugal. �hal-03788187�

https://hal.inrae.fr/hal-03788187
https://hal.archives-ouvertes.fr


Modelling as a tool to explore adaptation of Mediterranean sheep farming systems to climate 

change  

A. Lurette
1
, F. Douhard

2
, L. Puillet

3
, A. Madrid

4
, M. Curtil

1,4
, F. Stark

1 

1 
UMR SELMET, Université de Montpellier, INRAE, CIRAD, L’Institut Agro - Montpellier, Montpellier, France 

2
 UMR GenPhySE, Université de Toulouse, INRAE, ENVT, Castanet-Tolosan, France  

3  
UMR MoSAR, Université Paris-Saclay, INRAE, AgroParisTech, Paris, France 

4 
Idele, Service fourrages et pastoralisme, Toulouse, France 

amandine.lurette@inrae.fr  

Mediterranean pastoral farming systems are increasingly subject to strong climatic constraints, which 

impact their access to grazing resources. To develop livestock farming systems adapted to climate 

change, combining resilient herds and an efficient use of various feed resources is central. Different 

combinations can be explored by modelling the impacts of climate change on feed resources and 

adaptation levers at the different levels of the farm organization (animal-herd-livestock system) 

however, this is methodologically challenging. This study aims at developing a simulation tool to 

represent, from animal to farm components, the multi-level implications of adaptation levers that can 

be mobilized by Mediterranean small ruminant farmers. These levers can be related to animal biology 

and/or management strategies. The simulation tool enables to evaluate relative and combined effects 

of levers on farm resilience and efficiency. It was developed with GAMA, an agent-based computer 

language, to allows the representation of each individual components (animals and areas) of the 

farming system. The simulator was calibrated on two contrasting pastoral sheep systems in the South 

of France: one grazing system uniquely based on rangelands and one complemented system with 

both rangelands and forage production. For these two contrasting situations, we tested the effects of 

three levers: (i) increasing the part of pastoral surfaces, (ii) shifting the grazing periods, and (iii) 

decreasing the flock size to better match with resources availability. The simulator was able to mimic 

the functioning of livestock farming systems and to evaluate for each situation the impact of adaptation 

levers on farm efficiency and resilience. Based on this prototype, other situations could be simulated 

according to climate change scenarios in the Mediterranean area and adaptation levers could be 

explored to address specifically these challenges at the farming system level.  
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