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Agriculture acounts for : 84% of N 2 O emitted in France 80% of CH 4 3% of CO 2 21,2% of GHG in France French breeding accounts for 10% of GHG Contribution of agriculture to global GHG emissions in France A.-I.

The greenhouse effect is a natural phenomenon and has positive impact on the Earth's surface that would be -18°C otherwise Half of incoming solar radiation passes through the atmosphere then is absorbed by the Earth's surface and warms it 1/3 is reflected to space by the atmosphere and the Earth, the remaining part is absorbed by the atmosphere To compensate for this incoming energy, the Earth emits infrared radiation (IR) Some gases in the atmosphere called greenhouse gases aborb most of this IR and reemit it in all directions, warming the Earth's surface : This is the greenhouse effect  What is expected ?

• ↗ temperature whatever the scenario  The climate change impacts that could be simulated

•

•

Environmental conditions for grass growth (climate, soil, management)

•

Grassland growth, standing biomass and yield (quantity and digestibility)

A•

  Lifetime and GWP of GHGs • GHG are assigned a global warming potential (GWP)= cumulated radiative forcing (ability to warm the climate system) over a specific time horizon • It is expressed relatively to the GWP of CO 2 (fixed to 1) • It is computed for different time horizons (20-yr, 100-yr or 500-yr), and accounts for the lifetime of each GHG En comparaison des prairies, les grandes cultures sont une source faible ou forte de C selon l'état initial du sol. Le C s'y constitue lentement mais s'y vide rapidement (labour) Les prairies temporaires à rotation rapide sont un modèle comparable Le stockage du C réduit les émissions de CO 2 donc l'implication de l'élevage dans le CC Chez les prairies, le stockage se fait dans le sol, lentement mais en très grande , Tallec, Guix & Soussana GCB 2011  Maintien de la fonction puits de C au cours du temps (2t C ha -1 an -1 )  Le stockage de C est supérieur en gestion extensive (non significatif) sauf en année sèche (2003, 2005) où la tendance s'inverse Bilan de carbone sur 6 années (SOERE-ACBB, Site Laqueuille) PUITS SOURCE INTENSIF : 1 UGB ha -1 210 kg N ha -1 EXTENSIF : 0.5 UGB ha -1 pas de fertilisation Grassland C sequestration is influenced by climate and management A.-I. Graux / Modelling climate change impacts on grasslandsexample of the ModVege model .012 Context and objective • launched during COP21 in December 2015 and supported by almost 150 signatories (countries, regions, international agencies, private sectors and NGOs) • ↗ global soil organic matter stocks by 0.4 % per year as a compensation for the global emissions of GHG by anthropogenic sources The per mille or 4 per 1000 initiative Source: Minasny et al. 2017 A.-I. Graux / Modelling climate change impacts on grasslandsexample of the ModVege model .013 The per mille or 4 per 1000 initiative Sources: https://www.4p1000.org/ https://www.youtube.com/watch?v=AY9YVwJZDvw https://www.youtube.com/watch?v=ORncZnlKOZg A.-I. Graux / Modelling climate change impacts on grasslands journées et les nuits froides ont diminué tandis que les journées et nuits chaudes ont augmenté, la fréquence des vagues de chaleur s'est accentuée Evolution des températures moyennes annuelles en France métropolitaine Le réchauffement du système climatique (continents, océans) est sans équivoque 12 des années de 1995-2006 figurent parmi les plus chaudes depuis 1850, date à laquelle ont commencé les relevés instrumentaux Variabilité s'accompagne de : Une élévation du niveau de la mer et de la réduction du manteau neigeux et des calottes glaciaires Une acidification des océans liée à la dissolution du CO 2 Une baisse graduelle de la circulation thermohaline ('Gulf Stream') Une augmentation des épisodes de fortes pluies dans la plupart des régions Une augmentation de l'activité cyclonique tropicale dans l'Atlantique Nord Climate change is not limited to global warming Source: IPCC 2007 narrative storylines : A1, A2, B1 and B2 to describe the relationships between emissions and their driving forces : the demographic, social, economic, technological, and environmental developments  Scenarios = alternative images of how the future might unfold. All the scenarios based on the same storyline constitute a scenario "family"; The corresponding climate is simulated by different global climate models Very heterogeneous world ; increasing global population ; regionally-oriented economic development ; more fragmented and slower economic growth and technological changes A1B (medium) Global population increases until 2050 then decreases; Very rapid economic growth with rapid introduction of new and more efficient technologies; convergence among regions B1 (optimist) convergent world; global population increases until 2050 then decreases; development of service and information economy and of clean and resource-The expected increase of temperature in 2100 is between +1.

•

  Faster warming in the South of Bretagne and in the Loire Valley • Higher ↗ in summer than in winter, higher summer increase in the Loire Valley and the region Centre Source: Météo-France (2010) influencing factors could we account for with this model? 2. Which impacts could we simulate with this model? Availability of soil ressources (water holding capacity, nutrition index) • Cutting management frequency and intensity (number of cutting events, cutting height) • Grassland type (A, B, C, D)
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What is the assumption about the nature of interactions between fT, fW and fPAR ?
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Environmental conditions for grass growth