Greenland’s Ice Melting Summary
by Gene Fry
August 6, 2012 - Weather warm enough (for 4 days) to melt ice over 97% of Greenland has happened before, but rarely.  That doesn't make it a cycle.  It's part of a much larger overall pattern.  There is a strong trend of more ice melting each year in Greenland.   	In 2010 and 2011, it was over 400 cubic kilometers (411, then 422).  The average for 2007-8 was 273 cubic kilometers (billion tons of ice).  In 2005 the loss was 54 cubic miles (225 cu km).  In 1996 it was 22 cu mi (92 cu km).  That's what I get from news reports the past several years: synopses of scientific articles.
Wikipedia estimates Greenland's ice at 2.85 million cu km.  In 1996, that gave us 31,000 years left.  In 2010, that gave us 6,750 years left.  A very big acceleration.  Hard to believe that's a one-time blip, as temperatures are sure to continue to rise, (1) so heat Earth emits will equal heat absorbed and (2) CO2 (and CH4) emissions continue.
Scientists (e.g., Semiletov 2011 & 2009, Shakhova 2010, Westbrook 2009), have recorded large methane releases (from frozen hydrates: clathrates) in the past 4 years from the Arctic Ocean seabed.  How this compares quantitatively to methane releases from permafrost (e.g., Henry 2009, Dorrepal 2009, Palmer 2010, Zimov 2010, Schuur 2011) is not clear.  I have the feeling they will accelerate as Arctic Ocean ice disappears (by fall in 3-5 years and all summer in 15-25, extrapolating volume changes, see e.g., neven1.typepad.com/blog/2011/09/historical-minimum-in-sea-ice-extent.html.)  	But they are both time bombs.  Each has been estimated to hold several times as much carbon as all the fossil fuels humans have burned (e.g.  Schuur).  With large error bars, of course.
DeConto (2012) identified methane release from permafrost (it's not clear if that included subsea methane hydrates as well) as the cause of the rapid warming 55 million years ago, which led to palm trees and alligators in the polar Arctic Ocean area.  Planet-wide temperatures then were estimated to be 6°C warmer than than now; they did not fall below 10°C in winter in the Arctic.
The time frame for releasing how much methane in the Arctic is unclear to me.  But I am sure that release will accelerate, as Greenland ice sheet melting has already done.   	The good news is that US oil use and coal use are declining.  Consequently, US CO2 emissions are too, rather spectacularly: 16% in the last 5 years.  Coal use is down to 35% of all electricity for 2012 to date, 32% for the most recent month; May figures will show more electricity came from natural gas than oil, for the 1st time ever.  (Coal electricity peaked at 57% in 1988.) And US oil use is down 12% from its 2007 peak.
The bad news is that China's carbon emissions (thru 2010) have not slowed down.  They were half again as large as American emissions in 2010 and are projected to double ours in 2012 (possibly 2013).  Carbon from India is growing as fast, %-wise, but from a smaller base; India's in 2010 were only 30% of America's.  Still, both countries are pursuing renewables strongly, especially China, so things are not hopeless.
I have the feeling we may have passed the point of no return on methane emissions in the Arctic.  Still, we don't know where those goalposts are.  What's much clearer is that we've passed the point of no return on melting the Greenland icecap.  The only question there is how long it takes - probably 500 to 4,000 years is my guess.
We need to accelerate our own actions - scads more wind and solar power, much faster transition to electric vehicles, ramp up electric energy efficiency even more.  We need China to stop building coal plants and do energy efficiency in a huge way.  China is already committed to 140 GW of wind by 2020.  That's 10% of total US capacity and triple US wind capacity (~36 GW).  Remarkably, in 2011 China was already at 63 wind GW, after adding 18 that year.  China may also have 35 GW of solar power by 2016 (Wikipedia).
Absorbing CO2 from the atmosphere is the new name of the game.  Reforestation is one way, but it's hard to grow more forests in a warmer, drier world.  Remember, in 2010 the Amazon rainforest's net carbon emissions exceeded China’s, due to its second "once-a-century" drought in 6 years.
More promising are fast rotation grazing of rangelands (contact Jim Laurie for more details or read the book Holistic Management by Allan Savory, Island Press 1999) and accelerating nature's rock weathering process with towers of crushed rock (see Fixing Climate: What Past Climate Changes Reveal About the Current Threat—and How to Counter It, by Wallace S.  Broecker and Robert Kunzig, Hill & Wang 2007 or 2008).  They promote Klaus Lackner's (former associate director of Los Alamos lab) idea.

