Permafrost Melting Threatens Rapid Climate Change
	July 5, 2009 - The amount of carbon in frozen soils (16% of global soil area) doubles some previous estimates, according to a study released in late June (“Soil organic carbon pools in the northern circumpolar permafrost region,” Global Biogeochemical Cycles, Vol. 23, GB2023, doi:10.1029/2008GB003327, 2009, by Tarnocai, Canadell, Schuur, Zimov et al.)
Large areas of northern Russia, Canada, Alaska, and Nordic lands have deep layers of frozen soil near the surface, called permafrost.  It commonly holds 30-70 kg of carbon per square meter.  That means up to 1,300 GigaTons (GT), or somewhat more than 4 times all the carbon ever released by burning fossil fuels.  But the amount varies by depth.  The new study estimates there are 191 GT in the topmost foot, 305 GT in the next 2.3 feet, and 528 GT in the next 6.6 feet.  Counting permafrost soil carbon even deeper, the 1,672 GT of organic carbon in permafrost is half the global below-ground organic carbon pool.
Global warming has already triggered rapid melting of the permafrost in some areas, releasing greenhouse gases (GHGs) carbon dioxide (CO2) and methane.  A good bit of permafrost has already thawed.  As warming continues, more thawing permafrost will release far more GHGs.  They could trigger a tipping point, where huge amounts of these GHGs flood the atmosphere, courtesy of microbial activity, rapidly driving up temperatures.
	"Projections show that almost all near-surface permafrost will disappear by the end of this century, exposing large carbon stores to decomposition and release of greenhouse gases," said Pep Canadell, executive director of the Global Carbon Project at Australia's state-funded Commonwealth Scientific and Industrial Research Organization and a study co-author.  If only 10% of the permafrost melted, another 80 parts per million of CO2 equivalent would enter the air, for an extra 0.7°C of global warming, almost double warming to date.
Similarly, Friedlingstein et al. (2006) showed that carbon-climate feedbacks can add 50-100 ppm of CO2 to the air by 2100. (“Climate–carbon cycle feedback analysis: Results from the C4MIP model intercomparison”, Journal of Climate 19:3337–3353.)

