Rémi Duflot 
  
Catherine Avon 
  
Philip Roche 
  
Laurent Bergès 
  
Combining habitat suitability models and spatial graphs for landscape conservation planning: a methodological framework

In response to the negative effects of habitat fragmentation on biodiversity, ecological network conservation and restoration has become a central objective in biodiversity conservation planning. Evaluating landscape functional connectivity for species and mapping ecological networks are key steps towards effective implementation of relevant actions, but both remain challenging. Habitat suitability models and spatial graphs are thought to provide conservation practitioners with useful information for landscape planning, but these spatial modelling methods are limited if they are considered independently from each other. To tackle their respective drawbacks, we propose to combine habitat suitability models and spatial graphs in a four-step methodological framework.

Case study:

The proposed framework is illustrated with a case study. 

Connectivity analysis and site prioritization (Graphab)

Patch 1: important in terms of habitat quality (area and suitability) and for ecological network connectivity. Such patches have high priority for conservation. Patch 2: important in terms of habitat quality but less important for ecological network connectivity. Such patches have priority for conservation, especially if suitable habitat for the species is scarce. Patch 3: less important in terms of habitat quality but very important for ecological network connectivity. Such patches have priority for conservation, especially if suitable habitat is sufficient but fragmented.

Linkage A: important in terms of ecological network connectivity and with low cumulated cost for movements. Such linkages have high priority for conservation. Linkages B: important in terms of ecological network connectivity and with high cumulated cost. These linkages are important, but may be functionally limited: restoration efforts should be considered. Linkages C: not important in terms of network connectivity and low cost. However, the loss of all these linkages may greatly affect the total connectivity of the network. 

  Sites: Mediterranean area 200 km 2 (15 x 13 km) -Forest-dominated landscape -Increasing urbanization -Declining agriculture Species: Lullula arborea -Woodlark -Open and semi-open habitat species -Protected in France -Target species for connectivity in the study region Conclusion: We anticipate that the quantitative-based graphical outputs of the proposed framework can valuably support landscape planning decision-making, complement local expert opinion, and help federate various relevant stakeholders only data analysis -Cross-validation: AUC / omission rate