Climate change and the carbon balance of tropical rainforests

 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1997 1999 2001 2003
--

  55 [0.95; 1.98] + 0.50[-0.18; 0.96] + 1.52 [0.62; 2.15] + 0.76[-0.56; 1.31] + 0.34[-0.44; 0.77] -0.38[-1.68; 0.37] Rutishauser & Blanc: pers. comm. 15Annual above ground biomass balance in inventory plotsMean ≈ 0.71 Mg ha -1 y -1Net annual accumulation in aboveground biomass since 25 yearsOver AmazoniaHigh variability among sites, but a general trend for a net annual accumulation inaboveground biomass since 50 years in undisturbed forests in Amazonia Annual above ground biomass balance in inventory Influence of global climate changes on global carbon balance Hadley Centre for Climate Prediction and Research. The Met. Office. HadCM3 Expected change in average soil moisture content Lower soil water content (more frequent droughts) in the Amazon region Seasonal variations in rainfall at Guyaflux, French Guiana High seasonal variations in Net Ecosystem Exchange (C) Succession of periods of high storage (dry season) or high release of C (wet season) Influence of global climate changes on global carbon balance Saturation, or even a decrease of carbon sinks in tropical regions (America & Africa) Suggested explanation : related to the increase in temperature which will induce an increase in evaporation and then an increase in soil drought, leading to reduced photosynthesis ?? Not consistent with patterns observed at ecosystem level (stronger decrease in Reco as compared to GPP) Influence of climate changes on carbon sinks Conclusions Simulations of global climate changes for the tropical regions still imprecise o Need for better parameterization of models and long-term observations of climate and GHG fluxes in these regions (Picarro -Guyaflux) Whatever these changes, they will influence the functioning of tropical rainforest ecosystems, particularly gas exchange with atmosphere Potential impacts of more frequent and/or more severe droughts: • Change in forest dynamics (higher mortality rates) o Potential feedbacks ? More opened forests? More photosynthesis and growth? • Change in carbon balance o Lower or higher carbon storage during dry periods, depending on the influence on ecosystem respiration and photosynthesis? Past vegetation changes related to dry / wet periods during Pleistocene / Holocene occurred slowly and over long periods: o What will be the dynamics of these changes under fast climate changes? Thank you for your attention …

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Net Ecosystem Exchange (NEE) obtained from eddyflux towersAdapted from Ometto et al. 2005 

Friedlingstein & Dufresne 2000

Rutishauser et al. JVS in review

Annual above ground biomass balance in inventory plots

Biomass loss by mortality

Biomass gain by Tree growth and recruitment

Differences in balance between years and subplots are mainly explained by differences in mortality rates