Climate Downgrade: Planetary Feedbacks
by Michael Le Page
November 14, 2012 - The planet currently absorbs half our CO2 emissions.  All the signs are it won’t for much longer.
Only half of all the CO2 we pump into the atmosphere stays there.  The rest is absorbed by the land and oceans.  But as the world warms, they will be able to take up less.  Eventually, they will begin to emit CO2.
The 2007 IPCC report included projections of increasing carbon feedbacks from seas, soils and changing vegetation.  But no model included the possibility that carbon locked away in permafrost, and in methane hydrates in the seabed, might also be released.  This is thought to have happened during past warming episodes, such as the Paleocene-Eocene Thermal Maximum 55 million years ago.
This year, researchers from the University of Victoria in British Columbia, Canada, made one of the first attempts to account for permafrost emissions.  They concluded that they will lead to an extra warming of around 0.25°C, and possibly 1°C, by 2100.  The study assumed permafrost deeper than 3.5 meters would remain intact.  It did not include erosion of coastal permafrost.  It also ignored the fact that some carbon will be released in the form of the more potent greenhouse gas methane.  In other words, it is likely to be an underestimate.
Surprisingly, if we emit huge amounts of CO2, such feedbacks actually make less difference: the more CO2 there is in the atmosphere, the less warming effect adding more has.  The really worrying finding is that, under certain circumstances, carbon feedbacks could lead to a self-perpetuating cycle.  Even if all human emissions stopped, CO2 levels would continue to rise as permafrost melted, leading to further warming and carbon releases.
Simulations by Paul Higgins of the American Meteorological Society point to a similar conclusion.  He says recent projections of carbon feedbacks may be overly optimistic about how much plant growth is boosted by increasing CO2 levels, and how fast plants and trees colonize new areas as conditions become favorable.  "Even in the lowest emissions scenario, we could end up with atmospheric CO2 concentrations consistent with the worst-case emission scenario," says Higgins.
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