Amazon Droughts Make 'Earth’s Lungs’ Emit More CO2 Than They Capture
by Ellie Zolfaghifard
March 4, 2015 - Worsening droughts in the Amazon - dubbed the 'lungs of the world' - are speeding up climate change, scientists have warned.  Trees are absorbing up to 10% less CO2 from the atmosphere during droughts, and so the forests actually emit more carbon than they capture.
The last dry spell in 2010 saw the forest release 8 billion tonnes - as much as the annual emissions of China and Russia combined.  In an average year, the basin absorbs about 1.5 billion tonnes of CO2 from the atmosphere, but prolonged dry spells are due to become more common.
The Oxford University study provides the first direct evidence of the rate at which individual trees in Earth's greatest rainforest 'inhale' carbon from the atmosphere during a severe dry spell.  The results support the findings of a paper published last year in Nature, based on aircraft data.
It found photosynthesis - the process by which trees convert the greenhouse gas into energy - slowed down by 10% over 6 months.  Dr Christopher Doughty said: 'Tropical rainforests have been popularly thought of as the 'lungs' of the planet.  'Here we show for the first time during severe drought the rate at which they 'inhale' carbon through photosynthesis can decrease.'
The 2005 drought in the Amazon was described as a 'once a century' event - but 5 years later an even worse one followed, raising concerns about the region's capacity to continue soaking up CO2.  The latest findings published in Nature confirm fears that the days of the legendary rainforest curbing the impact of rising emissions could be coming to an end.
The 2010 drought saw the Amazon River at its lowest levels for half a century, with several tributaries completely dry and more than 20 municipalities declaring a state of emergency.  Both droughts were associated with unusually warm seas in the Atlantic Ocean off the Brazilian coast - the suspected result of man-made emissions - and suggesting drought years in the Amazon could become more common.
Some computer models of climate change project more droughts across the region as the planet warms - and a diminishing capacity to absorb CO2.
The 3 year study measured the growth and photosynthesis rates of trees at 13 rainforest plots of up to 500 trees across Brazil, Peru and Bolivia - comparing those affected by the strong drought of 2010 with unaffected plots.
The Amazon drought of 2010 occurred right in the middle of the study, but only affected some parts of Amazonia.
Researchers found that while the rate of photosynthesis was constant among trees on plots unaffected by drought, rates on the 6 drought-affected plots dropped significantly - as compared with before the 2010 drought.
But there was up to a trebling in some sites in numbers of trees dying in the years after the drought - making them no longer available to absorb CO2 from the air.
Dr Doughty said: 'This decreased uptake of carbon does not decrease growth rates, but does mean an increase in tree deaths.  'As trees die and decompose, the concentrations of carbon dioxide in the atmosphere will increase - potentially speeding up climate change during tropical droughts.
Professor Yadvinder Malhi added: 'These plots are our canaries in the climate change coal mine.  As this study demonstrates, they can give us important early insight into the actual mechanisms of how these complex forests are responding to extreme climates….  Only through painstaking monitoring, like this, can we hope to understand and realistically model and predict the 2-way interactions between climate change and the biosphere.' 
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