Threatened areas include the largest terrestrial carbon stocks. The Guyaflux site in French Guiana (Europe) (French overseas department)

1. Amazonian forest: stand scale impacts. • Counter-intuitive increase in net CO 2 uptake during drought -explained by a larger decrease in ecosystem respiration -.

Carbon Flux and Balance

NEE (=R E -GPP E )
1. Amazonian forest: immediate impacts at stand level. • The increase in tree mortality correlates with drought intensity.

1. Amazonian case: delayed drought impacts at large-scale. 1. Amazonian case: large-scale potential impacts.

• 2010 drought had a larger extend and severity;

• Repeated drought events have been leading the Amazonian rainforest from a weak sink (Mahli, Grace, Lewis,…) to a source;

• Annual stem growth () is more resilient to concurrent soil water deficit than CO2 exchanges ( ) 

•

  al. 2008. New IPCC Tier-1 Global Biomass Carbon Map For the Year 2000. Scharlemann, J., Hiederer, R., Kapos, V. (2009). UNEP-WCMC & EU-JRC, Cambridge, UK.

  al. 2010 New Phytol. • Large scale inventories have shown Amazonian rainforests were converted into a source of carbon by the 2005 drought (Philipps et al. 2009, Science)
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  But next year growth is severely depleted (Granier , unpublished) Droughts render individuals more vulnerable to subsequent stresses (defoliation by caterpillar) 2. Drought effects observed in temperate forest: Long-term predisposition to mortality by previous drought. Towers, 1998 Top view 2006 Ground view 1999 Chronosequence of Pine sites, SW France. -Ecological and tree inventories from 1987 -Water balance 1988 -2008 -CO 2 flux from 1996 to 2008 -14 C Soil carbon dating in 2002 3. Drought effects observed in temperate forest: Interaction with management in fast growing pine forests. Drought turns NEE from sink into source • Heterotrophic respiration is maintained • Soil is still partly wet ! • Ecosystem NEE depleted but not reversed • Respiration is strongly affected • Soil is 100% dry 3. Drought effects observed in temperate forest: Interaction with management in fast growing pine forests.

  

  

  

  

  

  

  

INRA long term forest network (1996-) Nancy Marseille - Bordeaux Kourou Lusignan Clermont Mons  Phenology  Radiative balance  Energy balance  Hydrology  Fluxes of CO2, O3, N,..
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Climate and drought effects on forest carbon balance: case studies  Soil carbon and water  Growth and Biomass [ F-ORE-T ] Observatoire de Recherche en Environnement Fonctionnement des écosystèmes forestiers Integrated Carbon Observation System
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					gC m -2 for 92 days	Dry 2004	Dry 2005	
					R E	975.6	888.6	
		Sink			GPP	1008.4	953.2	
					NEE	32.7	64.6	
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GO+ model

Main points to take home.

• All forest types are exposed to droughts

• Trees respond at a range of time scale from hour to century

• How far does drought weaken the biosphere carbon sink is unknown.