Objectives of the study

• Designing sustainable agricultural land systems at the regional scale accounting for parameters at field, farm and regional scales (scale integration)

• Assessing the response of these agricultural land systems to sustainability issues by taking into account the location of cropping systems (spatially explicit approach)

Farm typology

Geographical field database

List of sustainability issues

Regional bioeconomic model

Regional sustainability indicators

Equations describing cropping system allocation

Optimization function of the overall farmers' income

Agricultural land systems

Responses to sustainability issues

Data on cropping system performance

Overview of the method Response to sustainability issues with the "innovative scenario"

• Increase of :

-Agricultural added value of local products by 250% -Potential energy production by 12% -Overall agricultural added value by 110%

• Decrease of:

- • Modeling approaches for integrating a wide range of knowledge in agronomy, agricultural economics and environmental sciences :

-Cropping system performance -Cropping system location -Impact of cropping system on ecological processes & sustainability issues -Farmer's decision processes -Farm management

• Multi-scale modelling & spatially explicit method : => better identify the impacts of farming activities on the contribution of agriculture to sustainable development of regions

• High potential for helping decision-makers… in their decisions

• Potential for learning information on farming impacts

• Bring new research questions: identify knowledge-gaps

• Results at the regional scale can strongly impact the research of :

-New cropping practices (e.g. new cultivar, machinery…) -Innovative cropping systems (IPM cropping systems) -Well organized sectors …

• An agriculture-based contribution to land system architecture for sustainable islands Discussion:

Thank you for your attention !

••

  Increase food and energy self-sufficiency •Increase local employment and added value •Decrease dependence from subsidies •Protect water bodies, biodiversity, landscape… Description of characteristics of cropping system and their location • Characteristics & performance: • Litterature on the performance of banana (Blazy et al., 2009), orchards (Le Bellec et al., 2012), Sugarcane (CTCS, 2011), Yam (Barlagne, 2014) • Farm surveys for: pineapple & other tubers • Expertise with the Delphi method for crop-gardening  32 cropping systems with information on yield, pesticide & fertilizer use, workforce needs… Allocation rules: if-then rules (Leenhardt et al., 2011; Murgue et al., 2015) -Fuzzy expert knowledge -Descriptive and multivariate statistics Results : Regional bioeconomic model MOSAICA • Multi-scale model of the crOpping Systems Arrangement and Its Contribution to sustAinable development • It simulates the choice of cropping systems by farmers and their allocation to farmer's plots • Optimization of quantitative variables : farmer's income

  Risk of crop contamination by 100% -Risk of pollution in rivers by 25%Spatial variation of the response to « the decrease of the risk of pollution in rivers » issue

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Scenario results : 2°) Building a sustainable agricultural land system

• Mix of scenarios to select relevant levers:

-Normative : reaching a given objective -Exploratory what if scenarios -Optimized scenarios: what is the optimal response to a sustainability issue => When levers help reach a target objective, have an overall positive impact on the contribution of agriculture to sustainable development => selected

• The "Innovative scenario" is a combination of the following levers:

-Change in subsidy regime towards local food crops -New crop gardening cropping systems -Energy crop and electricity plant production with biomass -Increase of workforce for crop management (+ 1000 units of workforce)